
1st Session } JOINT CORET TTEE PRINT

THE ANALYSIS AND EVALUATION OF

PUBLIC EXPENDITURES:

THE PPB SYSTEM

A COMPENDIUM OF PAPERS

SUBMITTED TO THE

SUBCOMMITTEE ON ECONOMY IN GOVERNMENT

OF THE

JOINT ECONOMIC COMMITTEE

CONGRESS OF THE UNITED STATES

VOLUME 1

Part I. The Appropriate Functions of Government in an
Enterprise System

Part II. Institutional Factors Affecting Efficient
Public Expenditure Policy

Part III. Some Problems of Analysis in Evaluating
Public Expenditure Alternatives

Printed for the use of the Joint Economic Committee

U.S. GOVERNMENT PRINTING OFFICE

WASHINGTON: 196927-877

For sale by the Superintendent of Documents, U.S. Government Printing Office
Washington, D.C. 20402 - Price $2.75



JOINT ECONOMIC COMMITTEE

[Created pursuant to sec. 5(a) of Public Law 304, 79th Cong.]
WRIGHT PATMAN, Texas, Chairman

WILLIAM PROXMIRE, Wisconsin, Vice Chairman
HOUSE OF REPRESENTATIVES

RICHARD BOLLING, Missouri
HALE BOGGS, Louisiana
HENRY S. REUSS, Wisconsin
MARTHA W. GRIFFITHS, Michigan
WILLIAM S. MOORHEAD, Pennsylvania
WILLIAM B. WIDNALL, New Jersey
W. E. BROCK III, Tennessee
BARBER B. CONABLE, Ja., New York

SENATE
JOHN SPARKMAN, Alabama
J. W. FULBRIGHT, Arkansas
HERMAN E. TALMADGE, Georgia
STUART SYMINGTON, Missouri
ABRAHAM RIBICOFF, Connecticut
JACOB K. JAVITS, New York
JACK MILLER, Iowa
LEN B. JORDAN, Idaho
CHARLES H. PERCY, Illinois

JOHN R. STARK, Executive Director
JAMES W. KNOWLES, Director of Research

ECONOMISTS

RICHAaD F. KAUFMAN ROBERT H. HAVEMAN JOHN R. KAaLIK
FaAZIER KELLOGG DOUGLAS C. FRECHTLING (Minority)

SuncOmmITTEE ON ECONOMY IN GOVERNMENT

WILLIAM PROXMIRE, Wisconsin, Chairman

SENATE HOUSE OF REPRESENTATIVES
JOHN SPARKMAN, Alabama WRIGHT PATMAN, Texas
STUART SYMINGTON, Missouri MARTHA W. GRIFFITHS, Michigan
LEN B. JORDAN, Idaho WILLIAM S. MOORHEAD, Pennsylvania
CHARLES H. PERCY, Illinois BARBER B. CONABLE, Jn., New York

(II)



LETTERS OF TRANSMITTAL

MAY 29, 1969.

To the Member8 of the Joint Economic Committee:
Transmitted herewith for the use of the members of the Joint Eco-

nomic Committee and other Members of Congress is a three-volume
study entitled "The Analysis and Evaluation of Public Expenditures:
The PPB System," prepared for the Subcommittee on Economy in
Government.

The views expressed in this document do not necessarily represent
the views of members of the committee or the committee staff, but are
statements of issues and alternatives intended to provide a focus for
hearings and debate.

WRIGHT PATMAN,
Chairman, Joint Economic Committee.

MAY 28, 1969.
Hon. WRIGHT PATRON,
Chairnuzn, Joint Economic Committee,
Congress of the United States,
Washington, D.C.

DEAR MR. CHAIRMAN: Transmitted herewith is a three-volume com-
pendium of study papers entitled "The Analysis and Evaluation of
Public Expenditures: The PPB System." The contributions which it
contains focus on the major policy issues and analytic problems which
must be resolved if public spending programs are to become more
efficient and responsive to the needs of the people.

This three-volume study is divided into six parts. Part I considers
the issues of economics and equity pertinent to an optimal decision
on the appropriate functions of government in a market economy.
The papers in part II attempt to isolate some of the factors which
influence the ability of the Federal Government to attain efficiency
in public expenditure policy. In part III a few of the key problems in
applying economic analysis to public expenditures are discussed and
recommendations for their solution are offered. The second volume of
the study (pt. IV) contains a comprehensive discussion of the Plan-
ning-Programing-Budgeting System in the Federal Government. Pre-
pared by the Assistant Director of the Bureau of the Budget for
Program Evaluation, this paper describes the plans of the Bureau for
improving the system. The final two parts of the study focus directly
on the PPB system. The papers in part V address the system itself
and appraise and evaluate its structure and performance to date.
Those in part VI direct attention to the major issues for policy
analysis in each of the primary functional areas of the Federal budget.

This study contains contributions by over 50 invited experts. The
subcommittee is indebted to these authors for their excellent con-
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tributions, which we believe will contribute substantially to improve-
ments in public policy and public expenditure analysis. The time and
learning devoted to the preparation of these papers should do much
to stimulate interest in these matters by both economists and
policymakers.

Dr. Robert Haveman, who is on leave of absence from Grinnell
College, is responsible for planning and preparation of the com-
pendium, with the research and editorial assistance of Gail Steg, the
administrative and secretarial assistance of Anne McAfee, and the ad-
vice and suggestions of other members of the committee's professional
staff.

As the executive director's letter indicates, the compendium should
not be viewed as an expression of views or conclusions of the com-
mittee staff, nor should it be vie-wed as an expression of views of the
subcommittee or individual members.

WILLIAM PROXMIRE,
Chairmnan, Subcommittee on Economy in Government.

MAY 27, 1969.
Hon. WILLIAM PROXMIRE,
Chairman, Subcommittee on Economy in Government, Joint Eco-

nomic Committee, U.S. Congress, Washington, D.C.
DEAR SENATOR PRoxMIRE: Transmitted herewith is a three-volume

study which examines the problems and possibilities in attaining ef-
ficiency in Federal Government expenditure policy. The compendium,
which contains 50 papers, is entitled "The Analysis and Evaluation
of Public Expenditures: The PPB System."

It is hoped that the contributions made in this study will stimulate
widespread discussion among economists and policymakers on the
procedures for determining the most effective among the many alter-
native spending proposals with which the Federal Government is con-
fronted. These papers should assist analysts in the Federal Govern-
ment in applying appropriate economic analysis to the spending pro-
grams with which they are concerned and make the Congress aware of
the kinds of helpful information which explicit and quantitative
policy analysis can provide them. Finally, by focusing on the PPB
system, the study should provide major insight and assistance to the
new administration in their efforts to improve and strengthen the
evaluation of public spending programs.

The major work in planning, compiling, and editing this study was
undertaken by Dr. Robert Haveman, who is on leave of absence from
Grinnell College, with the advice and suggestions of other members
of the staff. He was assisted in research and editorial work by Gail
Steg and in administrative and secretarial work by Anne McAfee.
The papers contained herein should be interpreted as representing
only the opinions of their authors.

JOHN R. STARK,
Executive Director, Joint Economic Committee.



FOREWORD

PPB, THE AGENCIES AND THE CONGRESS

SENATOR WILLIAM PROXMIRE*

Chairnan, Subcommittee on Economy in Government

It is now 31/2 years since all major Federal agencies were instructed
to develop and implement planning-programing-budgeting systems.
During this period there has been great activity in connection with
program analysis and evaluation and a tremendous amount of discus-
sion and debate. There has not been, however, any systematic look at
how the application of the tools of economic and systems analysis has
worked out in practice. There has been no comprehensive study of the
lessons which 'have been learned, the changes which have been made,
and the policies which should be followed in the future. Because of
increasing interest in efforts to develop a more rational decision proc-
ess, it seemed appropriate for the Joint Economic Committee to try to
fill this gap.

The form chosen is that of a compendium, a collection of papers by
both scholars and practitioners in the areas of public finance, system-
atic analysis, and program budgeting. The reason for this choice is,
I think, fairly obvious-perceptions and conclusions differ widely, and
there is no way to produce a "definitive" work. To attempt to do so
would mean forcing a developing field of public policy analysis into
a limited and artificial mold, something that we certainly wished to
avoid.

Instead, our hope was that by combining the thoughtful efforts and
differing perspectives of a diverse group we could produce a work that
would be valuable both to Government officials interested in improving
the policymaking process and to students of Government decisionmak-
ing and innovation. As I read through the contributions made to the
compendium, I am confident that this hope has been fulfilled.

THE PPB SYSTEM AND RATIONAL DECISIONMAKING

It should be emphasized that the use of PPB and systematic analy-
sis in the Government is not a partisan issue. While originally imple-
mented pursuant to the instruction of President Johnson, it also is
supported by the new administration. As Budget Director Robert
Mayo has stated, it is now quite clear that any administration needs
techniques of program evaluation if it is to make effective decisions
on resource allocation.

*This paper has been adapted from a speech given by Senator Proxmire to the Agency
Program Planning Officers Group luncheon meeting on Thursday, Apr. 24, 1969. Budget
Bureau Director Robert Mayo introduced Senator Proxmire.
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The absence of partisan dispute over the use of PPB points to the
recognition by responsible Government officials that we must be ra-
tional in our approach to public policy decisions. For, to use PPB to
obtain information about the gains and losses to be anticipated from a
decision is to demand no more than that the decision be rational. Prop-
erly defined, PPB is the most basic and logical planning tool which
exists: it provides for the quantitative evaluation of the economic
benefits and the economic costs of program alternatives, both now and
in the future, in relation to analyses of similar programs.

Any decisionmaker, whether he be the head of a household or the
head of a business firm, must rely on the comparison of the gains and
costs of his decisions if he is to be successful at achieving his objec-
tives. To ignore the careful consideration of gains and losses is equiva-
lent to saying that he has no objective at all; no goal which he is at-
tempting to achieve. While the objectives of the Federal Government
are less tangible and more complex than those of a household or a
business firm, they do exist, and analysis should be carried out to de-
termine which of our alternatives will allow us to satisfy these objec-
tives at least cost. I would add that the very effort of attempting to
evaluate alternatives is of substantial assistance in determining what
our objectives really are.

I have never been able to understand why we are only now getting
around to the task of developing such a system of analysis and evalua-
tion. It is even more difficult for me to understand why many official
and private groups sometimes object so violently to the application of
this logic to public sector choices. Obviously, they themselves demand
such information before they buy a new car or trade 15 shares of one
common stock for seven shares of another.

THE CONGRESSIONAL BUDGETARY PROCESS

As a U.S. Senator, I also have a strong interest in the potential of
PPB for improving decisionmaking in the legislative branch as well
as in the executive. This is a very important possibility because, in my
view, the legislative resource allocation process is sorely in need of
improvement. In a very real sense, the congressional appropriation
process is a classic example of an inexplicit, closed, and uninformed
decision process. This does not mean that the executive budgetary
process is perfect, or even that it is, in fact, very good on any absolute
scale of values. But it is both informed and open compared with the
budgetary process which exists in the legislative branch.

In the Congress, with its appropriations committees and subcom-
mittees, there is very little explicit consideration of program objectives
or tradeoffs, of alternative means of attaining objectives, or of the
benefits and costs of budget proposals this year and in the future. In
short, Congress does not really give the budget a meaningful review
because it fails to ask the right questions. Perhaps the primary reason
for this is the traditional policy of executive branch dealings with the
Congress. The executive branch comes to Congress with only one
budget, with only one set of program proposals, and typically with
no quantitative information on the benefits and the costs of even their
own proposals. In fact, the only program area in which the Congress
is presented with substantive cost-benefit evaluation information is
that for water resources development. Since the Flood Control Act of
1936, project proposals in this area have been accompanied by a



VII

benefit-cost ratio. This number enables Congressmen and Senators to
get some sense of the economic value of the choices which they are
making and of the implicit costs involved when they choose to accept
a project with a low benefit-cost ratio despite the fact that one dis-
playing a higher ratio is available. (Even so, the usefulness of these
analyses has been impaired by the use of artificially low discount rates
in computing the present values of benefits over time. This has made
bad projects look far better than they should.)

A second reason why the Congress has performed so badly in the
budgetary and appropriations area has to do with the interests of
Congressmen and Senators. Many in the legislative branch have little
interest in or patience for careful deliberations on budgetary matters.
The careful consideration of alternatives requires much effort and
concentrated study of the relative merits and demerits, the costs and
the gains, of alternative policy proposals. This is hard and grubby
work. Those not used to thinking in such terms find it easier simply
to rely on the executive agencies. Unfortunately, these agencies are
often more interested in selling their programs, regardless of merit,
than in having Congress analyze them.

A final reason for Congress' poor performance in this area is the
severe staffing constraints under which the legislative branch operates.
Currently, we do not have the staff either to interpret or to evaluate the
analysis done by the executive branch were it presented to us, nor does
Congress have the staff to do policy analysis of its own. Indeed, in
my judgment, this is one of the primary barriers to the ability of the
Congress to fulfill its mandate as controller of the public purse. Dr.
Jack Carlson, who is Assistant Director of the Bureau of the Budget,
stated this well in his recent testimony:

You [the Congress] have some outstanding people who can
provide program evaluation, but very few. I frankly think
that Congress is not very well equipped to provide that
evaluation.

Nonetheless, even if the interest and the staff existed, there would
still be substantial organizational problems to hinder an effective
public expenditure decision process. A primary difficulty is the or-
ganization and structure of the Appropriations Committees. In con-
sidering appropriations requests from the executive, we in the Congress
have organized ourselves into appropriations committees and subcom-
mittees with each subcommittee having control over a particular
portion of the budget. The subcommittees consider the executive's pro-
posed budget, deliberate on it, perhaps amend it, and ultimately report
out an appropriations bill. The structure of this arrangement is such
that the powerful people on the appropriations subcommittees-the
Chairmen-almost inevitably desire to see the budgets which they
oversee rise. They are not interested in careful scrutiny and evaluation
of their own budgets. Other budgets should be cut, of course, but
everyone knows that defense (or agriculture, or space, or public works,
as the case may be) is "absolutely necessary" to the further growth
and prosperity of the Nation.

I happen to be on the steering committee of the Democratic Party.
It is this committee which assigns the Democratic membership to the
available committee vacancies. In the deliberations of this committee,
there are enormous pressures to place those Senators whose States bene-
fit from, say, public works appropriations on either the Senator In-
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terior Committee or the Public Works Subcommittee of the Appro-
priations Committee. In fact, a Senator who is from a State which
benefits substantially from these programs is, at least in the short
term, rather clearly serving his own best interests and those of at
least some of his constituents if he attains a seat on one of these com-
mittees. The net result of all of this, however, is that the committee
structure develops a built-in bias toward higher budgets. Because the
people who serve on each committee have an interest in seeing the
budget for which they are responsible increase, they often fail to en-
courage careful evaluation and analysis of expenditures.

An example of the bias which results from this process is clearly
seen by observing the State membership of the Senate Committee on
Interior and Insular Affairs. The Democratic members on that com-
mittee are from Washington, New Mexico, Nevada, Idaho, Utah,
North Dakota, South Dakota, Wisconsin, Montana, and Alaska. The
Republican membership is from Colorado, Idaho, Arizona, Wyoming,
Oregon, Alaska, and Oklahoma. With the exception of my able col-
league, Gaylord Nelson, there is no Senator on this committee repre-
senting a State east of the Mississippi River. A similar kind of
situation holds in the Public Works Subcommittee of the Senate
Appropriations Committee. The Democratic membership of this com-
mittee represents Louisiana, Georgia, Arkansas, Washington, Florida,
Mississippi, Rhode Island, Nevada, West Virginia, and Wyoming.
Again, a substantial concentration of Senators from those Southern
and Western States which receive major water resource appropriations.
Much the same is true with the Republicans on that subcommittee, al-
though I should add that at least two of these are from the Eastern
States-Maine and New Jersey.

Largely as an outgrowth of this built-in committee bias, the rela-
tionships between the staffs of the committees and subcommittees and
their counterparts in the executive agencies is hardly one of arms-
length dealings. The degree of mutuality of interest between the ex-
ecutive staff and those on legislative branch committees is substan-
tial. I would add that this problem is not peculiar to legislative-ex-
ecutive relationships. The serious colleagiality between Budget Bu-
reau examiners who work on the military budget and their counter-
parts in the Pentagon has recently been the cause of much concern.

TOWARD AN IMPROVED APPROPRIATION PROCESS

Given the institutional constraints which inhibit change in this sit-
uation, is there anything which can be done to improve the congres-
sional budgetmaking process? In my judgment, there are a number
of important step~s which can be taken. Many of them entail the bring-
ing to bear of additional PPB-type information on the appropria-
tions process. Congressmen and Senators who are concerned with
national priorities and efficiency in Government must have the infor-
mation and data necessary to raise and debate the right basic questions
about program effectiveness and worth.
Building a Capability To Ask the Right Questions: The First Step

The most basic and elementary step which the Congress needs to
take in improving the appropriation process is to develop a capability
to ask the right questions. Whether this means a substantial increase
in staff capability or a special office of budgetary analysis or an in-
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crease in the PPB capability of the General Accounting Office is not
clear. What is clear, however, is that the Congress cannot respond to
the demands of the people, cannot establish proper national priorities,
cannot improve the quality of its decisions, cannot properly scrutinize
the executive budget unless it equips itself to ask the right questions.

The right basic questions are those having to do with the outputs of
a program and its inputs and the economic values of each. They are
questions concerning the total costs of program decisions, and not just
the given year costs. They are questions having to do with the distribu-,
tion of a program's costs and benefits among the people. We must, for
example, determine the economic losses which will be sustained (or
gains which will be forgone) if program X is reduced by 10 or 50 per-
cent, or increased by 10 or 50 percent.

The following are a few examples of the kinds of questions which
I have in mind:

* What, for example, are the real national security costs of re-
moving Southeast Asia from the primary defense perimeter and
what are the budgetary savings from its removal? On the basis
of very little evidence and information, I am inclined to say that
the costs of removing Southeast Asia may well exceed the value
of the budgetary savings which we would experience. However,
I cannot make a rational decision on this matter, nor can my col-
leagues in the Congress, unless we have the best analysis available
on the costs and gains of such a policy alternative.
* What would be the national security impact of a 30-percent
reduction of total U.S. ground forces, and what would be the
budgetary savings from this reduction? An article in the Con-
gressional Quarterly* claimed that $10 billion could be cut from
the defense budget with no loss of national security effectiveness.
Over 50 percent of this suggested $10 billion cut was in the area
of manpower. The efficiency of the Department of Defense in
the handling of manpower policy is very low. Indeed, the na-
tional security costs of reducing ground forces by 30 percent
may well be zero. In any case, it is evidence-data and informa-
tion-on the costs and gains of that sort of decision which Con-
gress requires if the level of rationality is to be increased.

* What are the total costs of adding a nuclear carrier force
with all of its required support to our existing 15-carrier com-
plex? What would be the gain in national security? How much
elementary and secondary education could we purchase for the
dollar cost of the new carrier?

* What national economic benefits would the Nation sacrifice
and what national costs would it avoid, if the Trinity River
project is not constructed? This project involves the creation of
a channel from Dallas-Fort Worth to the Gulf of Mexico. Some
observers have argued that it would be cheaper to move Dallas-
Fort Worth to the Gulf than to construct this channel.

* What benefits are available from manned space flights that
are not available from unmanned flights? What are the in-
cremental costs of manned over unmanned flights? The space
agency is now asking us for funds for 10 moon landings and

*Congressional Quarterly, June 28, 1968.
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for the exploration of still additional planets. Those planets are
going to be there 10 years from now, or even 20 years from
now. On what basis can we justify the current expenditure of
these funds in view of the other social objectives which we would
obtain if these funds were not allocated to the space program?
Moreover, some scientists believe that all of the information that
we need from space flights can be obtained from unmanned flights,
that manned flights are not necessary for this purpose. We need
hard analysis of this decision.
* What are the real costs to the American economy of specific
protectionist measures that are sought by industry, such as the
oil import program? What, in hard economic terms, do similar
measures by other countries cost us? Such information is essential
for effective bargaining.
* How much do we spend to maintain the military capability to
keep open important transportation bottlenecks, such as the
Panama Canal, Gibraltar, or the Straits of Malacca? What costs
would be incurred if such bottlenecks were not open?
* What is the relationship between resources put into Federal
criminal investigation, prosecution and judicial activities and the
outputs of those activities in terms of cases actually processed?
What are the benefits obtainable through Federal payments for
increasing the number of State and local law enforcement per-
sonnel versus those obtainable from increasing the support avail-
able to existing personnel? In particular, to what extent are
trained police officers now used less than optimally because of a
lack of subprofessionals, dictating equipment, vehicles, cameras,
or other fairly elementary support items.
* Which policy of preschool education produces greater benefits:
a policy which is going to reach all poverty children to at least
some extent, or a program of intensive work with fewer children?
* What economic losses will be incurred in the future-in terms of
loss of productivity and increased welfare costs-that could be
prevented by child nutritional and health care programs? How do
the benefits available from such programs compare with the bene-
fits available from further extension of the medicare program?
For each type of program, upon whom would the costs and benefits
f all or accrue?
* What are the costs and benefits involved in the construction of
mass transit systems in cities which do not presently have them?
What should be included in our calculation of benefits, and how
accurate can we be in our judgments? In the Northeastern United
States, are the costs of constructing a high-speed ground transit
system for intermediate intercity journeys less than those of con-
structing additional airport capacity?
* What is the likely yield from the Government's investment in
fast breeder reactor R. & D., and how does it compare with the
return that the relevant private sector would demand? Are there
possibilities for international cooperation that would avoid the
overlap between this work and similar work in other countries?

These are the kinds of questions that Congress needs to ask, and for
which responsible executive branch agencies must develop and supply
answers. In my judgment, concerned Congressmen and Senators can
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reduce much gross waste from our budgets if we can first develop
enough information to ask the right questions, and second, have the
cooperation of the executive branch in getting answers.

In this same vein, it seems to me that the current ABM discussion
which is going on in the Congress is one of the few examples of care-
ful policy analysis by the legislative branch. It is a case in which
Congress-the whole Congress-is asking the right questions about the
benefits which will be achieved from this decision, about the costs
which it will entail. As in good policy analysis, the question of objec-
tives is being explicitly discussed and the interrelationships between
the program proposal and the attainment of objectives is being investi-
gated with some care. It is my belief that with more PPB-type in-
formation, the Congress can do this kind of policy analysis on increas-
ing numbers of issues and expenditure proposals.
Gaining A cces8 to Appropriate Data and AnaZysis: A Second Step

In addition to developing the capability to ask the right questions,
the Congress needs to be provided with certain basic kinds of PPB-
type information on an ongoing basis. The executive branch must be
asked to develop this information and submit it to the Congress in ap-
propriate form. The Bureau of the Budget must assume the leader-
ship in this effort. Let me describe a few specific kinds of information
which are essential to a more open and explicit congressional decision
process.

Overview information
The first of these items of analysis and data I will call "Overview In-

formation." We need a display of each program in the Federal budget
and an estimate of its benefit-cost ratio-that is, the efficiency impact
of that program. We also need information on the distributional pat-
tern of project outputs by income level, race, and geographic loca-
tion-its equity impact. This information is often as important to
those of us in the legislative branch as is the efficiency information.
We can frame good policy only if we have knowledge of who we are
helping when we appropriate money and who is bearing the cost. Even
though many of these estimates would have to be rough, they would
generate a major improvement in the appropriation process by giving
Congress a better perspective on the probable impacts of these public
expenditures. I urge the agencies to develop this kind of information,
and I urge the Bureau of the Budget to collect and supply it to the
Congress for individual programs and in summary form. I should note
that in recent hearings before the Subcommittee on Economy in Gov-
ernment, Dr. Jack Carlson of the Bureau of the Budget presented us
with a sample format for this overview information and some pre-
liminary data. The format is an excellent one. We now need the calcu-
lations to be made and the tables completed.

Budget projections
A second body of information which Congress requires is out-year

budget information. For each program, what are the expenditures to
which we are committed over the next 5 years because of decisions
which we have already made? For each new program proposal, what
are the total 5- or 10-year costs entailed by the decision? An example
of what happens when we do not have this kind of information is the
Higher Education Act of 1965 (Public Law 89-329). In this legisla-
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tion, we provided thousands of student scholarships for the first year
without really recognizing that to maintain our commitment the fund-
ing would have to double in the second year, triple in the third year,
and quadruple in the fourth. By keeping the program at its present
level, and refusing to honor the implied commitment, we have placed
college and university administrators in an impossible position. They
now either have to reduce the scholarship aid for the class which en-
tered school last year, or they have to completely eliminate scholarship
aid from this source for students currently entering school. If Con-
gress had been oriented towards explicit consideration of the future
costs of present decisions I think it would have avoided this bind.

I urge the executive branch to formulate a framework and procedure
to develop this out-year budget information across the Federal budget
and to present it to the Congress. Moreover, I would propose that the
President use the out-year budget framework which is developed to
convey his budgetary priorities to the Congress. The numbers which
he would place in the appropriate slots in this framework would not
commit him, and would change over time. However, they would show
the level of program outlays for which commitments have already
been made as well as the budgetary areas to which the President would
like to see uncommitted funds devoted. They would give the Congress
an ongoing description of how the President hoped to allocate the
Federal budget over the next several years and how much discretion-
ary room remains in the budget if existing laws remain unchanged.
They would give the Congress a bird's-eye view of the Executive's
plans and priorities. I would hope that the Bureau of the Budget could
play the leadership role in developing this information.

Quantitative analysis of alternatives
The final type of information which is essential to improvements in

Congress' performance of its budgetary function entails the quanti-
tative economic analysis of alternatives. As stated earlier, when the
administration comes to Congress with a new program, it typically
comes with a single recommendation. If Congress is to effectively carry
out its decisionmaking role, it must do more than simply accept or
reject an administrative recommendation. The Congress needs to be
presented with a number of alternatives which would achieve a given
objective. These alternatives should be accompanied by quantitative
analyses of the benefits and the costs of each. It is only slightly less
than absurd that the Congress is expected to participate meaningfully
in the policymaking process when it is not asked not to consider al-
ternatives, but only to approve or disapprove or to amend slightly at
the margins. This problem is especially severe in the area of defense
spending and military budgets. The development of a changed policy
on the part of the executive branch in this area will, I suspect, be
long in coming. Current policies are rooted in the concrete of both
tradition and realistic gamesmanship. Nevertheless, it is something
that we should work hard to change.

THE FURTHER DEVELOPMENT OF THE PPB SYs=M

All of these improvements in PPB in the legislative branch are
tied to the further development of the PPB system by the executive.

As is obvious, I am a strong supporter of program analysis. I also
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think the efforts that have been made recently to strengthen the process
are important. In particular, the narrowing of the number of issues
which receive special analytic attention was an important step, as is
the insistence that these issues deal with the larger budget questions.
Hopefully, agencies will be able to respond with more quantitative
and more pointed analyses on the reduced list of issues. I also support
the goal of increasing the role of agencies in the PPB process.

In my judgment, of high priority to the further development of
PPB systems is the issuance by the Bureau of the Budget of a number
of guideline documents to insure consistency in the economic analysis
of public expenditures applied throughout the Federal Government.
Last year, the Subcommittee on Economy in Government learned of
the enormous divergence in the discounting analysis of public invest-
ment programs. The interest rates used ranged from zero percent in
some programs to 20 percent in others. In testimony before the sub-
committee, we learned from reputable economists that the discount
rate to be used by public agencies should be at least 8 percent. This
would eliminate the economic waste of diversion of resources from
the private sector, where they are producing at least this return, to
the public sector where, if rates of discount lower than this are applied,
they will be likely to produce less. As stated earlier, I am well aware
that the equity aspects are as important as the efficiency ones. How-
ever, one should not think that programs with low rates of return
automatically produce equity, because they do not. Nor do I doubt our
ability to find programs which meet both sets of criteria.

In the report of the Subcommittee on Economy in Government, we
recommended that (1) the Bureau of the Budget should require all
agencies to develop and implement consistent and appropriate dis-
counting procedures on all Federal investments entailing future costs
or benefits; and (2) the Bureau of the Budget, in conjunction with
other appropriate Government agencies, should immediately under-
take a study to estimate the weighted average opportunity-cost of
private spending which is displaced when the Federal Government
finances its expenditures. In response to these recommendations, the
Bureau of the Budget has assured us that it is developing a guideline
document to insure consistency in discounting practices across the Fed-
eral Government. I am anxious to see how the subcommittee recommen-
dations are going to be implemented by the Bureau and Federal
agencies.

On the basis of recent hearings before the Subcommittee on Economy
in Government, I judge that Federal Government practice in benefit
estimation is also extremely disparate. The issuance of a guideline
document on the procedures for benefit estimation is also necessary.
We need to develop a consistent concept of program benefits viewed
from a national accounting stance. We need to establish a consistent
procedure for handling benefits such as regional effects and secondary
impacts, which are not appropriately considered from a national
economic viewpoint.

In addition to increasing the role of consistent analysis through the
issuance of guideline documents, the executive branch should build
explicit procedures for the ongoing evaluation and appraisal of
programs into new and experimental social programs. The Congress
should require that provision for ongoing evaluation be included in
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appropriations for these programs. We know little about the kinds of
inputs and program structures which will yield the outputs we desire
and if we ever hope to generate improvements in programs in the
areas of education, health, labor retraining, and so on, we must have
followup evaluation. This information must be available to Congress
on an ongoing basis as these programs evolve.

Finally, we need a new budget analysis which breaks down and
evaluates the economic impact of tax expenditures, as well as direct
expenditures. In testimony before the Joint Economic Committee,
Joseph Barr, former Secretary of the Treasury, pointed out that the
special provisions, exceptions, and deductions in the Federal tax struc-
ture cause an enormous reallocation of the Nation's resources. The
volume of these tax expenditures is huge; in some of the functional
categories of the Federal budget they outweigh direct expenditures.
So far we have little analysis of these expenditures; we know very
little about the kinds of outputs which they are producing, and the
kinds of resource diversions they entail. The Federal budget should
include information on these items, as well as the information which
it currently includes. I call upon the Bureau of the Budget to develop
a new budget format to include a description of both direct and tax
expenditures.

In this compendium of papers, a large number of additional pro-
posals for improving the analysis of public expenditures are made.
In my view, these papers will make a valuable contribution to the
quest for an effective system of policy analysis and program evalu-
ation in both the Congress and the executive branch. They should
serve to focus attention on the importance of applying economic
analysis to Government decisions, and on the extent to which the
public interest suffers in the absence of such analysis. The views
presented on many facets of this issue should provide valuable insights
into the problems involved in rationalizing the budget process and
the evaluation of policy alternatives, and should point to possible
solutions to some of the difficulties currently encountered. It is my
hope that this compendium will stimulate greater efforts on the part
of both congressional and executive decisionmakers to enhance the
effectiveness of the public policy decision process.
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THE ANALYSIS AND EVALUATION OF PUBLIC
EXPENDITURES: THE PPB SYSTEM

A compendium of papers submitted to the Subcommittee on
Economy in Government of the Joint Economic Committee,
Congress of the United States, May 1969

INTRODUCTION

THE ANALYSIS AND EVALUATION OF PUBLIC
EXPENDITURES: AN OVERVIEW

By Robert H. Haveman*

I

In the postwar period, both the theory and practice of public sector
economics have undergone substantial change. This reorientation has
been reflected in both the literature of economics dealing with public
finance and governmental budgeting matters and the practice of pub-
lic expenditure analysis, decisionmaking, and budgeting. From a pri-
mary concern with the principles of taxation, public finance econo-
mists have, in recent years, devoted increasing attention to the eco-
nomics of public expenditure decisions. Similarly, in practice, the ap-
plication of economic analysis to matters of taxation policy has been
supplemented by major efforts to evaluate and appraise public ex-
penditure alternatives. Developments in these two areas over the past
decade reflect a new concern with establishing a rational and economic
decisionmaking process for allocating the public budget.

Although the public budget has both a revenue and an expenditure
side, pre-1950 public finance literature focused primarily on the tax
side of the account. Theorizing about the economic effects of alterna-
tive tax policies on both the allocation of resources and the size of
the national income was well developed by the 1950's. Moreover, sub-
stantial empirical work on the differential effects of alternative tax
structures had been undertaken. Until recent years, the study of public
finance was widely interpreted to be the study of the "Economics of
Taxation."

Relative to the economic analysis of tax policy, prewar economics
of public expenditures was undeveloped territory. For a number of
reasons, public finance experts treated the expenditure side of the
budget in a most cavalier fashion. While general discussions of the

*Associate Professor of Economics, Grinnell College (on leave) and senior econ-
omist, Subcommittee on Economy in Government, Joint Economic Committee. The
views expressed here are not necessarily those of the Joint Economic Committee.

(1)
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impact of Government spending on the allocation of resources and
the size of the national income can be found prior to the 1950's, little
rigorous analytical and empirical work was undertaken during that
period.

In part, the lagged development of public expenditure economics
is due to a lack of quantitative information on the composition and
incidence of expenditure programs. It is also due to differences in the
institutions surrounding public decisions on taxes and those on ex-
penditures. While decisions on tax policy typically involve large sums
of money and affect the vast majority, if not all, citizens, decisions on
individual public expenditures usually involve relatively small sums of
money and directly affect only limited groups of citizens. Moreover, at
the Federal Government level, taxation policy is handled by a single
executive agency and a single congressional committee; expenditure
decisions are divided among 20 to 30 Government agencies and sub-
stantive program decisions are made by several congressional com-
mittees. While taxes are visible and painful, the benefits of public
expenditures are less visible and often intangible.

The slow development of public expenditure economics was reflected
in Federal Government practice. In the pre-1950 period, analyses of
the effects of Federal revenue policy were undertaken as a regular
matter by the U.S. Treasury Department. While the quantity and
prtinence of these analyses have increased over the last two decades,

exist in the earlier period and they did influence the develop-
ment of tax policy. On the other hand, the analysis of Federal spend-
ing programs was limited in both quantity and quality. While isolated
analyses of the relative worth of particular Federal spending pro-
grams or policy decisions were made, there was no systematic effort to
appraise the value of alternative means of attaining Government ob-
jectives or to base public spending decisions on analysis. Clearly this
absence of analysis in the governmental expenditure decision process
was not unrelated to the lack of theoretical and empirical literature
on the economics of public expenditures.

In the Federal Government, water resource development was the
only area in which formal efforts to analyze the worth of public spend-
ing proposals were made. This was due to the Flood Control Act o1$
1936 which required the U.S. Army Corps of Engineers to evaluate
the benefits and costs of all water resource projects, "to whomsoever
they accrue." While early analytic efforts in the water resources area
could be-and have been-criticized for lack of conceptual and em-
pirical sophistication, their existence served to trigger substantial ef-
forts to apply the logic of economics to budget allocation decisions in
other areas.

II

During the late 1950's and the 1960's, the literature of economics be-
gan to reflect a concern with the effect of public expenditures on the
size and composition of the gross national product, the allocation of
national resources, and the distribution of income. While the factors
which led to this new concern on the part of economists are many and
complex, a few of them are sufficiently clear to warrant special com-
ment.
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An early influence on professional economists was the appearance in
the early 1950's of the important theoretical study by W. Baumol,
WeZfare Economie8 and the Theory of the State.' Although pessi-
mistic as to the ultimate ability of economic analysis to speak with
meaning about the influence of public decisions on social welfare, this
analysis made discussions of private market failure and its causes a
legitimate enterprise. It also legitimized the search for a criterion by
which to isolate those public decisions which increase society's economic
welfare from those which do not.

In the period following publication of this volume, a number of
economic theorists began to focus on issues of collective decision-
making and efficient public choice. Their contributions challenged the
classical presumption that economic efficiency would be attained with
voluntary decisionmaking occurring in free markets by independent
buyers and sellers and a public sector with minor economic functions.
This literature examined the characteristics of free market operation
and clarified those conditions in which social costs and gains diverge
from their private counterparts. The circumstances in which the pri-
vate market economy would fail to provide certain worthwhile outputs
and would overproduce some or underproduce others became well
understood. The characteristics of public goods were identified and
the reasons why markets fail to produce them were identified.
External effects or spillover values and the failure of private sector
decisions to account for them became an integral part of standard
economic theory. Market power, decreasing costs, immobilities, and
lack of knowledge and their ruinous effects on the efficient operation
of the private economy became part-and-parcel of realistic economic
analysis. In short, "market failure" took on a significance which it did
not previously have.

The ensuing developments in economic thought coincided with the
relaxation by economists generally of the traditional presumption
that the basic structure of the economy was that of free enterprise in
which Government activities represented only a minor aberration from
universal private decisionmaking. The increasing inability of neo-
classical analysis to explain the behavior of markets dominated by
oligopoly, advertising, and administered prices clearly contributed to
this altered viewpoint. The rapid postwar growth of the public sector,
both absolutely and relative to the private, also encouraged abandon-
ment of the earlier perspective. The 20 percent of the Nation's gross
national product accounted for by Government purchases of goods
and services, and the 8 to 10 percent of the Nation's final output regu-
larly devoted to the military budget, made it difficult to pass off the
public sector as a minor flaw in an otherwise smoothly functioning
market system.

Related to the theoretical contributions of welfare economics was
a more applied and empirical line of development. If major public
expenditures are necessary to attain certain worthwhile objectives-to
correct for market failure-how can those proposals which contrib-
ute to society's economic welfare be separated from those that detract

'Cambridge: Harvard University Press, 1952. This work, it should be noted, drew on and
supplemented some earlier work in welfare economics, notably that of J. R. Hicks, N. KalIdor,
T. Suranyi-Unger, and T. Scitovsky.
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from it? Efforts to find a functional yet theoretically correct answer
to this question focused on the development of an economic criterion
for evaluating public expenditure alternatives. Given the prior at-
tempts by water resources agencies to estimate the benefits and costs
of alternative proposals, these early analytic efforts looked naturally
to this program area.2 Stimulated by the growth of the disciplines of
operations research and systems analysis, further studies attempted to
extend quantitative and systematic economic analysis to public ex-
penditure decisions in all areas of the Federal budget. Through these
efforts, appropriate methods for measuring the future benefits and
costs of expenditures in a number of areas were developed, the cor-
rect economic criterion was determined, and the issues pertinent to the
appropriate definition and size of the public discount rate were
delineated.

One further factor influencing recent developments in public sector
economics should be mentioned. In the 1950's and 1960's, another con-
cern, quite unrelated to public finance matters, caught the interest of
economists. During this period, the field of economic development and
growth, focusing on the low-income problems of the less developed
nations, advanced rapidly and became a primary area of economic
study. In the search for meaningful instruments of national economic
planning, the appropriate criterion for choice among public invest-
ments became much discussed. Those concerned with development
policy required just those concepts formulated in the public expendi-
ture literature-social benefits and costs, the public discount rate, the
valuing of public outputs, and the form of the correct criterion. It was
on these issues that the two quite separate economic concerns coalesced.
Because of the convergence, progress in developing appropriate con-
cepts and methods of public expenditure analysis occurred which would
not otherwise have.3

Simultaneous with these developments in theoretical and applied
economics and, in part, because of them, there was agitation within the
Federal Government and among public administrators for improved
knowledge on the economic effects of public expenditures. It became
increasingly recognized that effective public choice required clear
knowledge of the relationship of alternative programs to the attain-
ment of social objectives. Concern with these matters was reinforced
by real world political events. The 1950's and 1960's witnessed an
enormous growth in the demands of citizens for government programs
to produce a wide range of outputs which until that time had either
not been produced or had been produced in the private sector. With
demands placed on the public sector rising faster than the resources to
meet these needs, many public decisionmakers actively sought an eco-
nomic criterion to aid them in choosing efficiently among the available
alternatives.

2 See. for example, 0. Eckstein, Water Resource Development. The Economics of Project
Evaluation (Cambridge: Harvard University Press. 1958); R. McKean Efficiency in Gov-
ernment Through Systetas Analysis (New York: John Wiley & Sons, 1958) J. V. Krutilla
and 0. Eckstein, Multiple-Purpose River Development (Baltimore: Johns Hopkins Press,
1958).

a While its Impact is more difficult to trace, the private sector-public sector debate stlmu-
lated by J. K. Galbraith's The Affluent Society (Boston, Houghton-Mifflin Co., 1958) could
also be added to the list of factors contributing to the increased concern by economists with
public expenditures and their effects. Indeed, Galbraith's plea for a larger public sector was
based on a judgment that the "outputs" generated by the next public dollar spent have a
greater value than those created by the next dollar spent by private consumers or businesses.
Both his critics and supporters recognized that additional knowledge of the benefits and
costs of public expenditures was necessary to test both his assertion and its opposite.
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Because of the influence of all of these events, the flow of economic
analyses of public expenditure programs grew rapidly in the 1960's.
Pioneering studies in the areas of natural resources, health, education,
and pollution were published. In addition, largely under the sponsor-
ship of the RAND Corporation, the techniques of systematic analysis
were applied to the evaluation of national defense decisions and poli-
cies. In these studies, analysts attempted to determine the relevant pol-
icy alternatives in a public expenditure area, to estimate the real social
costs and the real social gains to be expected from each, and to point
decisionmakers to the optimum alternative or set of alternatives.

Where the conceptual problems of defining the output and establish-
ing its value could be solved, analysts calculated ratios of benefits to
costs for alternative programs or for the components of programs. If
a project or program demonstrated a benefit-cost ratio which ex-
ceeded 1, there was a prima facie case that the undertaking was an
economic one-that the social value of the output which it produced
exceeded the social value of the inputs which it drew away from other
uses. In those cases in which the program output was difficult to define
or measure or where the output could not be valued, analysts undertook
what is called cost-effectiveness analysis. In this form of analysis, the
task becomes one of searching for the most effective or lowest cost
means of attaining an explicit public sector objective, rather than an
evaluation and comparison of the social value of benefits and the so-
cial value of costs. Benefit-cost analysis and its concepts have been
applied to public expenditures for natural resources development and,
to a more limited extent, transportation and human resources invest-
ments. On the other hand, cost-effectiveness analysis has been applied
to investments in the national defense and space programs. In these
areas, the good produced is a public good, meaning that once it is pro-
duced and made available, everyone automatically benefits. Quanti-
tative estimation of the benefits of such expenditures is not possible
and cost-effectiveness analysis becomes the appropriate instrument.

III

Recent efforts to introduce systematic analysis into the public de-
cision process began in the Department of Defense. The story of its
introduction there is by now well-known and documented. Under the
leadership of Secretary McNamara and his Comptroller, Charles
Hitch, an Office of Systems Analysis was established and headed by
an Assistant Secretary. Cost-effectiveness studies were applied to major
departmental decisions. Applying concepts developed at the RAND
Corporation and similar research centers, the systems analysis staff
was able to furnish the Secretary with the kind of performance and
cost information essential for a rational consideration of and choice
among alternatives.

The recognized success of this effort stimulated the judgment that
a similar analytic approach could and should be applied also to de-
cisions on civilian programs. This judgment was reinforced by the
fact that expenditure projects in the water resources budget had
been evaluated by benefit-cost measurements since the decade of the
1930's.
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President Johnson, on August 25, 1965, incorporated this judgment
into an Executive order establishing a comprehensive planning-pro-
graming-budgeting (PPB) system throughout the Federal Govern-
ment. In his words, this system would enable public decisionmakers
to-

(1) Identify our national goals with precision and on a con-
tinuing basis;

(2) Choose among those goals the ones that are most urgent;
(3) Search for alternative means of reaching those goals most

effectively at the least cost;
(4) Inform ourselves not merely on next year's costs, but on

the second, and third, and subsequent years' costs of our pro-
grams;

(5) Measure the performance of our programs to insure a dol-
lar's worth of service for each dollar spent.

The Bureau of the Budget was given the responsibility for imple-
menting this system in the executive branch and for assisting agencies
in the development of methods of analysis and an analytic staff.
Ideally, the PPB system was to be the vehicle for generating open,
explicit, and comprehensive economic evaluation of all programs and
expenditures and establishing a decision process in which choices would
be based on the results of analysis.

It has been nearly 5 years since the inception of the PPB system.
Many assertions have been made about both the wisdom and the ef-
ficacy of the effort. Many failures have been documented and well
publicized. Successes have also been claimed. These have received far
less attention. Those who fancy themselves "generalists" have viewed
efforts to apply sound and systematic thinking about benefits and
costs as a narrow "specialist" enterprise. Some, whose traditional
power over the Federal budget requires the absence of both knowledge
of economic impacts and decisions based on explicit analysis, have
viewed it as a threat to their influence.

Advocates of the PPB system argue that the progress which the
system has already made has been substantial, especially given the
state of the art in applied economics. Decisions have been based on
better information and analysis. Parties to the political bargaining
process have had to focus on the appropriate concepts of inputs and
outputs, gains and losses, benefits and costs. However, even the most
enthusiastic admit that, for a number of reasons, substantial progress
toward the goal of a rational, consistent, and economic budgetary
and decision process has yet to be made.

From the outset, the PPB System has encountered serious obstacles
which impeded improvements in the public decision process. Among
the primary impediments which have been cited by observers of the
system are the following:

* The failure of many agency heads to demand program analysis
or to use it in decisionmaking when it was available;
* The lack of interest in (and sometimes opposition to) the sys-
tem by important congressional committees and congressmen;
* The failure of much legislation to clearly stipulate program
goals and objectives and to provide funds for the collection of fol-
lowup data and other program appraisal information;
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* The existence of private interest groups which anticipate that
hard and quantitative program evaluation will endanger the size
or existence of expenditures which benefit them;
* The constraints on substantive and time-consuming policy
analysis imposed by the annual budget cycle and process to which
the PPB System is tied;
* A serious scarcity of analytical personnel in the PPB offices of
civilian agencies;
* A basic resistance by many Federal employees to economic
analysis and the difficult job of program evaluation;
* The lack of professional agreement on certain basic analytical
issues, such as the appropriate public interest rate for discounting
long-lived public investments, the development of shadow prices
when outputs are not marketed, the evaluation of expenditures
with multiple objectives, and the evaluation of public expendi-
tures in regions or periods of less than full employment;
* The lack of adequate data from which to develop measures of
the social benefits of outputs and social costs of inputs.

From the beginning, the Joint Economic Committee has supported
the goals of the PPB system and the efforts of the executive branch in
implementing the comprehensive economic analysis of public expendi-
tures. Even prior to the inauguration of systematic analysis into the
Department of Defense, the Joint Economic Committee stated its con-
cern with the budgetary process, the budget document, and the analy-
sis of budgets and programs.4 Since the establishment of the system in
1965, the committee has followed its development with interest. Two
years ago, the progress and potentials of the system were appraised by
the Subcommittee on Economy in Government in both hearings and a
report.' Within the past year, this subcommittee studied and issued a
report on the appropriate discount rate for evaluating public invest-
ments.6 The set of background papers contained in the present vol-
umes represents the most recent effort of the Joint Economic Com-
mittee to stimulate improved economic analysis of public expenditure
programs. It is appropriate as a new administration assumes control,
and as the PPB system begins its next stage of development, to take
a deep and comprehensive look at public expenditure policy and the
role of analysis in improving program design and budgetary
allocation.

IV

The background papers presented in these volumes form a most
comprehensive study of public expenditure economics. The theory of
public expenditure analysis is surveyed. Current Federal Government
practice of evaluating program alternatives is described and critiqued.
Conceptual problems in applying economic analysis to public expendi-
tures are discussed and the institutional factors which affect the Gov-

'U.S. Congress, Joint Economic Committee, "Federal Expenditure Policies for Economic
Growth and Stability," report of the Subcommittee on Fiscal Policy, Jan. 23, 1958. and
U.S. Congress, Joint Economic Committee. "The Federal Budget as an Economic Docu-
ment," report of the Joint Economic Committee. Aug. 14. 1963.

U U.S. Congress, Joint Economic Committee, "The Planning-Programing-Budgeting
System: Progress and Potentials," report of the Subcommittee on Economy in Government,
Dec. 4. 1967.

a U.S. Congress, Joint Economic Committee, "Economic Analysis of Public Investment
Decisions: Interest Rate Policy and Discounting Analysis," report of the Subcommittee on
Economy in Government, Sept. 23, 196S.
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ernment's ability to implement effective public expenditure decisions
are described.

In these papers, the objective of economic efficiency in the allocation
of national resources receives primary emphasis.7 The basic presump-
tion of nearly all of the authors is that the level of national economic
welfare can be increased if Congress and executive policymakers in-
crease the role of efficiency-oriented analysis in making public expendi-
ture decisions. While the efficiency objective is primary, it should be
emphasized that the papers do not reflect a strictly economic point of
view. Institutional factors, problems of multiple-governmental objec-
tives, issues of organizational structure, and the unique characteristics
of decisionmaking in each of the major functional areas of the budget
are all discussed in these papers.

This study has a number of objectives in addition to its general goal
of improving the efectiveness of public expenditure policy. A prin-
cipal objective is to focus the attention of the Congress and the new
administration on the need for quantitative benefit-cost-type analysis

in the formation of Federal expenditure decisions. Objective analysis,
especially within the framework of the PPB system, has not always
been welcomed in either the executive or legislative branch. In part,
this response reflects the failure of decisionmakers to understand how
such analysis can lead to more productive public expenditures and an
improved allocation of national resources. It is hoped that these papers
and the hearings which are to follow them will go far toward increas-
ing the understanding of and appreciation for the improvements in
decisionmaking and policy implementation that PPB-type analysis
can bring about. In appraising the role of public expenditure analysis
in its policy planning and implementation, the new administration can
do no better than to listen to the critique of the past and the proposals
for the future presented by the contributors to this study.

A second objective of this study is to stimulate economists and other
social scientists to undertake those efforts necessary to increase the
efficacy of economic analysis in public sector decisions. These efforts
entail basic and, especially, applied research. The literature of public
expenditure economics is now relatively rich in theoretical insights.
However, the literature which develops empirical methods for esti-
mating social costs and gains and which applies welfare economics to
public policy decisions is a good deal thinner. Moreover, attempts to
increase the role of PPB analysis in public decisionmaking have been
constrained by the lack of appropriately trained people. The difficul-
ties of establishing a new area of study in traditional graduate and un-
dergraduate curriculums have impeded attempts to reduce this scarcity
of trained personnel.

In addition to public decisionmakers then, this study is addressed
to economists, systems analysts, and other social scientists in universi-
ties and research organizations. It is designed to emphasize the
importance of developing improved methods of public expenditure
analysis, evolving a consensus on the appropriate methods of valuing
public sector outputs, and establishing programs to train people to
apply these analytic procedures.

A final objective of this study is to assist those in government whose

7 In the economics literature, efficiency in the allocation of resources is directly related
to the level of economic welfare. If resources are allocated efficiently, they are placed in
those uses in which the value of their output Is the greatest possible. It follows that, if all
resources are allocated efficiently, the social value of the Nation's output is maximized.
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job it is to do program planning and policy analysis. The papers deal-
ing with analytic problems and those containing suggestions for next
steps in applying policy analysis should provide both conceptual and
methodological guidance for those analyzing the social worth of pub-
lic alternatives. The study attempts to bridge the gaps between the
theory of public choice and the application of welfare economics to
public expenditure decisions. It reflects the judgment that the imple-
mentation of public expenditure policy can be more effective if guided
by the results of sound and quantitative economic analysis of avail-
able options.

V

The papers collected in these volumes span the range of issues in
public expenditure economics. Volume 1 contains parts I, II, and III
of the study. The issues discussed in this volume extend from abstract,
conceptual matters of collective decisionmaking to the institutional
factors which constrain effective policy analysis to the troublesome
analytical issues which hinder attempts to empirically measure the
economic impacts of public expenditures. Volume 2 (Part IV) presents
a comprehensive description of the structure and functioning of the
PPB system. It analyzes the current status of the system and discusses
its future prospects. Volume 3 of the study, which contains parts V
and VI, deals in greater depth with the problems of developing an ex-
plicit and open public expenditure decision process in the context of
the planning-programing-budgeting system. There, the performance
of the system to date is critiqued and some lessons learned from expe-
rience with the system are presented. A number of papers offer recom-
mendations on the next steps to be taken in implementing PPB analysis
in the several functional areas of the Federal budget.

Part I of the collection explores the economic basis for public ex-
penditures and other governmental action. The first two papers sur-
vey the basic issues involved in determining the appropriate economic
functions of government, and the optimal division of national re-
sources between the public and private sectors. This overview is fol-
lowed by five papers which deal with the structure and performance
of the private or market sector of the economy and the efficiency basis
for collective action. They analyze the role of external effects (spill-
overs), decreasing costs, lack of market information and mobility,
uncertainty, and contracting costs in impeding the effective perform-
ance of the private economy. Where these conditions are present, the
market system fails to generate an efficient allocation of resources.
These papers discuss the need for collective action when market fail-
ure is present and detail the alternative public sector responses for
adjusting the private sector outcome. The final paper in part I deals
with the equity basis of government's economic role. It discusses the
public sector's responsibility for adjusting the distribution of society's
income and analyzes a number of criteria for evaluating attempts
to achieve this redistribution through public expenditure policy.

The papers included in part II focus on the prevailing institutional
arrangements which affect the ability of the Federal Government to
implement appropriate and effective public expenditure policy. The
first paper in part II presents a broad and far-ranging discussion of
this subject. It argues that sound public policymaking requires careful
and explicit consideration of the incentives, penalties, and rewards
which exist in the economy. Because these institutional factors influence
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the ability of any program to attain its objectives, sound policymaking
must take account of the structure of incentives. The remaining papers

of part II examine a number of these penalty-reward matters, as well

as other institutional considerations which surround public expendi-
ture policy. Among the specific issues analyzed are (1) the role of user

charges and other beneficiary cost-sharing arrangements; (2) the com-
plexities entailed by a Federal system in which various levels of gov-

ernment have overlapping jurisdictional responsibility; (3) the ob-

tacles to effective policy implementation imposed by the structure of

government and the inflexibility of the budget; and (4) the lack

of economic data pertinent to the effective planning of public
expenditures.

In part III, several of the most basic analytical and empirical prob-
lems encountered in estimating the benefits and costs of various public

expenditure alternatives are analyzed. These include the valuation of
the social benefits and costs of public expenditures when there are no

observable market values or when the Government has objectives in

addition to economic efficiency and can use instruments other than
expenditures. Additional papers deal with the appropriate Govern-
ment response to risks and uncertainties which surround their deci-
sions, the correct concept and size of the public rate of discount, and

the effect on benefit-cost analysis when there is unemployment in the
private economy. The papers in this part analyze both the nature and
the causes of these problems of analysis and, in most cases, offer recom-
mendations for improving the practice of Federal Government
expenditure evaluation.

Part IV (vol. 2) contains a comprehensive evaluation of the
planning-programing-budgeting system and its component parts from
the perspective of the U.S. Bureau of the Budget. In this paper, the

Assistant Director of the Bureau of the Budget for Program Evalua-
tion presents the current position of the Bureau of the status of the

PPB system and its plans for improving the system's structure and
performance.

The papers in part V critique the performance of the PPB system
in increasing the effectiveness of public expenditure policy and offer
suggestions for modification in both the structure of the system and
the operation of both the executive and legislative branches. These

papers have been prepared either by individuals who have been inti-
mately involved in directing and implementing the PPB system or
by persons outside of government who have closely observed the devel-
opment and performance of the system. Those papers which present
"lessons from experience" deal with questions of both the organiza-
tional structure of the system and the institutions of government.

The papers collected m part VI deal with the unresolved issues and
next steps for policy analysis and program evaluation in the major
functional areas of the Federal budget. Nearly all of them have been
prepared by nongovernment analysts who are knowledgeable in the
structure and implementation of policy and policy analysis in these
areas. It is the explicit objective of these papers to place before the
new administration the insights and recommendations of an outside
expert in each of these areas. It is hoped that these papers will be
seriously studied by each of the pertinent agencies and that the next
stage in the evolution of the PPB system will be guided by the issues
which they raise and the recommendations which they contain.
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THE PUBLIC SECTOR AND THE PUBLIC INTEREST*

BY PETER 0. STEINER

Peter 0. Steiner is Professor of Economics and Law at the University of
Michigan.

In this paper, Professor Steiner addresses the most basic questions
pertinent to discussion of the appropriate role of the public sector. In a
society in which most goods and services are provided for in a market
system based on individual choices, what should be the role of collective
action? "It is necessary to ask what it is that persuades or requires
members of a group to seek a collective solution to some problem rather
than to rely solely on individual action. It is also necessary to ask whe-
ther collective desires merit public support, public indifference, or public
hostility." In the discussion of these issues, the economist's notion and
definition of "public goods" is criticized and the (primarily economic)
reasons for reserving certain activities to the public sector are classified.

Following the discussion of public (or collectively provided) goods,
Professor Steiner discusses alternative views of the relationship between
individual values and the legitimate demand for governmental (or col-
lective) action. He attempts to define the amorphous concept of the
"public interest." Also discussed are a number of views concerning the
process by which the political system articulates the "public interest."
He concludes his paper by arguing that there is an important role for
economic analysis in public decisionmaking. Moreover, he urges that the
decisionmaking process be a more open one, involving the explicit state-
ment of objectives and open identification and consideration of those
values pertinent to a decision. "I think at present that we conceal so
many issues and conflicts, both among objectives and among alternative
means, that we increase the discretion of the policymaker beyond that
necessary or desirable."

Introduction
If one starts at any point and place in history-say the United States

in 1969-it is clear that the society has decided that there exist certain
activities that are legitimately performed by governments. Many ac-
tivities are by long tradition provided by various levels of government
and are paid for by using the police powers of the state to raise funds.
Others are left to the private sector. Without wishing to disparage the
importance of the debate about the proper dividing line between pri-
vate and public sectors, the fact is there is a large, relatively stable and
broadly uncontroversial governmental "sector" of this economy, and
of every other economy in the world.

In order to focus on certain critical issues I shall suppress some
real distinctions and create some arbitrary ones. The most important
simplification is to treat "government" as a single cohesive force, thus
neglecting intergovernmental transfers as well as conflicts of authority
and philosophy among Federal, State, and local governments. The

*This paper is a modification and abridgement of a larger study to be published
by The Brookings Institution. [43] Research underlying that study has been
supported by The Brookings Institution, by the Graduate School of the Uni-
versity of Wisconsin, and by the Cook Foundation of the University of Michigan
Law School.

(13)
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most important complication is to pretend that the theory of public
expenditure policy is in reality two very different sets of propositions.
One of these may be called the theory of the marginal public expendi-
ture. It takes as given the legitimacy of government activity, and is
concerned with choicemaking of the public decisionmaker between
competing demands for his limited resources. The other set of proposi-
tions may be called the theory of the public interest, and concerns the
way in which demands for public activity arise, are articulated, and
are legitimatized. It is this latter that I wish to discuss in this paper.

This is a separation of convenience, not of fact. For example, every
marginal decision to expand some public program into a new area
implies a legitimate public purpose in that area; thus proposed dis-
crete extensions often pose the questions of public interest. Similarly,
making a marginal decision requires rationally knowing what aspects
of the public interest are being served.

There is one decisive reason for treating the theories separately. It is,
simply, that as of this date the available theories are of very different
levels of adequacy in the two cases. For the marginal decision a well-
developed, highly articulated and largely uncontroversial set of
theories exists and awaits implementation into practice. In contrast,
with respect to the nature of the public interest, it is we theorists who
are the primitives in the sophisticated world of public decisionmakers.
It is the theorists who know how to choose between two public housing
proposals but not whether public housing is right and proper; while
the bureaucrats and Senators have less difficulty deciding when public
housing is required than in choosing between alternative schemes of
public housing.

Definition of the public interest is genuinely difficult because the
notion embodies at least two implicit distinctions. One is between col-
lective action and individual action, the second between public (that is,
governmental) action and private action. Each is important. It is
necessary to ask what it is that persuades or requires members of a
group to seek a collective solution to some problem rather than to
rely solely on individual action. It is also necessary to ask whether col-
lective desires merit public support, public indifference, or public hos-
tility. Finally, if collective desires are in some sense legitimatized the
question remains as to what form of collective action is to be chosen.
There is no simple dichotomy between individual private activities and
collective public action. Instead there are various kinds of collectivi-
ties-clubs, unions, churches, political parties, as well as governments;
various degrees of public involvement from outright prohibition of
certain activities, to taxes or subsidies, to direct public provision of
services.

The desire for collective action, which underlies many demands for
public provision of goods and services, may arise any time a group
feels it cannot achieve its objectives unaided. But mere demands (how-
ever genuine) are not enough. Aid to the needy aged (or unattractive
prostitutes) may be the only effective device by which this portion of
the population may be assured a subsistence level of living; price sup-
ports may provide farmers (or retail grocers, or racetrack touts) with
protection against excessive competition that they could not achieve
without Government action; a program to place a man on the moon by
1970 (or to build a tunnel under Lake Michigan, or to commit geno-
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cide) can be visualized only as a collective program. Each of these
activities transcends individual solution and thus requires collective
solution or no solution, but that per se does not render them legiti-
mate activities of Government. Most will find some of these proposed
activities meritorious but some objectionable as spheres of public
action.

Moreover, the required use of collective action is not only not suffi-
cient to define public activities, it is not strictly necessary. We may
have governments provide education, housing, transportation, and rec-
reation even though private alternatives exist. Such a choice might rest
upon considerations of efficiency but it might also reflect captious pref-
erence or even prejudice. What leads men to choose public provision
from among alternative means of meeting particular ends?

Casual observation suggests that the public interest may be served
by providing or encouraging provision of a variety of goods or serv-
ices, and by nonprovision or discouragement of others. Let me loosely
define these goods and services as vested with the public interest, or as
public goods. Let us first look more closely at the nature of public
goods.

A. THE NATURE OF PUBLIC GooDs

Serving the public interest may take many forms, among them pro-
viding of goods, subsidizing their private provision, passing laws that
impede or prohibit their provision or constrain the form in which they
are provided. Because of the focus of this compendium, I shall limit
attention to policies that involve public expenditures. But it should be
remembered that an important policy issue always concerns choice
among alternative available means.

The goods and services provided by public expenditures or en-
couraged by public policies can be described and classified in a num-
ber of different ways. Though we speak of a single category, "public
goods," any review of actual public policies shows great diversity and
variety. Some kinds of public goods are provided publicly or not at
all because there exist no reasonable private alternative ways of pro-
viding them. This can happen (as in the case of national parks, na-
tional defense, or space research) because there exists no private
mechanism to pay for the provision of these goods, or it can happen
(as in the case of sewage disposal or justice) because compulsory
use of the goods by all is required to permit its enjoyment by any
group. Other public goods, such as public housing or public educa-
tion, may be functionally similar to available private alternatives, but
be qualitatively different in ways that society somehow prefers. Still
other public goods may differ from private ones in no way other than
in the distribution of beneficiaries and costs.

If the proper domain of public expenditure policy is public goods,
their definition becomes vital. The concept has been defined in many
ways, and for diverse purposes, and it is not surprising that defini-
tions motivated by purposes other than ours-understanding the ra-
tionale and process of public expenditure policy-are not wholly sat-
isfactory.

"A public good is any good or service which is de facto provided
for or subsidized through Government budget finance. (Birdsall [5]
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p. 235).' This definition is neat but unhelpful. It is deficient in that
it provides no guidance as to what attributes of a potential good or
service a policymaker should look to in deciding whether to provide
the goods. In this definition "publicness" is an act of congressional
designation, not of any characteristics of the good or service.

In many ways, it would be desirable to have an intrinsic definition
based upon technical characteristics of goods or services. One such
definition of public goods is of the perfect collective consumption
good. An impressive array of economists have so defined public goods
including Samuelson [39], Strotz [45], Bowen [7], Breton [9], and
most recently Dorfman [14]. Hear Dorfman:

"There are certain goods that have the peculiarity that once
they are available no one can be precluded from enjoying them
whether he contributed to their provision or not. These are the
public goods. Law and order is an example, and there are many
others too familiar to make further exemplification worth while.
Their essential characteristic is that they are enjoyed but not
consumed [and that their benefits are derived] without any act
of appropriation." ([14], p. 4).

This kind of very narrow definition was designed to demonstrate
that there may be a type of activity that is socially desirable but that
will not be achieved by the unaided private market. It serves well
the purpose of showing the existence of public goods. It can prove a
hindrance, however, if it leads to the view that such goods are the
only class of goods which Government can legitimately provide. In
fact, examples are hard to find, not ubiquitous, and the great bulk
of (nondefense) public expenditures are for goods and services that
do not meet the definition. Roads, schools, welfare payments, recre-
ational facilities, housing, public power, irrigation (among others)
are important classes of public expenditures that some can be pre-
cluded from enjoying, that can be consumed in whole or in part, and
that technically can be made subject to user charges. The perfect col-
lective consumption good, while sufficient to justify public expendi-
ture, is neither necessary nor does it embrace much of what public
expenditure policy concerns. What it does do is to identify certain
characteristics such as nonconsumption, nonappropriation, and the
existence of externalities that may give a good public goods aspect.

Externalities are very important, as has been recognized for a long
time. Wicksell (himself citing earlier authority) put it eloquently in
1896:

"If the community or at any rate a sizable part of it has an
interest in a particular utility accruing to an individual, then it
would clearly be unreasonable to allow the creation of that more
general utility to depend solely upon that individual: he might
not value the state activity highly enough to make the sacrifice
of paying the required fee or charge, or else ignorance may cause
him or poverty force him to do without the service. Herein lies
the chief justification of the modern demands for free or very
cheap process of law, elementary education, and medical care,
certain public health measures, and so forth." 2

1 Similar Is Musgrave's definition of public goods as those produced under public
management [33]. p. 42. It should be noted that Musgrave recognized the need for a more
complex classification, which he provides.

2 Knut Wicksell, "A New Principle of Just Taxation." Reprinted In [341.
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While they are important, it would be easy to follow externalities
too far. Few goods fail to have some elements of externality in the
sense of some benefits or costs that do not require an act of appropria-
tion. But if few goods fail to meet this test it cannot provide guidance
as to which goods ought to be candidates for public provision, nor to
explain which goods are publicly provided.

Let me venture a definition of my own: any publicly induced or
provided collective good is a public good. A "collective good" in my
definition is not necessarily a collective consumption good. Collective
goods arise whenever some segment of the public collectively wants
and is prepared to pay for a different bundle of goods and services
than the unhampered market will produce. A collective good thus
requires (1) an appreciable difference in either quantity or quality
between it and the alternative the private market would produce, and
(2) a viable demand for the difference.

Collective goods may be privately or publicly provided. Co-ops,
unions, vigilante organizations, country clubs, carpools, and trade
associations are all examples of private organizations that arise in
response to collective demands for private collective goods or services.
When the coordinating mechanism for providing a collective good
invokes the powers of the state I define the good as a public good. In
this definition there is the requirement that a public good must meet
the tests of being a collective good. Public provision by itself does not
create public goods. This definition is virtually implicit in the discus-
sions of Head [20], Musgrave [33], Olson [35], Weisbrod [50] and
Margolis [30]. It provides something of a framework for considering
various sources of public goods, as we shall see just below.

A most important aspect of this definition is that it makes "public-
ness" not an all-or-nothing attribute of a good, but an attribute that
may apply merely to particular aspects of a good. While there are
cases (for example, national defense) in which the choice is between
public provision and no provision, and why we thus argue that the
good is entirely a public good, the more common situation is for goods
to provide a variety of services only some of which have the attributes
of collective goods. When the aspects that are thus of collective inter-
est become sufficiently important, we may be led to public provision
either of those aspects, or of the entire good (including its noncollec-
tive aspects). Thus provision of smog control or river pollution
attacks a particular externality of private production. In contrast
public housing provides individuals with services they would other-
wise have purchased privately, along with the peculiarly public serv-
ices that public housing is supposed to entail.

Such mixed goods test and stretch definitions. "Public education"
and "public housing" reflect both quantitative and qualitative differ-
ences from the privately produced or producible goods, "private hous-
ing" and "private education." If the differences are intended and de-
sired, the differences constitute public goods in my definition.

This somewhat vague and embracing notion of public goods can be
filled out by a more detailed classification of different types of public
goods.
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B. A CLASSIFICATION OF PUBLIC GOODS

I have (in effect) defined the vector of public goods as a vector of
differences between the goods and services the private economy is mo-
tivated to provide and the goods and services the "public" wants, is
willing to pay for, and expects its government to assist it in achiev-
ing.3 This is, to an important degree, a normative definition, and much
of the debate about the appropriate elements of the public goods vector
is a normative debate. But there is a positive aspect as well: What is it
about particular goods and services that makes them candidates for
public consideration? What is it that makes certain activities the
traditional province of governments?

It seems worth while to distinguish three types of public goods: (1)
Those arising from intrinsic (perhaps technical) characteristics of
specific goods that result in externalities that are not effectively mar-
keted; (2) those arising from imperfections in the market mechanisms
(rather than in the nature of the goods or services themselves); (3)
those arising not from specific goods or services but from aspects con-
cerning the quality or nature of the environment. These become in-
creasingly elusive as we proceed from (1) to (3), but it is impossible
to capture the flavor of actual government expenditure programs with-
out all of them.

1. PUBLIC GOODS ARISING FROM NONMARKETABLE SERVICES OF

PARTICULAR GOODS*

A discrepancy between public wants and private supplies often
arises from externalities (or as they are alternatively called, spillover
or third-party effects). Any time provision of a good or service pro-
vides side effects whose value is not reflected in the prices of the out-
puts sold or the resources used, external economies or diseconomies are
produced. There can be many reasons for such externalities: Private
producers may use resources they do not consider scarce, or produce
byproducts that they do not consider valuable because they cannot con-
trol and market them. Familiar examples are discharges of noxious
wastes into water or air, downstream navigational or flood control con-
sequences of a private power dam, civic beautification or uglification
incident upon building of private golf courses, factories, or slaughter-
houses. Because some of the resources used or outputs produced are not
correctly valued by the market there is every reason to expect the mar-
ket to misuse them. Thus collective concern and public action may be
required on simple efficiency grounds to allocate resources in accord
with "true" valuations.

Whether the existence of such externalities (which must surely be
present to some extent in every good) justifies public notice and action
depends upon the benefits to be achieved measured against the costs
of interference. Different people will have divergent views of the
costs of interference but debate as to what the cutoff level should be
is a different matter than debates about the nature and size of the
externalities.

' The identity of who the "publie" is, Is deferred for the moment.
eFurther discussion of this issue is found in the papers by Arrow, Davis &

Kamien, and Kneese & d'Arge in this volume.
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The perfect collective consumption good is really an extreme case of
externalities: all of the output is regarded as individually unmarket-
able; all of the benefits are external. The outputs of those goods from
which one cannot be excluded as a consumer-and thus for which
one cannot be compelled to pay his share of the cost of provision-
play a large role in the thinking of those who have been concerned
with deriving a legitimate role for public activity. Defense, public
health, law and order, hurricane watches, are familiar examples.
It is common to list a few examples (and not press them very hard)
and then say, "there are many other examples." This is close to
fraudulent. If excludability implies no one can conceivably be
excluded, the list of such goods is short indeed. One need not police the
ghetto, nor defend Alaska. Television signals can be scrambled so as
to exclude buyers who will not pay for the unscrambler. Movies,
concerts, hospitals, and colleges all use walls to exclude those who
will not meet the requirements placed upon their use.

Collective goods may arise because it would be relatively costly to
exclude free riders rather than because it is impossible. If at any
moment this cost is above a certain level there may be no effective
supply of the good privately provided. But in other cases the cost
of exclusion may be annoying rather than prohibitive and potential
consumers may urge public action merely to avoid bearing the costs.
Put differently, the cost of arranging exclusion may be an avoidable
externality.

Implicit in this discussion is an important attribute of the public
collective good: the willingness to appeal to the police power of the
state. One can slide in imperceptible steps from situations where there
is no viable alternative means of providing the good, to cases where
the alternative seems unnecessarily costly, to cases where the alter-
native while not very costly is simply judged to be less desirable,
to cases where the alternative differs only in who pays for it.

There is real purpose in downgrading the distinction between
inability and unwillingness to provide a good privately.* If there is
to be a practical definition of specific collective consumption goods
and services, it seems difficult to escape the view that a judgment is
required about reasons for turning to the political process and the
coercive power of the state, rather than dealing with the second best
solution. These reasons must be judged meritorious by the social
decision process. If this is so, collective consumption goods are defined
by the exercise of legitimate governmental decision processes as much
as they define them.

Among the positive issues that underlie the normative debate about
whether a particular collective good ought to be publicly provided are
(1) whether private market alternatives to public provision are impos-
sible, impractical, merely costly or simply unwanted; (2) why the
market solution is unsatisfactory to members of the group and to
society as a whole; and (3) the identity of the group of beneficiaries.
The last deserves a bit of comment.

A collective good need not provide joint benefits to all of a society's
members, only to some subgroup. But which group? The larger the

*Further discussion of this issue is found in the paper by Krutilla in this
volume.
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group the more persuasive its demand for public action is likely to be,
or (put differently) the less willing will its members be to accept a
costly alternative. There are bases other than size for weighing the
merits of the demands of any group, and these may vary over time.
Domestic producers of good subject to foreign competition, farmers,
labor unions, small businessmen, and minority groups are among
the identifiable groups that have asked and received special treatment.
Today, for example, we seem more responsive to the demands of the
underprivileged than the wealthy; a half century ago it was clearly
otherwise.

One reason many collective consumption goods lead to demands for
public provision is because the potential willingness to pay of differ-
ent consumers cannot be tapped by private suppliers. Weisbrod [50],
in an important paper, suggests a further source of values for which
there is no market: option demands.4 Some examples: I value Yellow-
stone Park being there, though I hope I never have to visit it again;
I value the Everglades because I may want to visit them (but probably
will not) ; I value the existence of a first-rate tuberculosis sanatorium,
through in all probability I shall never need its services. Allere any of
these threatened with extinction I should be the loser, but there is no
market whereby my willingness to pay for the option of being able to
use them can be translated into revenue to the providers.5

Weisbrod's most suggestive example concerns the standby availabil-
ity of transport. How much is it worth to the New York-Washington
air travelers to have a good rail alternative in case of snow or strike?
Suppose it is worth enough to justify the rail service, but that the
railroad has no way of being reimbursed by those whose option de-
mands are critical to continuation of the services. In these circum-
stances, the public good may be provided by the government's in-
sistence that the railroad's passenger service be maintained with or
without subsidy. In this view governments may not have been irra-
tional in trying to preserve passenger train service even in the face of
inability of the carriers to find user charges equal to costs.

2. PUBLIC GOODS ARISING FRO3M MARKET IMPERFECTIONS

There can be in practice no sharp distinction between market failure
caused by technical characteristics of particular goods, and market
failure caused by market imperfections. Inability to handle externali-
ties, for example, may be regarded as a shortcoming of existing
markets rather than as the absence of markets for specific services.
But a distinction suggests additional sources of unsatisfactory private
market performance that generate demand for public collective ac-
tion. Efficient markets frequently suppose adequate information, suf-
ficient competition, timely adjustment, and modest transaction costs.
The absence of any of these may create motives to replace market de-
termination by nonmarket provision, or to supplement markets with
ancillary public goods.

4 Millard F. Long [24] has recently challenged Welsbrod's concept. hey ariseptbecausethe
5 Otio deand ar ina snsemuch like consumers surplus: the rs eas hprice charge for the good or service is below the maximum each buyer would he willingto pay. Thus the option to buy at a low future price has present value. Weisbrod's In-sight, I think is that option demands are a significant source of demand for public action.

[See aslo the paper by Zeckhauser, in this volume.]
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a. Information*
Suppose all conditions for ideal resource allocation are satisfied ex-

cept that market signals are systematically not read or are misper-
ceived by economic actors. An allocation of goods and resources will
occur, but it will, in general, differ from the allocation that would
occur without ignorance or misinformation. Information may be a
collective good (and thus generate a demand for its public provi-
sion) because even if there is a well-articulated private desire to have
information, there may be no effective market in which to buy it ef-
ficiently.6 It may be a public good in addition because the externalities
of misinformed traders may be judged to be socially undesirable.

b. Time lags
If resources respond to market signals surely but slowly, the market

process may prove an expensive way to achieve resource shifts. If
physicists are in short supply, their price may be expected to rise and
this may motivate additional youngsters to undertake education lead-
ing to careers as physicists. Since education is a slow process, existing
physicists may earn high rents over long periods due to the long
supply lags. It may well be that public policy can increase the supply
of physicists more quickly and more cheaply by fellowships, by
research grants, etc. 7 than the unaided market. If increases in supply
of physicists, but not increased incomes of existing physicists, are
desired results, then such programs supply public goods.

There is a large and growing literature that is concerned with the
extent and causes of factor immobility. Education is but one of the
sources; others include unemployment rates, prejudice, institutional
barriers such as seniority and pension laws and State laws affecting
eligibility for relief. Whenever markets work to reallocate resources
sufficiently slowly, there may be a collective demand to supplement the
market mechanism, or to replace it. Retraining programs, moving
allowances, public employment services and even attacks on prejudice
may be public goods if they serve to reduce the lags that the market
economy accepts.
c. Monopoly power**

Noncompetitive imperfections need little comment here. Public
activities to encourage or compel competitive behavior, or to replace
monopolistic private by public provisions are further sources of public
goods.
d. Transaction costs***

We have seen that an important aspect of collective goods concerns
the inability of the market to translate potential willingness to pay
into revenues. Related is the situation where the private market is
technically able to collect revenues, but at a high cost. Collection of

e Stigler, [441 provides a conceptual analysis of the costs and benefits of obtaining
information. Telser [46] deals with the problem of buying information in the form of
advertising as a joint product with news, entertainment, etc.

7 A Department of Health, Education, and Welfare study. [49] supplies some evidence on
the incentive effects of subsidies to scientists and other academic personnel.

*Further discussion of this issue is found in the paper by Davis & Kamien
in this volume.

**Further discussion of this issue is found in the paper by Vickrey in this
volume.

*Further discussion of this issue is found in the paper by Demsetz in this
volume.
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user tolls on interurban roads and urban bridges may or may not be
both feasible and efficient, but intraurban toll roads would surely
involve even larger collection costs and time losses. Prohibitive trans-
action costs of collecting revenues for intraurban toll roads make high-
speed roads of that kind public goods. Metering costs may be justified
for high unit value commodities such as gas and electricity, but not
for sewage (and, in some high population density areas, for water).

Where these high transaction costs inhere in the particular service
they are simply an externality; where they reflect the institutional
arrangements of the market they are a potential additional source of
collective concern. The higher cost of attempting to gear a pricing sys-
tem to an individual's willingness to pay is a repeated source of turn-
ing away from the market. For many goods, willingness to pay may
be regarded as rising at least proportionally with income. Most private
services are not provided on a basis that reflects income, because of the
enormous costs of administration that such pricing would entail. If
such a basis of payment is appropriate, reliance on the income tax,
and thus on State provision, may appear desirable.

3. PUBLIC GOODS ARISING BECAUSE OF CONCERN WITH THE

QUALITY OF THE ENVIRONMENT

To this point public goods have been discussed in terms of market
failure; failure either because of the absence or the imperfections of
private markets. This is the grand tradition of classical economics.
But even perfectly functioning markets for all goods and services
would not eliminate the desire for market interference. Men may
choose to reject the market solutions to allocative problems with re-
spect to the distribution of income, the nature or quality of goods pro-
duced, or the patterns of consumption that markets produce.

The most compelling examples of collective public goods have al-
ways seemed to me to be national defense, law and order, and public
health. What is their particular appeal? Is it that they are collective
consumption goods? So is television. It is not in the specific planes,
rockets, soldiers, policemen, vaccines, or nurses that are their ele-
ments-each of which can be readily provided as private goods to
private users-but rather in the fact that they are part of and con-
dition the environment of the society. Even the criminal who detests
the legal framework is affected by it. Looked at this way they sug-
gest other things that affect the environment and thus create external-
ities not linked to particular goods: for example, the literacy rate, the
level of unemployment, the crime rate, the rate of technological prog-
ress, and importantly, the pattern of distribution of income and
wealth.
a. Distribution of income 8

Accept this assertion: it is fully feasible to charge users for use
of parks and playgrounds, to charge parents for school bus service
and school lunches, to charge fishermen for fishing privileges. Suppose
in each of these cases that there is sufficient wil ingness to pay and
ability to collect so as to assure private provision of parks, play-

,See Freeman [17] for a recent effort to work out the implications of income distribu-
tion for public investment planning. [See also the papers by Wetsbrod, Freeman, and
Bonnen in this volume.]
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grounds, school buses, school lunches, and fishing opportunities.
Should these functions be left to private provision?

To answer this question we must decide whether we are concerned
merely with the distribution of income or instead with the pattern of
consumption. When we provide subsidized public housing to the urban
poor do we desire to provide more or better housing to users who
would be excluded by private provision (or who would exclude them-
selves) or do we simply choose to increase their share of national
consumption and use public housing instead of a cash income supple-
ment for some obscure reason? (One might use indirect means, for
example, in order not to impair the feelings of self-respect of the
recipients.)

It is sometimes argued that purely redistributional objectives which
reflect a dissatisfaction with the initial situation of ownership of
wealth and resources ought to be satisfied by income transfers rather
than by provision of goods and services in order not to distort resource
allocation. This familiar argument is unpersuasive if one regards as
legitimate a desire of a society to interfere with the pattern of con-
sum ption that would result from market determinations. A society may
choose to affect jointly both income distribution and the pattern of con-
sumption. Provision of housing, education, milk, and recreation for
underprivileged children may be public goods because of the external-
ities which children so treated bestow upon others. Public policies de-
signed to provide aid for small business, for the family farm, for the
needy aged, and for the slum child all reflect rejection of market de-
termination, rather than denial of the possibility of market
determination.

It is, of course, not clear that all actual interferences reflect a positive
intention both to redistribute income and to change consumption pat-
terns. In the United Kingdom (by way of contrast to the United
States), fishing rights are sold, and it is an upper class form of recrea-
tion. On the other hand, virtually all Scottish golf courses are subsi-
dized municipal ones, and in Scotland golf (but not fishing) is a work-
ing class recreation. But if some consumption distortions are fortui-
tous, others are intended.
b. Nature and quality of output

For some goods and services the quality and nature of the goods pro-
duced is of public concern, quite independent of any distributional
considerations. Often the nature of the goods or service is affected by
who provides it-for better or for worse. Government newspapers
differ from private ones, public television and radio from commercial
broadcasting, a system of public schools from a private school system,
private research and development from public. In some of these ex-
amples both kinds of goods may coexist, in others an exclusive choice
is made. But in all cases a choice among qualitatively different outputs
may and can be made; the qualitative difference of public from private
constitutes a public good or a public bad.

4. PUBLIC GOODS: A SUMMARY VIEW

I have stressed the pluralistic nature of the sources of collective de-
mands, as arising from technical characteristics of particular goods,
from market imperfections and failures, and also from other diver-
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gences between collective and individual values. This time is long since
past when we need to define public goods merely in order to establish
the prima facie case for some public interference with private markets;
instead we seek a framework to structure debate about whether par-
ticular activities merit inclusion in the public sector.

It seems to me worth identifying in each case what is the alleged
source of collective concern. Does it depend upon a major qualitative
difference between public and private provision, or does it merely seek
some incremental output, perhaps by considering a particular neglected
externality? In this distinction often lies an important policy choice
between public provision on the one hand or a less fundamental public
restructuring of private incentives. Similarly one wants an indication
of whether public concern is specific to the particular good or service
or is of a general environmental type. There are more ways to reduce
overall unemployment than there are ways to retrain Appalachian
miners. Again the relevant alternatives are affected by what are the
real objects of policy. A frequent issue concerns whether redistribu-
tional policies achieved by provision of specific goods and services are
intended to bring about changes in consumption patterns or do so inci-
dentally.

Next, having established the basis of collective concern, it is worth
establishing the basis of public concern. Who are the alleged benefi-
ciaries, and what is their claim to recognition? What is the "second
best" that they face if their claims are rejected?

I believe that defining as specifically as one can the vector of differ-
ences between a private good and its public alternative to be a critical
part of the public decisionmaking process. Neither de facto definitions
( such as Birdsall's), nor neat but narrow ones (such as that of the per-
fect collective consumption good) prove very helpful for the critical
problem of defining the scope of the public sector.

C. SOURCES OF A PUBLIC INTEREST: ALTERNATIVE VIEWS

To convert a collective interest of some group into the public inter-
est requires a distinct act of legitimization. How does it occur? Views
differ both with respect to what it is that is aggregated, and with
reference to the requisite degree of consensus.

My dominant reaction to rereading the discussion among econo-
mists about the "public interest" is surprise at its defensive tone, as
if we are somehow disloyal when we find a role for extramarket forces
in the economy. Perhaps because economists have felt defensive, much
of the economic discussion has revolved not around the issue of how
to define the public interest, but rather how to demonstrate that there
is a de minimis role of government activity that clearly benefits
everybody. Much of welfare economics consists of such a possibility
theorem. Possibility theorems are fine in their own way. If, however,
they are misinterpreted they may greatly limit the scope of the phe-
nomenon whose possibility they are concerned to establish. This has, I
believe, been the problem and the fate of formal welfare economics.
To document this view or to discuss the alternatives in any detail
involves technical issues best avoided in this paper." But it is possible
to identify a variety of different points of view and the different im-
plications that they may lead to.

° They are discussed In [43].
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1. THE POINT OF VIEW OF INDIVIDUAL UITIL TY

Those who hold this view consider the public interest of a society asbeing simply an appropriate aggregate of the private interests of theindividuals who comprise the society. Each individual is assumed toseek his own utility (or satisfaction) by pursuing all avenues opento him. Assume as a rough distinction that he draws satisfactionfrom the consumption of two kinds of goods, private goods and col-lective goods. (He may, of course, derive utility not only from his ownconsumption but from the status of others, rejoicing in either theirgood fortune or their bad.) Let us distinguish initially the individual'swants reflected by his tastes and preferences and his effective demands,
determined by his utility function and the constraints, such as income,that bind him.

For private goods there is a market through which individuals canmake their effective demands for goods felt and in the context of anenterprise system whenever the aggregate of such individual demandswarrant there is incentive for private producers to meet these demands.
Collective goods differ in that (as we have seen) private markets failto respond to real effective demands; thus collective action is requiredto satisfy individual demands. The devices of government can providethe form of collective action that substitutes for private markets inchanneling resources to meet the aggregate of individual demands. (Sofar as the individual's utility depends upon others' consumption, itis likely to be outside of his individual ability to do much about; thushere is further motive for looking to the government.) In this attrac-tively symmetrical view, government activity permits individuals bet-ter to achieve their individual objectives.

These assumptions have settled an issue of principle (that there maybe a legitimate role of government) without having answered the prac-tical question of which public goods the society should provide. Grantedthat individuals have demands for collective goods, how should in-dividual preferences be aggregated to determine whether the aggre-gate welfare is sufficient to justify the total cost? Is this answer affectedby the system of taxes used to raise the funds? These are among thecritical questions of welfare economics.
A simple and uncontroversial solution is available in cases whereunanimity prevails. Clearly, if some quantity of a particular new pub-lic good had the happy property that for every individual it added atleast as much to his utility as his contribution to its cost detracted fromhis utility, such a good would be desirable. A totally de minimis viewof the public interest would limit it to cases that fit this requirement. Itis de minimis because, while it is conceivable that there are goods thatsatisfy this criterion, there cannot be many. In a many-person econo-my, if even one person had less use for the public good than his con-tribution to its costs no positive quantity of output would achieveunanimous consent.
Most public activities imply (often intentionally) a redistribution

of income which leaves some individuals worse off and some better.Whatever the merit of establishing at least the quantity that might
achieve unanimous consent as desirable, any implication that exactlythat quantity is desirable seems quite unwarranted. Few economists,
welfare or other, are content to rule out any change merely because
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it has redistributional consequences. To do so invests the initial dis-
tribution of society's resources with an overriding sanctity. Nor can
we avoid this difficulty by assuming that an individual's utility func-
tion includes as an argument preferences about the distribution of in-
come. For, unless an implied redistribution were to be regarded as
desirable by everyone, there would be no unanimous consent to it.

The struggle of formal welfare economics to escape this dilemma has
been tortured and fruitless. The Kaldor-Hicks "compensation prin-
ciple" wherein a change that benefited some but not all was justified if
the gainers could compensate the losers even if they did not only en-
counters technical ambiguities 10 but implies an inherent neutrality to-
ward redistributional consequences.

Neither am I impressed with the argument that we ought to be neu-
tral toward redistribution in allocational decisions, on the ground that
redistribution of income can be accomplished directly if it is desired.
The inertia of social change is such that this would overweight the cur-
rent distribution of income, and would serve in practice to limit the
possibilities for redistribution.

Clearly we would be paralyzed by an operating rule that said: "pro-
vide no public good if it changes the distribution of income." But if
we permit redistributions there is no reason why we cannot regard
some as desirable and others as undesirable.

Clearly some reckoning of redistribution gains and losses is required
if all proposals are not to be rejected. If one insists on basing decisions
on individual utility functions this implies either assigning weights to
the utility of individuals or being able and willing to measure and
compare individual utilities. Making interpersonal comparisons is
potentially unattractive," unless it is itself subject to well-defined
rules of procedure. Such rules might be formulated. For example, one
may take a strict majoritarian view. But there is nothing inherently
just or appealing about a rule that leads to the median effective
demand of the society being dominant: indeed, without protections of
minorities it would seem offensive to most people.

The major objection to a utility-consensus view of social welfare
functions is that it is nonoperational and does not seem to provide
guidance to the decisions of real societies. Certainly we do take deci-
sions with less than unanimous consent. Certainly too, many public
goods provide benefits in excess of their contributions only to very
small minorities of the society, but with the evident acquiescence of
sizable majorities. One can argue that, ex post, individuals are thus
revealed to value the benefits which accrue primarily to others. But
this rationalization leads us back to a de facto definition: whatever
the Government does is revealed to be desired by the people.

10 Scitovsky [41] demonstrated an inconsistency in the principle in the case in which
price changes occurred: Baumol [4], Little [23,], and Kennedy [21] questioned the use
of potential compensation.

21 Banfleld ([2], p. 11) suggests the following as an extreme parable about a society
that can make accurate interpersonal comparisons of the subjective states of individuals
A and B:

"If A's preference is for putting B into a gas chamber, then 'bliss for the whole
universe' is served by his putting him there, provided only that B's loss of satisfac-
tion at being put there is less than A's at putting him there. Even if B claims that
his loss of satisfaction will be at least as great as A's gain of it, the just and
equitable society will tell him that he is mistaken and put him there anyway in the
'good cause of adding more to the rest of mankind's (that is to say. A's) well-being.'
If perchance A and his friends constitute 51 percent of the population and B and
his friends only 49 percent, the matter will be simple indeed."
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Thus if formal welfare economics does not go beyond individual
utility functions, it fails either because it justifies too little or because

it justifies too much of public expenditure. Viewed from the vantage
point of welfare economics, public decisions about public goods appear
to be impossible to make." Fortunately, other economic views are pos-
sible: economists are saved the humilitation of abandoning as barren a

fertile field. It is the wasteland of welfare economics, not the reality
of public decisionmaking that is the mirage.

A partial escape from the wasteland can come from a pluralistic view
of the individual. Suppose that each individual in addition to his per-
sonal evaluation of any proposed activity will also view it from the
point of view of any one of a number of groups he belongs to, be it
social club or trade union.' 3 If he is willing to be bound by the con-
sensus view of the members of the group, there is a much greater pos-
sibility of consensus, first because a significant clustering of views is
likely to emerge, and second because logrolling between groups can
create collections of activities that command dominant majorities. Sup-
pose individuals are prepared to accept and to be taxed for things they
consider socially worthwhile, such as (say) foreign aid, wars on pov-
erty, and higher pay for Senators, even though they cost many in-
dividuals more in income foregone than they contribute to that in-
dividual's utility. They accept them as part of a package which they
find adds to their own utility on an all-or-nothing basis.

The view that social choices may rest on collective values arrived
at by caucus rather than by simple aggregation is more than an escape
from the general impossibility of deriving a social welfare function
from individual values. It has positive merit in that it embraces a view
of the individual which many find descriptively accurate and analyt-
ically helpful. In this view an individual functions in a pluralistic
sense with loyalities, commitments, and valuations at many levels: to
himself, his family, his church, his neighborhood, his employer-and
possibly also to his race, religion, class, country, and political party.
The pluralistic view is the heart of sociology, social anthropology, and
much of economics. If it is accepted it suggests that individuals will
be prepared to act on collective issues without inevitably tracing back
to the explicit question: "What's in it for me?" They may ask instead:
"What's in it for the Negro?" or the farmer, workingman, etc. If they
do, they invite an analysis of the views of political pressure groups,
which usually have highly articulate spokesmen and well-defined pro-
grams they are seeking to enact.

2. TrEE POINT OF VIEW OF WILLINGNESS TO PAY*

The difficulties of deriving an aggregate preference ordering based
on individual utilities arise from the incommensurability of individ-
ual's utility indexes. Without unanimity of views or well-defined rules
for assigning weights, consistent decisions become impossible to make.

'2 This is, of course, a conclusion of Arrow's "General Impossibility Theorem": "if we
exclude the possibility of interpersonal comparisons of utility, then the only methods of
passing from individual tastes to social preferences which will be satisfactory and which
will be defined for a wide range of sets of individual orderings are either imposed or
dictatorial." [1], p. 59. For discussion and criticism of this famous proposition, see espe-
cially: Little [23], and Tullock [48].

1See Truman [471 for an extended discussion of groups in the political process.

*Further discussion of this issue is found in the papers by Arrow and Margolis
in this volume.

27-877-69-vol. 1l-
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A second view is to ask not how much an individual values a given
collective good, but how much he is willing to be taxed to provide it.
The differences between this view and the previous one may seem small
but they may make a substantial difference in one's view of the scope
of the public interest. In the first place a shift from every individual
having a positive preference for some activity, to his being willing to
tolerate it, is practically quite substantial, as the well-known political
literature on the use of veto power makes clear. Second, the metric of
value of the activity has been shifted from the inherently unmeasur-
able "utility," to the discernible, and interpersonally comparable, will-
ingness of individuals to pay. To be sure we pay a price for this, in
that an individual's willingness to pay reflects the status quo, and par-
ticularly his income and wealth. We must therefore, be all the more
wary about distributional biases toward the status quo.

When applied to the collective consumption good this approach leads
to the so-called pure theorY of public expenditure. This theory has a
long life and is well articulated by Bowen [7] and Samuelson [38].14
In barest essence the argument is that since demands of different indi-
viduals for a collective good are complementary rather than competi-
tive we can add the willingness to pay of different individuals and if
the aggregate sum exceeds the costs, the good is worth producing. For
all quantities for which this is true, there exists a tax policy which
would collect levels of taxes sufficient to cover marginal costs, and still
leave all citizens satified.

Appeal to the "existence of tax policy such that * * sounds very
much like the compensation principle once again. And it is subject to
a similar objection. If the tax structure is not (or should not be) malle-
able, there is no bliss in this solution. At independently determined tax
rates some taxpayers are getting more than they are willing to pay for
and are being coerced to provide what others want. If these others'
needs are in some sense more meritorious than those of the reluctant
taxpayers, this may be appropriate, but there is then no automatic stop-
ping point. One cannot escape the distributional question, unless one
insists on regarding it as irrelevant. If the collective good involves aid
to the needy aged one may take a different view of the effects of the co-
ercion than if it involves providing a civic yacht harbor.

Nor (in my view) are these difficulties with the optimal solution
merely symptoms of imperfections in the taxing schema. Citizens have
social values about appropriate tax policies too. Suppose we are build-
ing a public playground to be used by underprivileged children. If A is
a rich misanthrope and B a poor Samaritan, there is no compelling rea-
son why B should carry more of the tax burden, even though he may
be willing to do so.

Notwithstanding these and other difficulties, some have argued that
this approach offers the following rule as a usable rough guideline to
public decisionmaking: if, in aggregate, effective demands exceed cost,
the service should be provided whether or not payment is exacted. Un-
fortunately this opens the door to game strategic behavior. Suppose
payment proportional to demand is not to be required. Any group that

14A better historian of thought might define it as the Sax-Wicksell-Lindahl-Musgrave-
Bowen-Samuelson * * * tradition, to recognize the apparently valid theorem that no one
ever has an original idea. Samuelson is diligent in identifying his predecessors and
Muegrave provides admirable summaries of earlier views. In an earlier day theories of this
type were called voluntary exchange theories.
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knows it will not be asked to pay more than a fixed share can exagger-
ate its valuation of a service it desires. If (on the other hand) propor-
tional payment is to be required, every group will have an incentive
to understate its real valuation as long as others value the service
enough to get it provided.

3. THE POINT OF VIEW OF AN AGGREGATE SOCIAL WELFARE FUNCTION*

Society is necessarily made up of individuals, but it need be no
simple aggregate of them. In looking at their behavior it may be that
the interdependencies between people and their interactions are more
important than the individual value structures. Nations, races, even
football teams, acquire personalities and modes of behavior. While a
search for collective values has until recently been more congenial to
political scientists and sociologists than to economists, an increasing
number of economists are moving toward the view that individuals
voluntarily yield certain coercive power to a government which is
somehow charged to discover, articulate and implement social priori-
ties, or collective wants.

This, collective, view is broader than, not necessarily competitive
with, the previous ones. It may be that social priorities are indeed ar-
rived at by some aggregation process. But there are other possibilities
as well. Political theory has long been concerned with the legitimacy
of government and with the nature of the social contract among citi-
zens or between a government and its citizens.

In this view a collectivity, society may be fruitfully viewed as an
independent entity possessing its own value orderings. In Rothen-
berg's view [36], if I understand it, social valuation as opposed to
solely individual valuation is an existent reality. This view has the
great pragmatic value that it invites the search for revealed social
priorities without insisting on a single source of them. If priorities
with respect to income distribution (for example) are established, and
consented to by the citizens then the distributional consequences of
particular public decisions become "benefits" or "costs" instead of
barriers to either clear thinking or clear action. The formidable meas-
urement issues-of quantifying the benefits, and assessing the costs-
remain, but a major hurdle has been crossed. In this view one is aggre-
gating not across individual utility, nor willingness to pay, but rather
across individual political influence and tolerance. In so doing we vest
to some extent the existing distribution of political power and influ-
ence, but possibly it can be argued that this is more nearly the result
of a social contract than is the distribution of wealth.'5 The deogree of
consent that is required is whatever the political process demands.

Personally, I find this view of the problem both congenial and fruit-
ful. It does not dispense with the individual and individual values,
for one must ask how the political process articulates the public in-
terest, but it does recognize that most individuals have a large range
of things they will accept without opting out of the system, and will
vent their approval or disapproval in some sort of orderly political
process. It does not lead, inherently, to either a minimal or maximal

'Buchanan and Tullock [10]. develop an ingenious "economic theory of constitutions"
in which Individuals find it advantageous to agree in advance to certain rules even
though they may work to the individual's disadvantage on occasion.

*Further discussion of this issue is found in the paper by Arrow in this volume.
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role for government. It does not exclude distributional questions from
policy, nor does it vest the existing distribution of income with a
special status. What it lacks is any clear indication that one situation
is superior to another in a wholly unambiguous sense. This does not
mean that whatever society does is desired, rather it means that par-
ticular public decisions can be shown to be valid only in terms of par-
ticular value judgments. It tends to pose issues of public policy in
terms of whether society does in fact hold certain value judgments
rather than in terms of the demonstrable inherent legitimacy of cer-
tain activities. Some will regard this as retrogress. I am not so inclined.
Economists have long sought a calculus of consent, but in the search
have found it easier to derive a lower bound to public activities than
to define their proper domain. If we are fruitfully to discuss public
expenditure policy we must be prepared to go beyond this.

The central issue in this debate does not concern the logical correct-
ness of looking at social choices on the one hand as an aggregation of
individual values or on the other as a two-step procedure in which we
first agree (some way, any way) on collective values and then use
them to make social choices. Any perfectly understood aggregate be-
havior can be decomposed into its disaggregated elements. It is instead
a matter of research strategy. Are we likely to achieve greater insight
one way or the other? If there is stability in aggregate social values
then basing policy on such aggregate values is likely to work. My
own view is that at this stage in the development of our science there
is more insight and less bias in the third view of the public interest
than in either of the others. Many will disagree.

If one accepts the notion that aggregate social views must be dis-
covered there remain two important questions to discuss. First, how
these views get articulated and, second, how competing objectives get
reconciled. It is convenient to treat them in reverse order.

D. THE PROBLEM OF WEIGHTING*

It is increasingly the practice to treat the public interest (or "social
welfare") as a function with several arguments. For example follow-
ing Marglin [28] we might write:

U=U(Z1 ,Z 2 ,Z3, . .. Z1)

where the Z's are different aspects of the public interest such as eco-
nomic efficiency (or contribution to national income), the pattern of
income distribution, the rate of economic growth, balance of payments
equilibrium, economic stability, national security, and freedom.
Whether one considers these as different aspects of a one dimensional
index of utility, or as different dimensions of a multi-dimensional con-
cept is more than a semantic issue. If for example Z1 and Z2 are readily
comparable in terms of a cardinal measure of their contribution to
utility (e.g., market value of electric power and market value of irriga-
tion water) they can easily be elements of a scalar measure of welfare.
Their relative weights are given by the common yardstick used for
measuring them. If on the other hand Z1 and Z2 represent efficiency

*Further discussion of this issue is found in the paper by Freeman in this
volume.



31

and freedom each of which (let us suppose) may be meaningfully
defined and ordinally measured we may have no simple yardstick for
comparing them. Thus the problem of trade-offs between these "sepa-
rate dimensions" of a public interest vector remains to be solved.
Because noncomparability, of difficulties in comparison are a feature
of many public choice problems, it seems to me convenient to regard
the public interest as genuinely multidimensional, and thus to consider
explicitly conflicts among objectives.

The number of dimensions and their definition is a matter of analytic
and operational convenience. Because there are many different sources
of a public (as distinct from private) interest there will be many forms
of a proximate contribution to public welfare. Whether it makes sense
to combine different effects to o a single dimension or to treat them as
separate dimensions of the public interest depends upon whether one
believes there is an acceptable cardinal measure of their contribution to
public welfare. If so it makes sense to combine; if not, it makes sense to
keep them separate.

With a one dimensional objective there is a simple decision rule. If
(for example) one is concerned solely with contribution to national
income it is conceptually easy to choose between a dam in Oregon and
a retraining program in West Virginia. But if one cares as well about
who gets the income, such a simple rule can become simplistic. Given
multiple objectives, it is inevitable that individual proposed actions
will affect more than a single dimension. Inevitably also the objectives
will often conflict. The definition of a multidimensional objective func-
tion neither creates nor resolves the conflicts, instead it identifies them.

The central aspects of choosing policies when faced with multiple
objectives are how to define an appropriate measure of each objective,
and how to resolve conflicts among objectives.

A very simple, indeed trivial, theorem says that if weights are left
unspecified, any policy A may in general be made to appear less or
more desirable after the fact than an alternative B (which may easily
be "not A"), by specifying which objective is implicity the important
one. This theorem is important only because it is so frequently
neglected.

Many forms of "implicit" weighting exist in practice. It is almost
routine in lay discourse to argue that because a proposed policy ad-
vances some object of social policy, it is desirable: "The war on poverty
will improve the distribution of income." Or to argue that because it
retards some other objects it is undesirable: "The war on poverty
extends the role of government and thus reduces individual freedom."
Neither of these statements tells us whether the war on poverty is
desirable.

Somewhat subtler is the implicit neglect of certain objectives by
assuming the dominance of others. Much of the economist's tradi-
tional emphasis on efficiency has had the effect of giving it a very
high weight relative to growth or distribution. Interestingly, Joseph
Schumpeter, always treated as a giant with respect to his theories of
development and cycles, is still regarded as a crank with respect to
his views on monopoly, because he challenged orthodoxy by arguing
that static efficiency considerations are overweighted relative to growth.

If objectives are genuinely multidimensional and not immediately
comparable, some solution to the weighting problem is implicit or
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explicit in any choice, and that solution reflects someone's value judg-
ment. Put formally, we now accept in principle that the choice of
weights is itself an important dimension of the public interest. This
choice is sometimes treated as a prior decision which controls public
expenditure decisions (or at least should), and sometimes as a con-
current or joint decision-as an inseparable part of the process of
choice.

1. WEIGHT SELECTION VIEWED AS A PRIOR DECISION

Several widely divergent views of the public decision process have
in common a view that important aspects of the weighting decision
should be regarded by the decisionmaker as given to him. Two of
these virtually assume lexicographic ordering of certain objectives. In
lexicographic ordering, objective "1" is dominant, but in case two
choices are equivalent in terms of objective "1," choice is made upon
the basis of objective "2," etc. (Listing in alphabetical order is the best
known lexicographic procedure.)

One view of this kind is that efficiency, as measured by private mar-
ket allocations, is the dominant criterion; if a project is efficient in this
sense, it (or some substitute) is worth undertaking; otherwise not.*
Once a project is so legitimized, the decisionmaker is welcome to
examine other, secondary objectives in project selection or design.
This appears to me to be the view of McKean [27], Harberger [18],
and Mishan [32] when they insist that the correct (really the only
correct) discount rate for discounting future benefits and costs and
for assessing the opportunity costs of public funds is some specified
measure of the marginal productivities of capital in the private sector.16

This view "solves" the weighting problem of assumption and makes
many otherwise difficult decisions easy. Those who hold this view are
repeatedly appalled at the obvious outrages performed by the public
sector, and the apparent acquiescence therein of otherwise sensible men.

A different but no less arbitrary lexicographic view is that public
budgets for particular activities reflect dominant social choices, and
that while efficient allocation of the funds within such budgets is
appropriate, efficiency considerations do not reflect sensibly on the
size of the budget.1'

While neither of these forms of solution-by-assumption of the
weighting problem is likely to prove literally satisfactory in all situ-
ations, either might provide insight into how the public decision-
makers regard their actions as constrained by a society's underlying
consensus view of key issues they face.

An alternative to taking weights as inherently given is to regard
them as an explicit prior decision. It is conceivable to imagine the
political system having a procedure whereby we decide upon and
then announce a fixed set of weights that will be controlling in choos-
ing among income, income distribution, and so on. No one suggests
this is the procedure used, although both Chenery [12] and Marglin
[29] urge this as a real possibility for economic planners. Chenery,

"6 The discussion of the discount rate as an implicit weighting scheme involves technical
issues best omitted from this paper. They are discussed in 143].

17 A paper of my own [42] Is a good example of use of this approach.

*Further discussion of this issue is found in the paper by Baumol in this
volume.
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for example, suggests the planners announce a national income equiva-
lent to balance-of-payments effects, thus making for a fixed tradeoff.'8

Eckstein [16], Haveman [19] and Weisbrod [51] among others,
while more or less accepting the view that weighting decisions are
relatively stable and pre-existing, do not wish to assume them nor to
expect political leaders to articulate them. Instead they suggest at-
tempting to infer the weights by an analysis of past choices.
Eckstein [16] suggests we look at an issue such as differential tax
rates in which a decision on distribution is at the heart of congres-
sional intent in order to discover implied values Congressmen hold.
Haveman [19] applies this approach to evaluating water resource
investments with respect to a multidimensional objective. These ap-
proaches are suggestive, even if one is unwilling to go all the way and
take congressional actions as perfectly revealing social consensus.

Weisbrod deals with a two-dimensional objective function covering
efficiency and income distribution. He suggests that every example of
choice of a less efficient over a more efficient alternative implies a
minimum implicit weight to the redistribution that is involved. His
hope is that analysis of many decisions would reveal a weighting
scheme. The advantage of this procedure is the potentially large
sample available. The hazard is that any irrational choices. any mis-
estimates of efficiency, and any nonincluded objectives would all be
imputed as distributional benefits. But the real test of Weisbrod's
suggestion will depend upon whether it produces a clear and consist-
ent pattern of implicit values. To my knowledge, it has not been tested
as yet.

Yet another approach to weighting of objectives is to regard cer-
tain objectives as constraints. Suppose we would like to attain one
objective, with the constraint that we cannot concentrate on that ob-
jective until certain other basic goals have been secured, at least to
a minimum extent. Initially, then, these latter goals assume high
priority, for we cannot turn our major attention to the former objec-
tives without having satisfied the latter. Once the latter goals have
been satisfied, they can be given shadow prices which reflect the price
paid in assuring their achievement. This is often a useful (as well as a
traditional.) approach to allocational problems. It may, however,
prove difficult to define which objectives are genuinely to be regarded
as constraining.

2. WEIGHTS AS THE OUTCOME OF POLITICAL PROCESS

The discussion above treated the appropriate weighting scheme as
a preexisting condition for the decision process. Dahl and Lindblom
[13], Braybrooke and Lindblom [8], and Maass [25], Major [26],
Banfield [2], Eckstein [16] among many others regard weights as
generated by the process of decision. In this view the political process
addresses weighting problems not abstractly but as a case-by-case con-
frontation. In each case need for a decision about what to do forces a
discussion, or compromise, or struggle between competing objectives.
To Maass, the essence of the legislative process is the making of choices
between conflicting objectives. The decisions will be made upon the

Is One is not limited In principle to linear relationships. Chenery's tradeoff at time t
could be a variable function of the size and sign of balance of payments disequilibrium
at time t.
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basis of the information (or prejudices) available, and the scope for
the analyst in affecting the decision will be reasonably to identify the
choices. Eckstein expresses the strong view (to which I find no aca-
demic dissent) that administrators and project analysts should not
arrogate the weighting process and bury the choices within a single
measure of benefit.

This whole area strikes an analyst as untidy. It is clear that choices
among objectives must be made, and that the political process must
somehow make them. But we appear to be undecided about whether
it does so within narrowly confined limits of underlying consensus, or
with substantial discretion. Is the alternative to the invisible hand the
responsible arm or the visible paw? Perhaps more important is the
source of such political discretion as exists; is it simply variance in
underlying views, is it ignorance or indifference on the part of the
citizen, or is it an explicit delegation of authority by the electorate?
Answers to these questions critically affect subsequent research strat-
egy. Banfield [2] appears to espouse the nihilistic view that discretion
arises from such deep underlying ignorance and/or indifference that
there are no effective limits on the wondrous ways of politicians. At the
opposite extreme, if one assumes that politics is a mere veil that masks
a variety of different underlying views, a key to understanding the
outcome is to study the variance of underlying views. Downs [15 1 and
to a lesser extent, Lindblom, embody this view. It has important pre-
cursors in an older political science literature on interest groups." 9

What is particularly disturbing is that I can find virtually no dis-
position on the part either of economists or political scientists to en-
gage in an empirical study of the decision process that will resolve
these areas of debate. The large literature is almost entirely theoreti-
cal and assertive. Yet, survey data about public attitudes on issues
exist and provide some sort of a base. Similiar data about ex-post pub-
lic reaction to political decisions and procedures might be developed.
In fact we now ask such evaluative questions but only about things
like a major war or the overall evaluation of a president or a party.
Even to say more would take me further along the road than I care
to go to design a study of how decisions are reached and the extent
to which they are responsive to public opinion. Such a study seems
worth somebody's undertaking; it seems more promising than another
decade of assertions in resolving our differences.

E. ARTICULATION OF THE PUBLIC INTEREST

There are divergent views about how the political structure articu-
lates social priorities and the extent to which process determines out-
come. It is helpful to start with a dichotomous classification that
overstates differences in points of view. In one view the political proc-
ess is a market-like mechanism that coalesces views that inhere in the
members of the society. Here the political process is a facilitating
and implementing one, not inherently a formative one. An efficient
government, like an efficient market, quickly and accurately translates
inherent preferences into explicit consensus. Just as a market may per-
form a mapping function (since people discover their preferences best

'9An admirable summary with an extended bibliography Is found In Truman [47].
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by confronting real alternatives) so an efficient government serves to
help people discover as well as fulfill their their collective prefer-
ences. In principle (though, of course, not necessarily in practice)
one should be able to simulate such a process, and simply add a
government sector to a general equilibrium model of the society. Gov-
ernment (in this view) is a decisionmaker only in the limited sense
of a reactor and processor of signals it receives. A properly function-
ing government will arrive at an optimal decision set without exercise
of independent judgment.

The second view is that while individual social preferences clearly
exist and play a role, they are sufficiently inchoate, ambiguous, or
conflicting that the political process is required to force a public in-
terest and it does so with substantial discretionary choice. Without
knowledge of the motives of the governors, and of the political proc-
ess itself, there is no indicated solution, nor accurate prediction of
governmental action. In this view, to create a government sector it
must be given objectives, procedures, and decisionmakers. However,
the way in which individuals' preferences constrain or otherwise affect
public decisionmakers must be made explicit.

The differences between the approaches are important not only in
terms of the information each requires in order to permit prediction
of outcomes, but in whether comparative static analysis is possible or
must be replaced by a genuinely dynamic model of political decisions.
I limit myself to a few dicta here, and refer the interested reader to
the fuller discussion in [43].

1. THE GOVERNMENT AS A QUASI-MARKET

In all market-type analyses of the political process, voting is the
means by which individual values are translated into action decisions.
Bowen's pioneer article [7] is of this type. If we assume that the tax-
burden of any public expenditure on each individual is known to
him, and if we assume everyone votes under simple majority rule we
can predict the outcome of elections.

Abstracting from the effect of the tax structure on political choices,
it is clear that so far as we can reduce preference to a single dimension,
it is the median preference that dictates the outcome of majoritarian
voting. The result thus depends wholly upon the pattern and variance
of voters' preferences and the structure of taxes. The result may, but
need not, yield the pure theory of public expenditure solution. That is
based upon aggregate willingness to pay and thus, if tax burdens are
equal, it depends upon the mean rather than the median willingness
to pay. Bowen believes that the institutional facts are such that median
and mean will tend to coincide because voters' preferences are sym-
metrically distributed. I know of no evidence with which to confirm
this conjecture. Bowen does not suggest that a referendum on each
proposed decision actually is the decision procedure, but rather that
it is a decision procedure that might be used, and that perhaps roughly
is represented by the institutions of democratic government.

A much more elaborate but broadly similar theory is presented by
Downs [15] to whom government consists of men who like the emolu-
ments and perquisities of their jobs and whose goal is reelection or
reappointment by elected officials. The government is thus motivated
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to maximize its political support. The government is interested in a
citizen's vote, not his welfare; it must, however, cater to his view of
welfare to get his vote. Were it not for uncertainty, Downs' model
would be fully mechanistic and predictable.2a

A less mechanistic model is offered by Maass. He offers an explana-
tion that to a major degree is a two-stage political market theory.
In the first stage the voters choose men, who in their personal capacity,
and in virtue of their character, are fitted to discharge the task of
deliberation and discussion at the parliamentary stage.21 In the second
stage, these officials are held accountable for their political acts by the
need to seek periodic reelection.

Maass' model gives rather more freedom to the politician than does
Downs': officials are not worrying about the probability of reelection in
every move, only in their overall performance. At the very least they
are only constrained to be aware of their constituents' sensibilities.
Indeed if they regard their mandate as sufficiently general they have
the need as well as the opportunity to crystalize their constituents'
values. Here Maass verges into a creative or formative view of gov-
ernment and the definition of public interest.

Market theories can be criticized from within or from outside the
market framework. Most critics of the votes-as-market-signals ap-
proach to analysis of the political process have sought a more sub-
stantial discretionary role of government; we shall consider these
just below. Within the market-analogy framework, Arrow [1], Black
[6] and Buchanan [11] have questioned the ability of such a system
to translate inherent preferences into rational social priorities, and
the efficiency of such a quasi-market system.

Arrow's well-known demonstration of the paradox of collective
choice is so simply illustrated that it bears repeating.

Individual's preference
Individual ordering

-- - - - - - - - - -- - - - - - - - - - A --C --+B
II- C-+BMA
III-BA-

Even if each of the individuals has no difficulty ordering his prefer-
ences among three competing possibilities-A, B, and C-there may be
no clear collective preference. In the example clearly two-thirds prefer
A to C, and two-thirds prefer C to B. Thus, if they first choose be-
tween B and C and then between A and C, A will command a major-
ity. But two-thirds prefer B to A and a different order of choice can
produce any one of the choices.22 Black [6] and Rothenberg [37]
among others have explored the theoretic consequences of alternative
voting and balloting schemes in producing outcomes, and both dis-

20 Uncertainty creates some scope for leadership, and for errors that give politics an
Interesting dynamics. It Is not possible to pursue them now. See Downs [15], esp. chapters5-s.

21 The words are Barker's [3], quoted with evident approval by Maass [25], p. 569.
22 The theorem proved Is that transitivity In all individual orderings is not sufficient to

assure a collectively transitive set of choices.
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cover a purely political dimension to the politics of consent. To this
we shall return.

Buchanan [11] in a paper stimulated by Arrow, identifies some im-
portant weaknesses in the market analogy. He accepts the voting proc-
ess as analogous to the market mechanism, but is wary about drawing
welfare implications from the analogy. Buchanan believes in the ef-
ficiency of decentralized market decisions and is concerned lest the
loose analogy with voting give a similar blessing to voters' decisions.
He notes:

(1) Voting involves an extra dimension of uncertainty: consequences
follow the collective vote, not the individual vote; therefore, the voter
may not really vote his own best interests because he underestimates the
possibility of the decision impinging on him. Indeed since in a. collec-
tive vote there is a diffusion of responsibility for the collective decision,
the individual may act in the mass as he would never act individually.
A man may vote for prohibition, for capital punishment, or for a war
policy while at the same he would not abstain from alcohol, invoke
the death sentence, or opt for military service for himself or his son.

(2) In voting, the individual is influenced by his sense of participa-
tion in social choice. A vote for open housing need not imply willing-
ness to live in a racially mixed neighborhood: indeed many of the most
ardent supporters of such laws have exercised their option to move
further away from integrated neighborhoods. Men may be willing to
do collectively unto others what they would not do individually nor
consent to have done to them unless done to all.23

(3) In voting, the individual is often faced with indivisible votes
for mutually exclusive choices. He cannot make marginal choices, or
influence very much the definition of candidate or choices. Often he
votes for candidates some of whose policies he disapproves. Thus the
mandate of a winning candidate is readily misinterpreted.

(4) Minority votes are wasted, whereas even minority preferences
exert influences in the market. If fear of wasting their votes leads
voters to vote for their second choices, even actual votes for candidates
may fail to reflect the strength of the support their views have.24 Non-
voting, an alternative form of expression, is not often easily inter-
preted.

(5) Typically, voting provides equality of influence of individuals,
instead of reflecting command over resources. Bowen is wrong: the
weighting of individual choices is different in the marketplace and the
polling booth. Buchanan here goes well beyond the point that it would
require some remarkable coincidences to assure that the distribution of
political and economic influence were perfectly correlated. He adopts
(I think) a view of Frank Knight's [22] that market votes are in
some sense superior to political votes.25

These critiques by Arrow and Buchanan serve to warn against too
quick acceptance of an analogy of the political process with the market
process. The practical question is whether the two situations are suf-

2: Margolis and Marglin offer yet a different view of this problem. A man may be willing
to pay his share of a joint venture only if he can force his reluctant neighbors to do the
same [31]. In this view a vote is an offer to sign a social contract if enough others also

N4 This phenomenon may be found in the market too. If buyers can be persuaded to ac-
cept second best, their true preferences may not be effective.

^ Knight points out that individuals may be unequally constrained by voting from
utilizing their normally available capacities for action." Evidently Knight feels that un-
equal constraints are more unfair than unequal initial distributions of wealth.
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ficiently similar that the economist's techniques of analysis and his
theorems about market behavior can be applied directly and fruitfully
to political decisionmaking. My own answer after reading in the poli-
tical-market literature is "No." I certainly believe that individual
citizen voters both influence and constrain political choices; but they
do so within limits sufficiently broad that attention to choices within
the limits needs, deserves, and repays analysis.

The important issue is, of course: how large are the limits? In the
political choice arena, the limits seem to me sufficiently large that we
cannot merely pay attention to voters' preferences. All of the follow-
ing contribute to a substantial discretionary role of government: the
variance in individuals' views; the fact that voters choose infrequently
and among bundles of policies; the fact that many views are not held
so strongly that a political leader who violates them is at once ana-
thema; that many voters' preferences are inchoate, uncertain, and
subject to change; that pressure groups can and do negotiate with
governments; and finally that political leaders can, in fact, lead their
followers on many issues. If these things are true, the choice set of the
government while constrained by voters' preferences may be far from
singular.

2. GOVERNMENT AS AN ORGANIC CHOOSER OF ENDS*

Dorfman [14] presents a suggestive model of the public sector that
is close to the market analogy models while yet explicitly introducing
governmental choice. He returns to an older view of the world in
which individual views are oriented to and expressed by socioeconomic
pressure groups. The government is in a sense a coalition of such blocs
that cooperate in order to provide public goods. The constraint of
coalition requires that no group be sufficiently badly treated that it
is motivated to withdraw its support. In Dorfman's terminology each
group has a potential voters' surplus: the excess of its self-perceived
benefits from provision of the pulblic good over the group's contribu-
tion to its provision. The imposed constraint is that this voters' sur-
plus must be nonnegative for each group. But the government has
multiple possibilities beyond this since it can weight the interests of
the different groups unequally. Dorfman notes that the differences in
political parties constitute, in effect, different weighting schemes, and
members of the party in power have substantial freedom to pursue
their own preferences, and to compete for the right to govern by
catering to those groups that can generate sufficient support to keep
them in power.

What is refreshing in this formulation is first the explicit state-
ment of the constraint; second, the recognition of Governors as a
group with ends of its own and some ability to pursue them; and third,
the recognition of intermediate groups as a focus for articulating
and coalescing individual values. What the behaviorial implications
of this view are, are in dispute. Dorfman believes that the need to sat-
isfy all (or most) groups imposes a downward pressure on public
expenditure; I suspect that this same need is more likely to lead to
logrolling and expenditure increases than to limit expenditures.

*Further discussion of this issue is found in the paper by Dorfman & Jacoby in
this volume.
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A more direct view of governmental search procedures can be rep-
resented by work of Maass [25] and Major [26]. Here the legislative
process is centrally concerned to discover what agreement on objec-
tives can be reached. Partly this is a matter of bringing together
elected spokesmen for individuals and groups, but more basically it is
a genuine search. The process of discussion is critically involved in a
mapping function-it poses issues that permit both legislators and
their constituents to discover their views about objectives. It may thus
permit (via compromise and persuasion) the development of agree-
ment on public objectives, which can serve for a time as the social
objective function. This view continues to disquiet many economists,
for it leaves a large element of slack within the governmental decision
process that is not readily understood in terms of inputs into govern-
mental decisions. Thus we are limited in our ability to predict Govern-
ment decisions.

Rothenberg [37] has an enormously elaborate model whose pur-
pose is to remove this element of slack. Unfortunately it defies concise
description. To quote his summary, in part, "The legislative process
is seen as an n-person, nonzero sum, repeated cooperative game of
strategy, for which no general solution exists * * * unfortunately,
manipulation of the model to elucidate its complications is beyond
the scope of the present paper." I confess to being skeptical. Game
theory, here as elsewhere, seems to me to provide a vocabulary for
discussing a multiplicity of outcomes rather than proving a tool for
predicting particular outcomes.

One aspect of Rothenberg's model picks up a strand that has char-
acterized the work of Duncan Black [6] over two decades: the in-
fluence of the institutional rules of legislative decision on the outcome
of the decision process. I shall neglect this fascinating literature only
because the chief question this paper addresses is the choice of policies
within a relatively fixed institutional framework, not with the in-
fluence on choices of changes in the institutional framework.

Banfield [2], like Maass and Black, is a political scientist, but unlike
them he is profoundly skeptical of the utility of the type of analysis
that characterizes economics: the solution of constrained maximiza-
tion problems. His central point is that in the articulation of social
values, the techniques of economics do not merely fail to predict be-
havior (because we need more information about individuals' values,
or the nature of the constraints, etc.) but rather that they are in-
herently biased and are bound to mispredict. As I understand Ban-
field's view, the alternating and intertwined activities of discussion,
of struggle, and of arbitration, constitute the heart of the decision
process and exhibit such variance in possible outcomes that they domi-
nate the problem of explaining political behavior. To neglect these
in favor of the inputs into the political hopper is to neglect the major
sources of variance in favor of the minor ones. In effect he argues that
the limits placed on decisionmakers by individual preferences are so
wide as to be of no real interest.

Banfield's view might be expected to lead him toward the Black
and Rothenberg analyses of process, or toward the literature by
Schelling [40], and others on the strategy of conflict, or perhaps to-
ward the organizational theorists. Here too, however, Banfield is pes-
simistic almost to the point of nihilism. His pessimism seems to me
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extreme, but it underlines the absence as yet of a compellingly effec-
tive set of predictive theories. Banfield's view that politics and thus
also the prediction of its outcomes, is an art rather than a science, may
prove right; at this stage neither the economists nor the bulk of the
political scientists seem prepared to abandon the search for an ex-
planation of public decisionmaking.

3. EVALUATION OF ALTERNATIVE VIEWS

This extended discussion of alternative views as to the nature of and
means of articulation of the public interest clearly reveals no con-
sensus. Indeed it is relatively easy to demonstrate why each approach
is deficient. While one of these theories may with slight changes prove
adequate, it is more likely we will have to await a more profound
insight. It seems to me of prime importance to distinguish between
the present inadequacy of our theories, and the presence of a phe-
nomenon. Things need not be understood to exist; substantial agree-
ment on certain social priorities may exist despite our inability (at any
point in time) adequately to derive them from basic principles. Sup-
pose we are today unable to derive from individual values a consist-
ent set of social valuations that enable us to say "there is a clear collec-
tive demand for this activity." Are we constrained to act as if it does
not exist, or to settle for the logic of the lowest common denominator
of acceptable action, that which will command unanimous consent?
The answer seems to me to be "No." To answer otherwise would make
us prisoners of our ignorance. It is less elegant, but not less scientific,
to take as a starting point for evaluating social actions, the revealed
objectives of society instead of the derived ones.

Let me put the matter more strongly. Suppose one could prove that
in some fundamental sense the prediction of social values is impossible
from basic information about individuals and their political repre-
sentatives. Would it then be necessary to quit the analysis of public
decisionmaking? I think not. One might take the nature of social valu-
ations as revealed by past actions and assume that such preferences
have some stability. In other words it might be possible to infer domi-
nant collective social priorities from social actions and the repudiation
or nonrepudiation of them by the electorate. 26

In the United States today it is hard to avoid a strong presumption
in favor of believing there is a strong collective preference for certain
public goods such as public aid to education, for improved highways,
for redistribution of income in favor of the elderly, and in favor of
farmers. Are these only today's choices of today's individuals or are
they a reliable indicator of how Americans are likely to feel next year
or even 10 years hence? I think there is evidence of stability in some
choices, and gradual change in others. In any period there are highly
debatable issues that get resolved and stay resolved for generations,
not unanimously, but sufficiently that legislators of each party are con-
tent to let them lie. Today the debates about minimum wages, and
social security (even medicare), seem remote and (in this sense) re-
solved. We may ask about the appropriate level of the programs, but
their existence is not likely to be subject to any serious challenge. On
the other hand, I would not argue very strongly in favor of the pre-

ss See Birdsall [5] for such an attempt.
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sumption of similar preferences for or against integrated housing or
schools, for foreign aid of nonalined or Eastern countries, for domestic
gun control, or for international disarmament. At any time some issues
are genuinely unresolved, for others the degree of consensus is
uncertain.

Evidence on these matters is available even in the absence of analytic
solution. Not only do elections provide some information about re-
vealed preferences but enormous quantities of attitudinal information
can be collected by the techniques of survey research. As theorists, we
tend to denigrate stability and regularity in the absence of compre-
hensive theory. We should not. Men successfully and repeatedly circum-
navigated the globe using navigational theories now regarded as naive
and wrong. Today we can predict with enormous accuracy the tides
along the Bay of Fundy but we do not begin to understand their dif-
ferences from place to place. Closer to home, we can more accurately
predict the aggregate effects of a tax cut, than the incidence of it.

In arguing so I do not mean to minimize or disparage the progress
of the purely theoretical debate. Even our failures are more promising
now, and we have come a long way beyond the emptiness of the new
welfare economies. Most encouraging is the genuine joint dialog
among social scientists of different fields as well as different
persuasions.

F. CONCLUDING COMMENTS: THE ROLE OF EFFICIENCY

Economists traditionally place major emphasis on the efficient allo-
cation of resources, and much of the public interest debate is also so
phrased. This is particularly, but not exclusively, the case when deal-
ing with the portion of the debate concerning the discount rate. In
this paper I have stressed a multidimensional objective function rather
than one involving only efficiency. Economists who disagree with this
approach are not likely to do so on the grounds that efficient use of
resources is the only sensible objective of social policy, nor on the
grounds that efficient use of resources will never conflict with other
objectives. Instead they may argue first, that any worthwhile objec-
tives can be incorporated within an efficiency framework by an appro-
priate set of measurements of benefits and costs. Thus efficiency can
embrace maximizing a utility function that may have several argu-
ments. Or they may argue, second, that objectives like income redistri-
bution not conveniently and conventionally included within the effi-
ciency framework can and should be satisfied by lump sum taxes and
transfers that do not serve to distort resource allocation.

Since either one of these arguments is, if correct, sufficient for use
in the efficiency solution, the case for efficiency seems powerful and it
has many adherents. Nevertheless, many economists, including this
one, do not find these arguments persuasive.

The first argument has already been discussed at some length and
constitutes a highly important question of research strategy: if there
is a multi-dimensional objective structure, can it effectively be com-
pressed into a single dimension by assignment of a measure of bene-
fits? My view is that while it is possible so to compress it, it is not
desirable to do so because it leads to submerging real issues behind a
facade of faulty measurements. Bias can run either way: by over-
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valuing intangibles (see for example the characteristically shoddy
imputation of secondary benefits), or by neglecting as benefits those
differences in the vector of public and private goods that are not
readily measured. There is, of course, no inherently correct answer to
the question of what is the best form of response to difficulties in accu-
rate measurement. I would rather measure only what I have confidence
in measuring with some accuracy and leave "incommensurables" to be
decided by explicit choice. It may be easy to choose between defense
and education at a given time even though it is hard to express a price
that equilibrates them.2 7 If one does not use a uniform system of
valuations (and I am arguing that one need not) there is a danger
that one will make some inconsistent decisions. But if one uses badly
biased data there is a danger of making consistent but faulty decisions.
As has been said in another connection, it may be better to be vaguely
right than precisely wrong.

The second defense of efficiency fails to prove compelling if one
believes that approximate lump sum transfers cannot be made, that
they cannot be made without high transaction costs, or that they will
not be made. These are factual questions but I have no real doubt
about the facts. It might for example be possible to achieve indirectly
for under-privileged urban residents what direct public action is today
providing via urban redevelopment, and other poverty programs. But
it is unlikely that in a political context the same results would have
been achieved. The current effort to replace a myriad of welfare pro-
grams by a negative income tax provides a contemporary test of how
easy or difficult it will prove to achieve by taxes or transfers what
might otherwise be provided by direct public action. Whether for
good or for ill it is frequently easier to do things one way than an-
other. To limit the public policymaker to allocationally neutral tools
constrains him, and thus changes the nature of the results he achieves.
Whether the change is (as I believe) large or whether it is small is a
factual matter on which one day we may have facts.

Obviously the question "What is the public interest?" has no simple
answer. Indeed, asking the question invites the sort of smile reserved
for small children and benign idiots. Let me end this discussion by
some wholly personal assertions. There is a role for measurement, a role
for analysis and some need for explicit decisionmaking. We do our
decisionmakers a disservice if we blur the roles. One such blurring
occurs if we submerge real decisionmaking among competing objec-
tives into a mere measurement problem by giving the advice: "assign
benefits and costs and then pick the optimal set of projects." This
provides too little help. One of the economist's most potent functions is
honestly to identify what can be accurately measured and compared
and what (on the other hand) involves such heroics of assumption
that actual measurements are but concealed preferences. The advantage
of articulating real choices over assigning measures that appear to
obviate them is to make the decision explicit and subject to review.
But having identified the scope for explicit choice does not mean
public administrators have unconstrained choice. Within particular

n Obviously once the dividing line between them is set, an implicit (shadow) price exists.
But the price may be very different a few years hence. In any case I am arguing that it
may be easier to make the decision (and thus imply the price) than in some objective
sense to assign the price and thus determine the decision. Only at a purely formal level are
these equivalent.



43

dimensions, departures from the efficient solution ought to be identified
and justified.

Clearly all sorts of decisions do get made and not all of them are
sensible. My conception of the analyst's role is to force an articulation
of the proximate objectives served and of the conflicts between such
objectives. I should be willing to regard open decisions so arrived at by
elected (or otherwise responsible) public officials as a reasonable
approximation to the collective values that we call the public interest.
I think at present that we conceal so many issues and conflicts, both
among objectives and among alternative means, that we increase the
discretion of the policymaker beyond that necessary or desirable.
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THE ORGANIZATION OF ECONOMIC ACTIVITY: ISSUES
PERTINENT TO THE CHOICE OF MARKET VERSUS
NONMARKET ALLOCATION

BY KENNETH J. ARRow

Kenneth J. Arrow is Professor of Economics at Harvard Univer-
sity and is associated with the Project on Efficiency of Decisionmaking
in Economic Systems at that institution.

Before beginning a discussion of the role of economic analysis in
Government expenditure policy one must determine that set of activities
in which the public sector should properly be engaged. While the price
system of the private sector is an efficient resource allocating mechanism
under many conditions, it fails to function appropriately when certain
conditions prevail. In this paper, Professor Arrow presents the condi-
tions under which the private competitive market system will lead to an
efficient allocation of resources and deals with those conditions in which
nonmarket allocating mechanisms appear superior to the price system.
The concepts of public goods, externalities, increasing returns, and trans-
action costs are presented as pertinent to the market versus nonmarket
allocation debate. A variety of social institutions such as bargaining, the
political process, and prevailing social customs are discussed as non-
market alternatives to the price system.

Introduction
The concept of public goods has been developed through a process

of successive refinement over a long period of time. Yet surprisingly
enough there does not seem to exist anywhere in the literature a clear
general definition of this concept or the more general one of "exter-
nality." The accounts given are usually either very general and dis-
cursive, difficult of interpretation in specific contexts, or else they are
rigorous accounts of very special situations. What exactly is the re-
lation between externalities and such concepts as "appropriability"
or "exclusion" ?*

Also, there is considerable ambiguity in the purpose of the analysis of
externalities. The best developed part of the theory relates to only
a single question: the statement of a set of conditions, as weak as pos-
sible, which insure that a competitive equilibrium exists and is Pareto
efficient.' Then the denial of any of these hypotheses is presumably a
sufficient condition for considering resort to non-market channels of
resource allocation-usually thought of as Government expenditures,
taxes, and subsidies.

At a second level the analysis of externalities should lead to criteria
for nonmarket allocation. We are tempted to set forth these criteria
in terms analogous to the profit-and-loss statements of private busi-
ness; in this form, we are led to benefit-cost analysis. There are, more-

' A competitive equilibrium is defined below. An allocation of resources through the
workings of the economic system is said to be Pareto efficient if there is no other
allocation which would make every individual In the economy better off.

*Further discussion of this issue is found in the paper by Steiner in this volume.

(47)
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over, two possible aims for benefit-cost analysis; one, more ambitious
but theoretically simpler, is specification of the nonmarket actions
which will restore Pareto efficiency; the second involves the recognition
that the instruments available to the Government or other nonmarket
forces are scarce resources for one reason or another, so that all that
can be achieved is a "second-best."

Other concepts that seem to cluster closely to the concept of public
goods are those of "increasing returns" and "market failure." These
are related to Pareto inefficiency on the one hand and to the existence
and optimality of competitive equilibrium on the other; sometimes
the discussions in the literature do not adequately distinguish these two
aspects. I contend that market failure is a more general category than
externality; and both differ from increasing returns in a basic sense,
since market failures in general and externalities in particular are rela-
tive to the mode of economic organization, while increasing returns
are essentially a technological phenomenon.

Current writing has helped bring out the point that market failure
is not absolute; it is better to consider a broader category, that of trans-
action costs, which in general impede and in particular cases com-
pletely block the formation of markets. It is usually though not al-
ways emphasized that transaction costs are costs of running the eco-
nomic system. An incentive for vertical integration is replacement of
the costs of buying and selling on the market by the costs of intrafirm
transfers; the existence of vertical integration may suggest that the
costs of operating competitive markets are not zero, as is usually as-
sumed in our theoretical analysis.

Monetary theory, unlike value theory, is heavily dependent on the
assumption of positive transaction costs; the recurrent complaint about
the difficulty of integrating these two branches of theory is certainly
governed by the contradictory assumptions made about transaction
costs. The creation of money is in many respects an example of a pub-
lic good.

The identification of transaction costs in different contexts and under
different systems of resource allocation should be a major item on the
research agenda of the theory of public goods and indeed of the theory
of resource allocation in general. Only the most rudimentary sugges-
tions are made here. The "exclusion principle" is a limiting case of
one kind of transaction cost, but another type, the costliness of the
information needed to enter and participate in any market, has been
little remarked. Information is closely related on the one hand to com-
munication and on the other to uncertainty.

Given the existence of Pareto inefficiency in a free market equilib-
rium, there is a pressure in the market to overcome it by some sort
of departure from the free market; i.e., some form of collective
action. This need not be undertaken by the Government. I suggest
that in fact there is a wide variety of social institutions, in par-
ticular generally accepted social norms of behavior, which serve in
some means as compensation for failure or limitation of the market,
though each in turn involves transaction costs of its own. The ques-
tion also arises how the behavior of individual economic agents in a
social institution (especially in voting) is related to their behavior on
the market. A good deal of theoretical literature has arisen in recent
years which seeks to describe political behavior as analogous to
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economic, and we may hope for a general theory of socioeconomic
equilibrium. But it must always be kept in mind that the contexts of
choice are radically different, particularly when the hypotheses of
perfectly costless action and information are relaxed. It is not acci-
dental that economic analysis has been successful only in certain
limited areas.

COMPETITIVE EQUILIBRIUM AND PARETO EFFCiENCY

A quick review of the familiar theorems on the role of perfectly
competitive equilibrium in the efficient allocation of resources will be
useful. Perfectly competitive equilibrium has its usual meaning:
households, possessed of initial resources, including possibly claims to
the profits of firms, choose consumption bundles to maximize utility at
a given set of prices; firms choose production bundles so as to maxi-
mize profits at the same set of prices; the chosen production and con-
sumption bundles must be consistent with each other in the sense that
aggregate production plus initial resources must equal aggregate con-
sumption. The key points in the definition are the parametric role 2 of
the prices for each individual and the identity of prices for all indivi-
duals. Implicit are the assumptions that all prices can be known by all
individuals and that the act of charging prices is not itself a consumer
of resources.

A number of additional assumptions are made at different points in
the theory of equilibrium, but most are clearly factually valid in the
usual contexts and need not be mentioned. The two hypotheses fre-
quently not valid are (C), the convexity of household indifference
maps and firm production possibility sets,3 and (M), the universality
of markets. While the exact meaning of the last assumption will be ex-
plored later at some length, for the present purposes we mean that the
consumption bundle which determines the utility of an individual is
the same as that which he purchases at given prices subject to his bud-
get constraint, and that the set of production bundles among which a
firm chooses is a given range independent of decisions made by other
agents in the economy.

The relations between Pareto efficiency and competitive equilibrium
are set forth in the following two theorems:

1. If (M) holds, a competitive equilibrium is Pareto-effioient. This
theorem is true even if (C) does not hold.

2. If (C) and (M) hold, then any Pareto-egcient allocation can be
achieved as a competitive eguilibriusm by a suitable reallocation of ini-
tial resources.

When the assumptions of proposition 2 are valid, then the case for
the competitive price system is strongest. Any complaints about its op-
eration can be reduced to complaints about the distribution of income,
which should then be rectified by lump-sum transfers. Of course, as
Pareto already emphasized, the proposition provides no basis for ac-

2By "parametric role" Is meant that each household and firm takes the market prices
as given, not alterable by Its consumption or production decisions.

For households, "convexity" means that If we consider two different bundles of
consumption, a third bundle defined by averaging the first two commodity by commodIt'
is not inferior In the household's preferences to both of the first two. For a firm, "convexity'
means that If we consider two different specifications of inputs and outputs, either of
which Is possible to the firm (in that the Inputs suffice to produce the outputs), then a
third specification defined by averaging the Inputs and outputs of the first two Is also
possible for the firm to carry out.
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cepting the results of the market in the absence of accepted levels of
income equality.

The central role of competitive equilibrium both as a normative
guide and as at least partially descriptive of the real world raises an
analytically difficult question: does a competitive equilibrium neces-
sarily exist?

3. If (C) holds, then there exists a competitive equilibrium. This
theorem is true even if (M) does not hold.

If both (C) and (M) hold, we have a fairly complete and simple
picture of the achievement of desirable goals, subject always to the
major qualification of the achievement of a desirable income distribu-
tion. The price system itself determines the income distribution only
in the sense of preserving the status quo. Even if costless lump-sum
transfers are possible, there is needed a collective mechanism reallo-
cating income if the status quo is not regarded as satisfactory.

Of course (C) is not a necessary condition for the existence of a
competitive equilibrium, only a sufficient one. From proposition 1, it
is possible to have an equilibrium and therefore efficient allocation
without convexity (when (M) holds). However, in view of the cen-
tral role of (C) in these theorems, the implications of relaxing this
hypothesis have been examined intensively in recent years by Farrell
(1959), Rothenberg (1960), Aumann (1966), and Starr (1969). Their
conclusions may be summarized as follows: Let (C') be the weakened
convexity assumption that there are no indivisibilities large relative
to the economy.

4. Propositions 2 and 3 remain approximately true if (C) is re-
placed by (C').

Thus, the only nonconvexities that are important for the present
purposes are increasing returns over a range large relative to the
economy. In those circumstances, a competitive equilibrium cannot
exist.

The price system, for all its virtues, is only one conceivable form
of arranging trade, even in a system of private property. Bargaining
can assume extremely general forms. Under the assumptions (C') and
(M), we are assured that not everyone can be made better off by a
bargain not derived from the price system; but the question arises
whether some members of the economy will not find it in their inter-
est and within their power to depart from the perfectly competitive
price system. For example, both Knight (1921, pp. 190-194) and
Samuelson (1967, p. 120) have noted that it would pay all the firms
in a given industrv to form a monopoly. But in fact it can be argued
that unrestricted bargaining can only settle down to a resource alloca-
tion which could also be achieved as a perfectly competitive equi-
librium, at least if the bargaining itself is costless and each agent is
small compared to the entire economy. This line of argument origi-
nated with Edgeworth (1881. pp. 20-43) and has been deveeloped re-
cently by Shubik (1959), Debren and Scarf (1963), and Aumanil
(1964).

More precisely, it is easy to show:
5. If (M) holds and a competitive equilibrium prevails. then no set

of economic agents will find any resource a77ocation wvhich they can
accomplish by themse7ve~s (without trade with the other agents) which
they will all prefer to that prevailing under the equilibrium.
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Proposition ,5 holds for any number of agents. A deeper proposition
is the following converse:

6. If (C') and (M) hold, and if the resources of any economic agent
are small compared with the total of the economy, then, given any allo-
cation not approximately achievable as a competitive equilibrium, there
will be some set of agents and some resource allocation they can achieve
without any trade with others which each one will prefer to the given
allocation.

These two propositions, taken together, strongly suggest that when
all the relevant hypotheses hold, (a) a competitive equilibrium, if
achieved, will not be upset by bargaining even if permitted, and (b)
for any bargain not achievable by a competitive equilibrium there is a
set of agents who would benefit by change to another bargain which
they have the full power to enforce.

The argument that a set of firms can form a monopoly overlooks the
possibility that the consumers can also form a coalition, threaten not
to buy, and seek mutually advantageous deals with a subset of the
firms; such deals are possible since the monopoly allocation violates
some marginal equivalences.

In real life, monopolizing cartels are possible for a reason not so far
introduced into the analysis: bargaining costs between producers and
consumers are high, those among producers low-a point made most
emphatically by Adam Smith (1937, p. 128) ; "People of the same trade
seldom meet together, even for merriment or diversion, but the conver-
sation ends in a conspiracy against the public, or in some contrivance
to raise prices." It is not the presence of bargaining costs per se but
their bias that is relevant. If all bargaining costs are high, but competi-
tive pricing and the markets are cheap, then we expect the perfectly
competitive equilibrium to obtain, yielding an allocation identical with
that under costless bargaining. But if bargaining costs are biased, then
some bargains other than the competitive equilibrium can be arrived at
which will not be upset by still other bargains if the latter but not the
former are costly.

Finally, in this review of the elements of competitive equilibrium
theory, let me repeat the obvious and well-known fact that in a world
where time is relevant, the commodities which enter into the equilib-
rium system include those with future dates. In fact, the bulk of mean-
ingful future transactions cannot be carried out on any existing present
market, so that assumption (M), the universality of markets, is not
valid.

IMPERFEcrLy CoMPETiEIn EQULIBRIUM

There is no accepted and well-worked out theory corresponding to
the title of this section. From the previous section it is clear that such
a theory is forcibly needed in the presence of increasing returns on a
scale large relative to the economy (hereafter, the phrase "increasing
returns" will always be understood to include the prepositional phrasi.
just employed), and is superfluous in its absence.

There are two approaches to a theory of general equilibrium in
an imperfectly competitive environment; most writers who touch on
public policy questions implicitly accept one or the other of these
prototheories without always recognizing that they have made a
choice. One assumes all transactions are made according to the price
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system, i.e., the same price is charged for all units of the same com-
modity; this is the monopolistic competition approach. The alterna-
tive approach assumes unrestricted bargaining; this is the game
theory approach. The first might be deemed appropriate if the costs
of bargaining are high relative to the costs of ordinary pricing, while
the second assumes costless bargaining.4

It cannot be too strongly emphasized that neither approach is, at
the present stage, a fully developed theory, and it is misleading to
state any implications about the working of these systems. Chamber-
lain's (1933), purpose was certainly the incorporation of monopoly
into a general equilibrium system, together with a view that the com-
modity space should be viewed as infinite-dimensional, with the pos-
sibility of arbitrarily close substitutes in consumption; Triffin (1941)
emphasized this aspect, but the only completely worked-out model of
general monopolistic equilibrium is that of Negishi, (1960-61), and
he made the problem manageable by regarding the demand functions
facing the monopolists as those preceived by them, with only loose
relations to reality. Such a theory would have little in the way of
deducible implications (unless there were a supplementary psycho-
logical theory to explain the perceptions of demand functions) and
certainly no clear welfare implications.

Of course, whatever a monopolistic competitive equilibrium means,
it must imply inefficiency in the Pareto sense if there are substantial
increasing returns. For a firm can always make zero profits by not
existing; hence, if it operates, price must at least equal average cost
which is greater than marginal cost. Kaldor (1935) and Demsetz
(1964), however, have argued that in the "large numbers" case, the
welfare loss may be supposed very small. I would conjecture that this
conclusion is true, but it is not rigorously established, and indeed
the model has never been formulated in adequate detail to discuss
it properly.'

With unrestricted bargaining it is usual to conclude that the equi-
librium, whatever it may be, must be Pareto-efficient for, by definition,
it is in the interest of all economic agents to switch from a Pareto-
inefficient allocation to a suitably chosen Pareto-efficient one. This
argument seems plausible, but is not easy to evaluate in the absence of
a generally accepted concept of solution for game theory. Edgeworth
(1881) held the outcome of bargaining to be indeterminate within
limits, and von Neumann and Morgenstern (1944) have generalized
this conclusion. But when there is indeterminacy, there is no natural
or compelling point on the Pareto frontier at which to arrive. It is
certainly a matter of common observation, perhaps most especially in
the field of international relations, that mutually advantageous agree-
ments are not arrived at because each party is seeking to engross as
much as possible of the common gain for itself. In economic affairs

4 Within the framework of each prototheory, attempts have been made to modify it
in the direction of the other. Thus, price discrimination Is a modification of the price
system In the pure theory of monopoly, though I am aware of no attempt to study
price discrimination in a competitive or otherwise general equilibrium context. Some
game theorists (Luce (1954, 1955 a, b), Aumann and Maschler (1964)) have attempted to
Introduce bargaining costs in some way by simply limiting the range of possilbe coalitions
capable of making bargains.5 .Suppose that the degree of increasing returns is sufficient to prevent there being more
than one producer of a given commodity narrowly defined, but not to prevent production
of a close substitute. Is this degree of returns sufficiently substantial to upset the achieve-
ment of an approximately perfect competitive equilibrium, as discussed In the last section?
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a frequently cited illustration is the assembly of land parcels for large
industrial or residential enterprises whose value (net of complemen-
tary costs) exceeds the total value of the land in its present uses. Then
each owner of a small parcel whose acquisition is essential to the
execution of the enterprise can demand the entire net benefit. An
agreement may never be reached or may be long delayed; at positive
discount rates even the latter outcome is not Pareto-efficient. It is to
avoid such losses that the coercive powers of the state are invoked
by condemnation proceedings.

There is, however, another tradition within game theory which
argues for the determinacy of the outcome of bargaining. Zeuthen
(1930, ch. IV) had early propounded one such solution. After von
Neumann and Morgenstern, Nash (1950, 1953) offered a solution,
which Harsanyi (1956) later showed to be identical with that of
Zeuthen. Nash's analysis of bargaining has been extended by Harsanyi
(1959, 1963, 1966); variant but related approaches have been studied
by Shapley (1953) and Selten (1964). The analysis has proceeded at
a very general level, and its specific application to resource allocation
has yet to be spelled out. In the simplest situation, bargaining between
two individuals who can cooperate but cannot injure each other except
by withholding cooperation and who can freely transfer benefits be-
tween them, the conclusion of the theories is the achievement of a
joint optimum followed by equal splitting of the benefits of coopera-
tion net of the amounts each bargainer could obtain without coopera-
tion. Thus, in a land assembly, if the participation of all parcels is
essential, each owner receives the value of his parcel in its present (or
best alternative) use plus an equal share of the net benefits of the
project. Without further analytic and empirical work it is not easy
to judge the acceptability of this conclusion.

An elementary example may bring out the ambiguities of allocation
with unrestricted bargaining. Since the perfectly competitive equilib-
rium theory is satisfactory (in the absence of marketing failures
and costs) when increasing returns on a substantial scale are absent,
the problem of imperfectly competitive equilibrium arises only when
substantial increasing returns are present. In effect, then, there are
small numbers of effective participants. Suppose there are only three
agents. Production is assumed to take place in coalitions; the output
of each coalition depends only on the number of members in it. If
the average output of the members of a coalition does not increase
with the number of members, then the equilibrium outcome is the
perfectly competitive one, where each agent produces by himself and
consumes his own product. If the average output of a coalition in-
creases with the number of members, then clearly production will
take place in the three-member coalition; but the allocation is not
determined by the threats of individuals to leave the coalition and
go on their own, nor by threats of pairs to form coalitions (for any
one member can claim more than one-third of the total output and still
leave the other two more than they could produce without him). But
perhaps the most interesting case is that where the average output
is higher for two individuals than for either one or three; i.e., increas-
ing returns followed by diminishing returns. For definiteness, sup-
pose that one agent can produce one unit, two agents can produce
four units, and all three agents together can produce five units.
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Clearly, Pareto efficiency requires the joint productive activity of all
three. Since each pair can receive four units by leaving the third
agent out, it would appear that each pair must receive at least four
units. But this implies that the total allocated to keep the three-man
coalition together must be at least six, more than is available for
distributions

(Theories of the Nash-Harsanyi type arrive at solutions in cases
like this by assuming that the economic agents foresee these possible
instabilities and recognize that any attempt by any pair to break away
from the total coalition can itself be overturned. If each is rational
and assumes the others are equally rational, then they recognize, in the
completely symmetric situation of the example, that only a symmetric
allocation is possible.)

The point of this lengthy discussion of possible game theory con-
cepts of equilibrium is to suggest caution in accepting the proposition
that bargaining costs alone prevent the achievement of Pareto effi-
ciency in the presence of increasing returns, as Buchanan and Tullock
(1962, p. 88) and Demsetz (1968, p. 61) assert.

RISK AND INFORMATION*

The possible types of equilibria discussed in the previous two sec-
tions are not, in principle, altered in nature by the presence of risk. If
an economic agent is uncertain as to which of several different states
of the world will obtain, he can make contracts contingent on the oc-
currence of possible states. The real-world counterparts of these theo-
retical contingent contracts include insurance policies and common
stocks. With these markets for contingent contracts, a competitive
equilibrium will arise under the same general hypotheses as in the
absence of uncertainty. It is not even necessary that the economic
agents agree on the probability distribution for the unknown state of
the world; each may have his own subjective probabilities. Further,
the resulting allocation is Pareto-efficient if the utility of each indi-
vidual is identified as his expected utility according to his own sub-
jective probability distribution.

But, as Radner (1968) has pointed out, there is more to the story.
Whenever we have uncertainty we have the possibility of informa-
tion and, of course, also the possibility of its absence. No contingent
contract can be made if, at the time of execution, either of the con-
tracting parties does not know whether the specified contingency has
occurred or not. This principle eliminates a much larger number of
opportunities for mutually favorable exchanges than might perhaps
be supposed at first glance. A simple case is that known in insurance
literature as "adverse selection." Suppose, for example, there are two
types of individuals, A and B, with different life expectancies, but
the insurance company has no way to distinguish the two; it cannot
in fact identify the present state of the world in all its relevant as-
pects. The optimal allocation of resources under uncertainty would
require separate insurance policies for the two types, but these are
clearly impossible. Suppose further that each individual knows which

e The general principle illustrated by this example has been briefly alluded to by
Shapley and Shubik (1967, footnote 5, p. 98).

* Further discussion of this issue is found in the papers by Zeckhauser and
Davis & Kamien in this volume.
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type he belongs to. The company might charge a rate based on the
probability of death in the two types together, but the insurance
buyers in the two types will respond differently; those in the type with
the more favorable experience, say A, will buy less insurance than
those in type B, other things (income and risk aversion) being equal.
The insurance company's experience will be less favorable than it
intended, and it will have to raise its rates. An equilibrium rate will
be reached which is, in genera], between those corresponding to types
A and B separately but closer to the latter. Such an insurance arrange-
ment is, of course, not Pareto-efficient. It is not a priori obvious in gen-
eral that this free market arrangement is superior to compulsory in-
surance even though the latter is also not Pareto-efficient because it
typically disregards individual differences in risk aversion.

As the above example shows, the critical impact of information on
the optimal allocation of risk bearing is not merely its presence or
absence but its inequality among economic agents. If neither side
knew -which type the insured belonged to, then the final allocation
would be Pareto-efficient if it were considered that the two types were
indistinguishable; but in the above example the market allocation is
Pareto-efficient neither with the types regarded as indistinguishable
nor with them regarded as distinguishable.

There is one particular case of the effect of differential information
on the workings of the market economy (or indeed any complex econ-
omy) which is so important as to deserve special comment: one agent
can observe the joint effects of the unknown state of the world and
of decisions by another economic agent, but not the state or the deci-
sion separately. This case is known in the insurance literature as
"moral hazard," but because the insurance examples are only a small
fraction of all the illustrations of this case and because, as Pauly
(1968) has argued, the adjective "moral" is not always appropriate,
the case will be referred to here as the "confounding of risks and
decisions." An insurance company may easily observe that a fire has
occurred but cannot, without special investigation, know whether
the fire was due to causes exogenous to the insured or to decisions of
his (arson, or at least carelessness). In general, any system which,
in effect, insures against adverse final outcomes automatically reduces
the incentives to good decisionmaking.

In these circumstances there are two extreme possibilities (with all
intermediate possibilities being present): full protection against un-
certainty of final outcome (e.g., cost-plus contracts for production or
research) or absence of protection against uncertainty of final outcome
(the one-person firm; the admiral shot for cowardice "pour encour-
ager les autres"). Both policies produce inefficiency, though for dif-
ferent reasons. In the first, the incentive to good decisionmaking is
dulled for obvious reasons; in the second, the functions of control and
risk bearing must be united, whereas specialization in these functions
may be more efficient for the workings of the system.

The relations between principals and agents (e.g., patients and phy-
sicians, owners and managers) further illustrate the confounding of
risks and decisions. In the professions in particular they also illustrate
the point to be emphasized later: that ethical standards may to a cer-
tain extent overcome the possible Pareto inefficiencies.
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So far we have taken the information structure as given. But the
fact that particular information structures give rise to Pareto inef-
ficiency means that there is an economic value in transmitting informa-
tion from one agent to another, as well as in the creation of new in-
formation. J. Marschak (1968), Hirshleifer (unpublished), and others
have begun the study of the economics of information, but the whole
subject is in its infancy. Only a few remarks relevant to our present
purpose will be made here.

(1) As both communications engineering and psychology suggest,
the transmission of information is not costless. Any professor who has
tried to transmit some will be painfully aware of the resources he has
expended and, perhaps more poignantly, of the difficulties students
have in understanding. The physical costs of transmission may be low,
though probably not negligible, as any book buyer knows; but the
"coding" of the information for transmission and the limited channel
capacity of the recipients are major costs.

(2) The costs of transmitting information vary with both the type
of information transmitted and the recipient and sender. The first
point implies a preference for inexpensive information, a point stressed
in oligopolistic contexts by Kaysen (1949, pp. 294-295) and in other
bargaining contexts by Schelling (1957). The second point is relevant
to the value of education and to difficulties of transmission across cul-
tural boundaries (so that production functions can differ so much
across countries).

(3) Because the costs of transmission are nonnegligible, even situa-
tions which are basically certain become uncertain for the individual;
the typical economic agent simply cannot acquire in a meaningful
sense the knowledge of all possible prices, even where they are each
somewhere available. Markets are thus costly to use, and therefore
the multiplication of markets, as for contingent claims as suggested
above, becomes inhibited.

EXTERNALITIES ILLUSTRATED*

After this long excursus into the present state of the theory of equi-
librium and optimality it is time to discuss some of the standard con-
cepts of externality, market failure, and public goods generally. The
clarification of these concepts is a long historical process, not yet con-
cluded, in which the classic contributions of Knight (1924), Young
(1913 pp. 676-684), and Robertson (1924) have in more recent times
been enriched by those of Meade (1952), Scitovsky (1954), Coase
(1960), Buchanan and Stubblebine (1962), and Demsetz (1966). The
concept of externality and the extent to which it causes nonoptimal
market behavior will be discussed here in terms of a simple model.

Consider a pure exchange economy. Let xk be the amount of the kVh
commodity consumed by the i'h individual (i=l, ... , n; k=l, .

(m) and x, be the amount of the PIh commodity available. Suppose in
general that the utility of the i'h individual is a function of the con-
sumption of all individuals (not all types of consumption for all
individuals need actually enter into any given individual's utility

*Further discussion of this issue is found in the papers by Davis & Kamien, and
Kneese & d'Arge in this volume.
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function); the utility of the ith individual is Ui(x,,, X., J). We
have the obvious constraints:

(1) E~_O

Introduce the following definitions:

(2) x1f= Xfk-

With this notation a Pareto-efficient allocation is a vector maximum
of the utility functions U (xi 11, . . ., xim,,), subject to the constraints
(1) and (2). Because of the notation used, the variables appearing in
the utility function relating to the j"h individual are proper to him
alone an appear in no one else's utility function. If we understand
now that there are n2m commodities, indexed by the triple subscript
jik, then the Pareto-efficiency problem has a thoroughly classical form.
There are n2m prices, Pjik, attached to the constraints (2), plus m
prices, qk, corresponding to constraints (1). Following the maximiza-
tion procedure formally, we see, much as in Samue son [19541, that
Pareto efficiency is characterized by the conditions:

(3) )1i(builabf=Pi.k1

and

(4) ZPJfk=qk,

where x, is the reciprocal of the marginal utility of income for indi-
vidual j. (These statements ignore corner conditions, which can easily
be supplied.)

Condition (4) can be given the following economic interpretation:
Imagine each individual i to be a producer with m production proc-
esses, indexed by the pair (i,k). Process (i,k). has one input, namely
commodity k, and n outputs, indexed by the triple (j,i,k). In other
words, what we ordinarily call individual i's consumption is regarded
as the production of joint outputs, one for each individual whose
utility is affected by individual i's consumption.

The point of this exercise is to show that by suitable and indeed
not unnatural reinterpretation of the commodity space, externalities
can be regarded as ordinary commodities, and all the formal theory of
competitive equilibrium is valid, including its optimality.

It is not the mere fact that one man's consumption enters into an-
other man's utility that causes the failure of the market to achieve
efficiency. There are two relevant factors which cannot be discovered
by inspection of the utility structures of the individual. One, much ex-
plored in the literature, is the appropriability of the commodities
which represent the external repercussions; the other, less stressed, is
the fact that markets for externalities usually involve small numbers
of buyers and sellers.

The first point, Musgrave's "exclusion principle," (1959, p. 86) is
so well known as to need little elaboration. Pricing demands the possi-
bility of excluding nonbuyers from the use of the product, and this
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exclusion may be technically impossible or may require the use of con-
siderable resources. Pollution is the key example; the supply of clean
air or water to each individual would have to be treated as a separate
commodity, and it would have to be possible in principle to supply to
one and not the other (though the final equilibrium would involve
equal supply to all). But this is technically impossible.

The second point comes out clearly in our case. Each commodity
(jik) has precisely one buyer and one seller. Even if a competitive
equilibrium could be defined, there would be no force driving the sys-
tem to it; we are in the realm of imperfectly competitive equilibrium.

In my view, the standard lighthouse example is best analyzed as
a problem of small numbers rather than of the difficulty of exclusion,
though both elements are present. To simplify matters, I will abstract
from uncertainty so that the lighthouse keeper knows exactly when
each ship will need its services, and also abstract from indivisibility
(since the light is either on or off). Assume further that only one ship
will be within range of the lighthouse at any moment. Then exclusion
is perfectly possible; the lighthouse need only shut off its light when
a nonpaying ship is coming into range. But there would be only one
buyer and one seller and no competitive forces to drive the two into
a competitive equilibrium. If in addition the costs of bargaining are
hi h, then it may be most efficient to offer the service free.

If, as is typical, markets for the externalities do not exist, then the
allocation from the point of view of the "buyer" is determined by a
rationing process. We can determine a shadow price for the buyer;
this will differ from the price, zero, received by the seller. Hence, for-
mally, the failure of markets for externalities to exist can also be
described as a difference of prices between buyer and seller.

In the example analyzed, the externalities related to particular
named individuals; individual i's utility function depended on what a
particular individual, j, possessed. The case where it is only the total
amount of some commodity (e.g., handsome houses) in other people's
hands that matters is a special case, which yields rather simpler re-
sults. In this case, aUJ/jxk is independent of i for i dj, and hence, by
(3), pjtk is independent of i for i5xj. Let,

pifk=pik, Pjik=Pjk for iFij.

Then (4) becomes,

Pik+ E pik=qk,
jFi

or,

(Pikt Oik) + ZPjk=qk,
j

from which it follows that the difference, Pik-Yik, is independent of i.
There are two kinds of shadow prices, a price Pik, the price that indi-
vidual i is willing to pay for an increase in the stock of commodity k in
any other individual's hands, and the premium, Pfk-pfk, he is willing
to pay to have the commodity in his possession rather than someone
else's. At the optimum, this premium for private possession must be
the same for all individuals.
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Other types of externalities are associated with several commodities
simultaneously and do not involve named individuals, as in the case
of neighborhood effects, where an individual's utility depends both on
others' behavior (e.g., esthetic, criminal) and on their location.

There is one deep problem in the intepretation of externalities
which can only be signaled here. What aspects of others' behavior do
we consider as affecting a utility function? If we take a hard-boiled
revealed preference attitude, then if an individual expands resources
in supporting legislation regulating another's behavior, it must be
assumed that that behavior affects his utility. Yet in the cases that
students of criminal law call "crimes without victims," such as homo-
sexuality or drug-taking, there is no direct relation between the
parties. Do we have to extend the concept of externality to all matters
that an individual cares about? Or, in the spirit of John Stuart Mill,
is there a second-order value judgement which excludes some of these
preferences from the formation of social policy as being illegitimate
infringements of individual freedom?

MARKET FAILURE

The problem of externalities is thus a special case of a more general
phenomenon. the failure of markets to exist. Not all examples of
market failure can fruitfully be described as externalities. Two very
important examples have already been alluded to; markets for many
forms of risk-bearing and for most future transactions do not exist
and their absence is surely suggestive of inefficiency.

Previous discussion has suggested two possible causes for market
failure: (1) inability to exclude; (2) lack of necessary information to
permit market transactions to be concluded.

The failure of futures markets cannot be directly explained in
these terms. Exclusion is no more a problem in the future than in the
present. Any contract to be executed in the future is necessarily con-
tingent on some events (for example, that the two agents are still
both in business), but there must be many cases where no informa-
tional difficulty is presented. The absence of futures markets may be
ascribed to a third possibility: (3) supply and demand are equated
at zero; the highest price at which anyone would buy is below the
lowest price at which anyone would sell.

This third case of market failure, unlike the first two, is by itself
in no way presumptive of inefficiency. However, it may usually be
assumed that its occurrence is the result of failures of the first two
types on complementary markets. Specifically, the demand for future
steel may be low because of uncertainties of all types; sales and tech-
nological uncertainty for the buyer's firm, prices and existence of com-
peting goods, and the quality specification of the steel. If, however,
adequate markets for risk-bearing existed, the uncertainties could be
removed, and the demand for future steel would rise.

TRANSACTION COSTS*

Market failure has been presented as absolute, but in fact the situa-
tion is more complex than this. A more general formulation is that

* Further discussion of this issue is found in the paper by Demsetz in this
volume.
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of transaction costs, which are attached to any market and indeed
to any mode of resource allocation. Market failure is the particular
case where transaction costs are so high that the existence of the
market is no longer worthwhile. The distinction between transaction
costs and production costs is that the former can be varied by a change
in the mode of resource allocation, while the latter depend only on the
technology and tastes, and would be the same in all economic systems.

The discussions in the preceding sections suggest two sources of
transaction costs. (1) exclusion costs; (2) costs of communication and
information, including both the supplying and the learning of the
terms on which transactions can be carried out. An additional source
is (3) the costs of disequilibrium; in any complex system, the market
or authoritative allocation, even under perfect information, it takes
time to compute the optimal allocation, and either transactions take
place which are inconsistent with the final equilibrium or they are de-
layed until the computation are completed (see T. Marchak, 1959).

These costs vary from system to system; thus, one of the advantages
of a price system over either bargaining or some form of authoritative
allocation is usually stated to be the economy in costs of information
and communication. But the costs of transmitting and especially of
receiving a large number of price signals may be high; thus, there is a
tendency not to differentiate prices as much as would be desirable from
the efficiency viewpoint; for example, the same price is charged for
peak and offpeak usage of transportation or electricity.

In a price system, transaction costs drive a wedge between buyer's
and seller's prices and thereby give rise to welfare losses as in the
usual analysis. Removal of these welfare losses by changing to another
system (for example, governmental allocation on benefit-cost criteria)
must be weighed against any possible increase in transaction costs (for
example, the need for elaborate and perhaps impossible studies to
determine demand functions without the benefit of observing a
market) .

The welfare implications of transaction costs would exist even if
they were proportional to the size of the transaction, but in fact they
typically exhibit increasing returns. The cost of acquiring a piece of
information, for example, a price, is independent of the scale of use
to which it will be put.

CoLETVEcnv ACTION: THE POLITICAL PROCESS

The State may frequently have a special role to play in resource
allocation because, by its nature, it has a monopoly of coercive power,
and coercive power can be used to economize on transaction costs. The
most important use of coercion in the economic context is the collec-
tion of taxes; others are regulatory legislation and eminent domain
proceedings.

The State is not an entity but rather a system of individual agents,
a widely extensive system in the case of a democracy. It is appealing
and fruitful to analyze its behavior in resource allocation in a manner
analogous to that of the price system. Since the same agents appear in
the two systems, it becomes equally natural to assume they have the
same motives. Hotelling (1929, pp. 54-55) and Schumpeter (1942,
ch. XXII) had sketched such politicoeconomic models, and von Neu-
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mann and Morgenstern's monumental work is certainly based on the
idea that all social phenomena are governed to essentially the same
motives as economics. The elaboration of more or less complete models
of the political process along the lines of economic theory is more re-
cent, the most prominent contributors being Black (1958), Downs
(1957), Buchanan and Tullock (1962), and Rothenberg (1965).

I confine myself here to a few critical remarks on the possibilities
of such theories. These are not intended to be negative but to suggest
problems that have to be faced and are raised by some points in the
preceding discussion.

1. If we take the allocative process to be governed by majority vot-
ing, then, as we will know, there are considerable possibilities of
paradox. The possible intransitivity of majority voting was already
pointed out by Condorcet (1785). If, instead of assuming that each
individual votes according to his preferences it is assumed that they
bargain freely before voting (vote-selling), the paradox appears in
another form, a variant of the bargaining problems already noted in
section 2. If a majority could do what it wanted, then it would be op-
timal to win with a bare majority and take everything; but any such
bargain can always be broken up by another proposed majority.

Tullock (1967) has recently argued convincingly that if the dis-
tribution of opinions on social issues is fairly uniform and if the
dimensionality of the space of social issues is much less than the num-
ber of individuals, then majority voting on a sincere basis will be
transitive. The argument is not, however applicable to income dis-
tribution, for such a policy has as many dimensions as there are in-
dividuals, so that the dimensionality of the issue space is equal to the
number of individuals.

This last observation raises an interesting question. Why, in fact,
in democratic systems has there been so little demand for income re-
distribution? The current discussion of a negative income tax is the
first serious attempt at a purely redistributive policy. Hagstr6m
(1938) presented a mathematical model predicting on the basis of a
self-interest model for voters that democracy would inevitably lead
to radical egalitarianism.

2. Political policy is not made by voters, not even in the sense that
they choose the vector of political actions which best suits them. It is
in fact made by representatives in one form or another. Political rep-
resentation is an outstanding example of the principal-agent relation.
This means that the link between individual utility functions and
social action is tenuous, though by no means completely absent. Rep-
resentatives are no more a random sample of their constituents than
physicians are of their patients.

Indeed, the question can be raised: to what extent is the voter, when
acting in that capacity, a principal or an agent? To some extent, cer-
tainly, the voter is cast in a role in which he feels some obligation to
consider the social good, not just his own. It is in fact somewhat hard
to explain otherwise why an individual votes at all in a large election,
since the probability that his vote will be decisive is so negligible.

COLLECTIVE ACTION: SOCIAL NORmIS

It is a mistake to limit collective action to State action; many other

departures from the anonymous atomism of the price system are
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observed regularly. Indeed, firms of any complexity are illustrations
of collective action, the internal allocation of their resources being
directed by authoritative and hierarchical controls.

I want, however, to conclude by calling attention to a less visible
form of social action: norms of social behavior, including ethical and
moral codes. I suggest as one possible interpretation that they are re-
actions of society to compensate for market failures. It is useful for
individuals to have some trust in each other's word. In the absence
of trust, it would become very costly to arrange for alternative sanc-
tions and guarantees, and many opportunities for mutually beneficial
cooperation would have to be foregone. Banfield (1958) has argued
that lack of trust is indeed one of the causes of economic under-
development.

It is difficult to conceive of buying trust in any direct way (though
it can happen indirectly, for example, a trusted employee will be paid
more as being more valuable) ; indeed, there seems to be some inconsist-
ency in the very concept. Nonmarket action might take the form of a
mutual agreement. But the arrangement of these agreements and es-
pecially their continued extension to new individuals entering the
social fabric can be costly. As an alternative, society may proceed by
internalization of these norms to the achievement of the desired agree-
ment on an unconscious level.

There is a whole set of customs and norms which might be similarly
interpreted as agreements to improve the efficiency of the economic
system (in the broad sense of satisfaction of individual values) by
providing commodities to which the price system is inapplicable.

These social conventions may be adaptive in their origins, but they
can become retrogressive. An agreement is costly to reach and there-
fore costly to modify; and the costs of modification may be especially
large for unconscious agreements. Thus, codes of professional ethics,
which arise out of the principal-agent relation and afford protection
to the principals, can serve also as a cloak for monopoly by the agents.
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One of the reasons why the operation of an unfettered market system
may fail to serve the public interest is the inability of markets to accom-
modate certain kinds of side effects. Another reason for market failure is

that buyers and sellers often lack the quantity and the quality of infor-
mation necessary for them to choose effectively when engaging in market

transactions. The authors of this paper deal with both the problem of
side effects or spillovers which are not accommodated in markets, and

with the problem of inadequate market information. In dealing with the

problem of inadequate information, they cite drug products as an example

of a commodity whose distribution requires collective or governmental
action as a supplement to the market place. The problems of air and

water pollution are employed to illustrate the market failure entailed by

side effects or externalities. In the case of spillovers, the authors point

out that a number of collective solutions to market failure are available.
They discuss solution by prohibition, by directive, by voluntary action,

by taxes and subsidies, by regulation, by payment, and by direct public
action.

Introduction
Awareness that an action often entails subsidiary as well as direct

consequences is commonplace. In choosing an occupation we consider
not only the direct monetary remunerations involved but also the
security, power and prestige associated with the various endeavors.
When purchasing wearing apparel we take into account its attractive-
ness as well as the protection and comfort which it affords. In the use
of drugs we should be acutely conscious of their possibly harmful
side effects as well as of their direct curative powers. When purchasing
a house we are likely to take into account in addition to the size and
age the quality of the neighborhood in which it is located, its proxim-
ity to good schools, and public transportation facilities.

In everyday parlance we refer to these secondary attributes of
products or actions as "side-effects," "fringe-benefits," or "occupa-
tional disease." Our concern with these matters is not wasted on the
advertising industry which promotes many products by stressing their
desirable side-benefits. Witness the number of advertisements that
allude to the masculinity, femininity, youthfulness, and glamour that
are to be derived from the use of this or that product. Indeed, some
products and occupations have become better known by their side
effects than by their direct benefits.

Of course, concern with secondary consequences is not confined to
the advertising industry alone. This regard for side-effects finds ex-
pression in the selection of products or occupations and the amounts
we are willing to pay or sacrifice to avoid or incur them. In other
words, many kinds of side effects are accommodated by the market sys-
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term. For example, a desire to live in a "better" neighborhood mani-
fests itself by a willingness to pay more for a house in the preferred
neighborhood than for a comparable house elsewhere. Likewise, a
strong preference for a relatively secure occupation is satisfied by a
willingness to sacrifice potentially higher monetary gains in other oc-
cupations. Businessmen find it profitable to be responsive to these de-
sires of consumers. Though the primary function of an automobile is

transportation, manufacturers provide a wide variety of models to
satisfy the secondary features desired by purchasers. Drug producers
attempt to develop new drugs that possess the same beneficial prop-
erties as existing ones while reducing undesirable side-effects. More-
over, the responsiveness of producers is spurred by the knowledge that
competitors will cater to the preferences of customers. It is for this
reason that competition among producers is thought to be desirable.
Similarly, competition among buyers assures that goods and services
will be allocated in conformity with the relative desires and abilities
of the participants to pay.

From the above argument one might be tempted to conclude that a
freely competitive economy should provide the goods and services de-
sired by consumers in such a way as to preclude the possibility that
another allocative mechanism (such as government) might be judged
to be more appropriate for given situations. Given certain conditions
and a plausible criterion, one of the major contributions of modern
economic theory is the confirmation of this conclusion. Yet, even the
most casual observation of the real world discloses that our society
often takes recourse to collective governmental action for the provision
of certain goods and services. One could allow such a casual observa-
tion to bring one to the conclusion that modern economic theory must
be either wrong or irrelevant for the real world. While there probably
is considerable sympathy for such a conclusion in some circles it is
taken here to be an obviously incorrect deduction. An alternative ex-
planation of this apparent divergence between theory and reality is
that collective decisions are necessarily bad and that governments act
in a nonsensical manner. This conclusion too is rejected here. Of course,
the rejection of this alternative does not imply that governments al-
ways make the wisest or best decisions. Instead, the view adopted here
is that the governmental decision process can be improved and that we
should do what we can to improve it. Another explanation of the ap-
parent divergence between theory and reality-and this one is accepted
here-is that the conditions or assumptions upon which the above con-
clusion about the efficiency of a market system is based are not always
satsified in reality. According to this viewpoint, there may be some
advantage in the study of particular aspects of economic theory since
such a study might produce considerable insight into the detection of
situations where market systems cannot be expected to work very well.
The mere existence of such situations raise the problem of selecting the
proper institutional arrangement under which the activity under con-
sideration may be conducted, and one would be foolish to believe that
this problem can be solved at this time in a way which might produce
a consensus. Yet, there is considerable advantage in merely knowing
where markets might, and where they might not, work tolerably well.

Given the above discussion, the plan of this essay is to present
informally the major conclusion of modern welfare economics; a
theorem about the allocation of resources by a market mechanism.
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Particular attention will be paid to certain of the assumptions upon
which this theorem is based. Examples will be used to help make the
major points clear. Neither will the problem of selecting proper
criteria for institutional choice be overlooked. It is hoped that the
outcome of the discussion will be a better understanding of some of
the issues and difficulties involved in selecting institutional mecha-
nisms which are capable of attaining an acceptable allocation of
limited resources.

TmE CRITERION, THE MARKET, AND OPTIMALITY *

Obviously, if one is to talk meaningfully about a choice among
alternatives, one must have in mind some kind of method for ordering
or weighing the various possibilities. Economists have been rather
explicit in their choice of an abstract criterion. It is the notion of
efficiency or, to use the more technical term, the concept of Pareto
optimality. The basic idea is that a situation is inefficient or non-
optimal if it is possible to make at least one member of a society better
off without making any other member worse off. In other words, a
situation is Pareto optimal if it is impossible to make anyone better
off without the same time making someone else worse off. It is
worth while pointing out that this criterion of efficiency or Pareto
optimality need not lead to an unambiguous ordering of alternatives
since, theoretically speaking, there exists at least an infinity of posi-
tions which are Pareto optimal. On the other hand, there is good
reason to insist within the limits of practicality that all solutions be
efficient since, by definition, a non-Pareto optimal solution means that
someone can be made better off without making anyone else worse off.
The qualifying phrase "within the limits of practicality" is used here
to denote the fact that although the theoretical possibility of improv-
ing at least one person's position without inflicting harm on anyone
else must be admitted whenever the situation is not Pareto optimal,
the practical means of actually accomplishing such an improvement
need not be at all obvious to the frail minds of humans.

The notion of Pareto optimality probably would be neither inter-
esting nor useful were it not for some of the developments of modern
welfare economics. The most important of these developments can be
viewed as one of the central theorems of economics. It can be stated
informally as follows: Given certain assumptions about the tech-
nology, the availability of information, the characteristics of goods
and services, and the absence of monopoly power, then there exists a
set of market prices such that profit maximizing firms and utility
maximizing consumers which respond to those prices will automati-
cally cause the economic system to attain a Pareto optimum position.
This theorem is, of course, a powerful argument for the organization
of our society so that exchange takes place through the mechanism
of competitive markets. If the assumptions of the theorem were uni-
versally satisfied, then the Government could limit itself largely to
programs aimed at the attainment of a desirable distribution of in-
come and be rather certain that the vehicle of competition would cause
the system to be efficient.

* Further discussion of this issue is found in the papers by Steiner and Arrow
in this volume.
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There is little, if any, need to review the entire set of assumptions
which appear to be required for the above theorem to obtain. Indeed,
economists have long been searching for a minimal set of assumptions
which will be sufficient for markets to attain Pareto optimality, and
it is doubtful that the end of the search is anywhere in sight. Accord-
ingly, it is appropriate to review here only those which seem to cause
the greater part of the difficulty in the real world. Fortunately or
unfortunately, it will be seen that these difficulties appear to be inter-
related in ways that are not always obvious.

Consider first the teclmology, The assumption here is that all firms
have convex production possibility sets. What this supposition means
is that there must be an absence of increasing returns to scale.* In
other words, it must not be true that ever larger firms can produce
the same product at a lower per unit cost than can relatively smaller
ones. Of course, it is recognized that there can be increasing returns
over a range as long as that range is not significant in terms of industry
output.

A second consideration is the availablity of information. Producers
are assumed to have knowledge of the available technology. Consumers
are supposed to know whether particular goods and services are avail-
able as well as their characteristics. More will be said about this below,
but it is obvious that this is a heroic assumption. Finally, both pro-
ducers and consumers are presumed to know the relevant set of prices.

The third condition concerns the characteristics of the goods and
services which are to be produced by the economic system. First, not
only are there supposed to be no "public" goods-that is, goods such as
radio waves or television signals which are noted for the fact that
when one listener or viewer "uses" them via reception, the quantity
available for use by other persons is not diminished-but the con-
sumption of other goods and services (called "private" goods) is not
supposed to directly affect decision units who are not doing the con-
suming. In other words, although the "side effects" mentioned in the
introduction are allowed, there is supposed to be an absence of what in
technical language goes under the name of nonpecuniary externalities.
Since a large part of this essay is devoted to these external effects, a
detailed discussion of the phenomena is postponed. One should note
here, however, that the mere presence of externalities is not a sufficient
reason for the market to avoid optimality but such a presence is a
danger signal which should not go unnoticed.

A final condition worth noting is the absence of monopoly power. It
is the competitive market which, under certain circumstances, is sup-
posed to be capable of attaining Pareto optimality. Since relatively
little discussion of monopoly will be presented in this essay, it is worth-
while to point out here that monopoly is often related to the other con-
ditions under consideration. For example, it is acknowledged that one
of the difficulties associated with increasing returns is that the logical
consequence of attempted competition is the emergence of monopoly.
Similarly, initial monopoly power can sometimes be maintained due to
the fact that technological knowledge is not always available to all
and, even when it is, there may be barriers in the form of difficulties
in transmission and assimilation.

* Further discussion of this issue is found in the paper by Vickrey in this
volume.
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All of the above assumes that markets either do or can be made to
exist. Unfortunately, such does not always seem to be the case.

The remainder of this essay will concentrate upon the dual con-
siderations of information and externality with an emphasis upon the
latter. However, the discussion itself will be testimony to the fact that
all of these matters are interwoven and cannot always be separated.

PROBLEMS OF INFORMATION

While theoretical discussions traditionally have assumed, as was
noted above, that participants in the economic system have full knowl-
edge, there has been a widespread awareness that this assumption is
never fully satisfied. Some recent works have taken cognizance of the
fact that information is both scarce and costly. Obviously, some kinds
of information are more easily acquired than other types and recogni-
tion of this continuum of costs is helpful in any attempt to understand
the functioning of the market. As an illustration imagine a consumer
faced with the problem of selecting a detergent. In the terminology of
marketing such a purchase is called a "repeat sale" which emphasizes
the fact that the consumer purchases this type of product on a weekly
or monthly basis. Detergents and items that are purchased often offer
a minimal informational problem for the consumer. There is little
cost in "trying out" various brands until one is identified whose char-
acteristics appear most suited for the individual task at hand. The
advertising often gives information about the product's character-
istics such as its cleaning power or sudsiness. Even here, however, it
is clear that laws which promote truth in advertising can help the
market perform its proper function since without such regulation
advertising might not be a source of information with any reliability.

Items that are not purchased very often, such as consumer durables,
offer a more difficult informational problem. Clearly, it is not always
practical for the consumer to learn the characteristics of the brands
in this class of products by simply trying out various items until one
with the desired properties is identified. Even here, for relatively ex-
pensive items which are easily transported and which are sufficiently
complex to make it desirable for a trained person to instruct the cus-
tomer in the operating methodology, some companies find it profitable
to allow potential customers to keep the item for a trial period during
which he can learn at least some of the characteristics of the machine.
When this practice is followed, however, salesmen seldom make it
easy for the customer to make systematic comparisons among available
brands. Hence, other sources of information must be relied upon.

Clearly, one source is often informal and casual conversations in
which experiences with various brands are related from one person to
another. Another source is advertising, and it would appear that reg-
ulations designed to prevent misleading claims from being made are
even more important for this class of goods than for the one discussed
above since the absence of frequent and periodic purchases make it
less easy for the customer to gain comparative information from his
own experience. A third source is independent "testing laboratories"
such as Consumer's Union. Several points are relevant here. Any seri-
ous or casual reader of Consumer's Report knows that for every major
product, with the possible exception of automobiles, the information
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which can be presented is so scanty and model specific, with many
models not being examined, that there is simply not sufficient infor-
mation for a careful comparison and choice among the models that
might be available. Now this statement is not intended as a criticism
of the management of Consumer's Union. The point is that knowledge
of the characteristics of a product is very analogous to a public good.
Once the characteristics are known, then the "consumption" of this
knowledge by any one shopper in making his choice does not diminish
either the availability or usefulness of that knowledge for any other
shopper. All of the well-known difficulties of trying to market a useful
public good are relevant here. Although there are obvious costs asso-
ciated with the production of knowledge of a product's characteristics,
the producer of that knowledge cannot hope to recoup anything even
approximating its value to the consumer. Neither should one suggest
that even if it were possible for him to do so-which is not possible
since the information can be transmitted easily from one person to
another-should he actually do it since the optimality conditions would
require that the transmission take place at marginal cost which is
trivially close to zero. This situation means, however, that the pro-
ducer of this knowledge cannot afford to produce as much informa-
tion as it would be socially optimal to provide both in terms of the
quality of knowledge that could be produced and in terms of the range
of coverage of models of the various products.

The above point should not be taken as a criticism of the provision
of this class of goods, which is mainly durables, by the private sector.
Even the governmental provision of this class of goods would not alter
in any basic way the problem under consideration. What is suggested,
however, is that a certain kind of governmental regulation can serve
to improve the functioning of an otherwise unregulated market. Pro-
ducers are certainly in a better position than anyone else to know the
characteristics of their products. It would appear to be relatively
simple to have groups of persons who are knowledgeable about the
various products, and who know what characteristics one should con-
sider in making a purchase, draw up a list of these features for each
product category. Manufacturers would then be responsible for making
this information available to those who deal with the public and these,
in turn, could be required to furnish the information to prospective
purchasers. Claims about products could be checked in the way that
advertising is now regulated. Note that this proposal differs from the
existing situation where producers are motivated to furnish the public
only that information which is favorable to their product. No one
would claim, of course, that information concerning all of the relevant
characteristics can be made available. Even the manufacturer may not
know, for example, the expected life of a new kind of machine.

There is another class of goods and services where the informational
problems can be orders of magnitude greater than those discussed
above. The salient features of this class are: (1) Information about
the relevant characteristics, even when it is available, is difficult to
understand, interpret, and evaluate without the benefit of special train-
ing; (2) the consequences of an incorrect choice can be serious to the
extent that there is an order of magnitude difference in terms of real
costs between this and previous cases. Probably, the best example of
a product category belonging to this class is some of the drugs which
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are produced. The usual incentives of the marketplace operate here
as elsewhere in the sense that consumers should be willing to pay more,
ceteris paribus, for a drug which is safer than others which might be
available. Consequently, manufacturers should have an incentive to
produce safer drugs. The obvious informational difficulty here, how-
ever, is the very problem of identifying which drug is safer. It is
difficult to consider seriously the possibility of consumers having to
use various drugs in order to determine experimentally both their
curative owers and their safety when possible side effects may not
be immediate and may be irreversible.

While private "testing laboratories" might be relied upon for infor-
mation, with all the difficulties previously discussed about this kind of
institution, it is easy to see why our society has made the collective
decision that the Food and Drug Administration should regulate this
market under the law. Thus, given the fact that a drug is on the
market, one can be certain that manufacturers have at least minimally
tried to determine side effects and associated dangers. Of course, given
the difficulties associated with the attempt to make such a determina-
tion, there obviously can be no certainty that there are no harmful
side effects as is illustrated by the example of the Thalidomide case of
a few years ago. This case happened under the additional safeguard
which society has imposed of allowing particular drugs to be used
only when a prescription certifies that one is under the care of a
physician.

One rationale for allowing certain drugs to be sold only under pre-
scription is, of course, informational costs. Supposedly, the physican
has the necessary information at his fingertips and can exercise his
professional judgment in administering any drug which is known to
have undesirable side effects for some (unidentified) portion of the
population. Presumably, there is little need to mention that the ar-
rangement does not work perfectly, but one of the authors has been
pointedly reminded several times of the imperfection when a serious
attack of asthma while in a strange town has prompted visits to local
physicians who had to be told not only of the available range of drugs
but also advised as to which particular one had the properties which
made it most desirable to be prescribed for the given condition. In
addition, some of the institutional practices are not designed to stim-
ulate price competition between drug manufacturers so that the mar-
ket is certainly noncompetitive and may be monopolistic. Yet, one of
the rationales of this particular institutional arrangement is the costs,
which would be associated with the acquisition of information under
alternative arrangements so that the monopolistic costs of the present
arrangement must be weighed against the costs associated with the
conceivable alternatives, which includes modifications, in making an
institutional choice.

PROBLEMS AsSOCIATED WITH EXTERNALITIES*

All of the above difficulties and the institutional arrangements
which have been or might be designed to deal with them are related
for the greater part to the impact or effect which given items might

*Further discussion of this issue is found In the paper by Kneese & d'Arge in
this volume.
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have upon the consumer who purchased them. Therefore, it is only
natural to inquire about possible effects of the purchase and consump-
tion of these given items upon other persons or decision units who
were not parties to the exchanges. Effects upon those external to or
not associated with specified purchases or activities appropriately
are called externalities. Alternative terms are called spillovers, exter-
nal effects, or social effects.

While the literature distinguishes many kinds of externalities, it
is necessary for the purposes of this essay to identify only two types.
These are tecimological (or nonpecuniary) and pecuniary externalities.

Let us first deal with the concept of the pecuniary externality. When
deciding whether or not to purchase an item an individual will ordi-
narily take into account his own desire for the item, its price, and his
budgetary situation. It will be rare indeed, and generally only in the
case of a monopsony, that the individual might even consider that
his decision to purchase can contribute to and maybe even increase the
demand for that product and thereby cause its price to rise. Of course,
in most instances the individual's purchase of a commodity is such a
small fraction of the total amount sold that his decision has a negli-
gible impact upon price, although the totality of decision is certainly
of importance. Whenever an individual decision does have an effect
upon price, it is important to note that not only does he, but also all
other purchasers, have to pay the resulting increase or decrease. This
change in price, caused by individual decisions, is termed a pecuniary
externality. If the individual decision causes the price to rise, which is
the usual case associated with an increase in demand, then the phe-
nomenon is a pecuniary external diseconomy to other consumers.
Whenever the decision causes the price to fall, which might be illus-
trated by a decision to join a group travel arrangement which is not
yet at capacity, then the phenomenon is termed a pecuniary external
economy to other consumers. Of course, by symmetry, a pecuniary ex-
ternal diseconomy to consumers, is a pecuniary external economy to
sellers, while a pecuniary external economy to consumers is a disecon-
omy to sellers.

The important point to note here, however, is that pecuniary exter-
nalities, be they economies or diseconomies, pose no problem for the
market economy. Indeed, they are the central ingredient of the
marketplace. Changing demands cause prices to rise and fall, gen-
erally according to whether demand increases or decreases, and the
resulting alterations on prices are the essential feature of a market-
place which rations the available goods and services to those whose
willingness to pay indicates that they need them most.

Technological externalities are quite another matter. These refer
to more or less direct effects, which are not priced, which one decision
unit might impose on another. Technological externalities can, and in
many instances do, prevent the marketing mechanism from function-
ing in such a manner as to lead the economic system to a position
of Pareto optimality. In such instances, of course, there exists the
theoretical possibility that action can be taken to improve the society
in the sense that one or more citizens can be made better off without
anyone being made worse off. Some examples may serve to illustrate
what is at issue here.
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Since both of the authors reside in Pittsburgh, it may be appropri-
ate to begin with the example of the manufacture of steel. For the
purpose of exposition, imagine that there is no smoke control ordi-
nance. Then, according to the process which is employed, more or
less smoke may be discharged into the atmosphere as a byproduct of
steel production. Insofar as the manufacturer is interested in profits-
and most are-there is motivation to choose that method of produc-
tion which is most profitable without regard for the associated level
of the discharge of smoke. The point is that the manufacturer can
be thought of as envisioning the opportunity to dispose of smoke as
another resource which contributes to the production of steel. The
justification of viewing disposal as another resource is that a reduc-
tion in the discharge of smoke could only be achieved by either adopt-
ing an alternative and more expensive method of production which
emits less smoke or by using the same process but with the addition
of smoke control devices. Either alternative involves the use of addi-
tional resources such as labor and capital. While these additional re-
sources are not free, there is no charge for the emission of smoke into
the atmosphere so that there is little if any motivation to attempt
to limit the usage of the resource which might be called smoke dis-
posal.

Although the discharge of smoke into the atmosphere might be
viewed as a free resource by the firm, it is certainly not without con-
sequence to those residing within adjoining communities. Not only
does smoke contribute to the more rapid deterioration of the exteriors
of buildings and certain kinds of equipment-which will certainly
mean that compensatory resources will have to be spent in more in-
tensive cleaning, maintenance, and repair-but it certainly contrib-
utes to smog which probably has a direct, though not yet fully docu-
mented, effect upon the health of at least some of the residents of
the community. In other words, to the community at large the dis-,
charge of smoke into the atmosphere is not a free resource. Instead,
smoke disposal is costly. Pigou would say that such a situation, where
the firm does not bear the full costs of its actions, is an instance where
private costs diverge from social costs. The essential point to notice
about the situation as it has been outlined here, however, is that with-
out some kind of action the steel producer has nothing more than
possible humanitarian concerns, which conflict with his interests in
profits, to make him take into account the fact that the discharge of
smoke imposes costs upon his neighbors. The discharge of smoke is
a technological externality. Without some kind of adjustment the
system will not be at a Pareto optimum so that there exists the theo-
retical possibility that at least one person may be made better off
without making anyone else worst off.

Of course, smoke is not the only cause of smog. One of the most
often mentioned contributors today is the automobile. In order to
understand fully the nature of the relevant motivations, imagine the
situation prior to the establishment of the regulation which requires
that smog control devices be installed upon all new cars. It is obvious
that if consumers demand and are willing to pay for smog control
devices, the automobile industry would develop and sell these devices
in much the same way that it develops and sells special conveniences
and optional equipment. The competition among the various manu-
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facturers, foreign and domestic, compels the producers to try to give
the public what it wants. Would the public demand smog control
devices? The answer can be found by examining the consumer's
motivation.

Imagine for the sake of argument that the auto industry had de-
veloped an effective smog control device which it offered as optional
equipment for all new cars. A person who was considering whether
or not to order this optional for his new car might reason as follows:
Suppose I purchase the smog control devices for my new car. If I pur-
chase and everyone else also purchases, then we will have less smog in
the city. On the other hand, my individual car can add only a negligible
amount to the smog problem so that if everyone else purchases a device
and I do not do so, then the smog will be diminished by almost exactly
the same amount and I will have saved the cost of the device. Hence,
if everyone else purchases a device, I will be better off if I do not get
one installed on my car. Now presume that no one, with the possible
exception of myself, purchases a device. Obviously, there will be a
smog problem. However, if I purchase a device the problem will not
be noticably different since my individual car contributes only negli-
gibly to the situation and I will be out of the money which I paid for
the smog control device. Hence, if no one else purchases, I should not
purchase either. Obviously, the analysis is the same if some of the
other people purchase and some do not. Conclusion: I will be better off,
no matter what other people do, if I do not purchase a smog control
device.

Since all potential new-car buyers will reason roughly as the repre-
sentative individual above, the result is that there will be a zero de-
mand for smog control devices. Hence, in the absence of some kind of
regulation or collective decision, the automobile manufacturers will
have no motivation to develop and market smog control devices. This
conclusion holds even if-and it is an if-everyone would be better
off if all cars were equipped with smog control devices. The point is
that for each prospective purchaser of a device, the benefits from his
purchase are widely dispersed while the costs accrue to him. Thus the
technological externality associated with the exhaust of a car can pre-
vent the unregulated market from leading the system to a Pareto
optimum.

For the final example of this section, consider the problem of the
pollution of Lake Erie. Biologists tell us that Lake Erie is dying and
that it has "aged" 15,000 years in the past half century. The problem
is complex. It was long believed that the major source of the pollution
stemmed from the fact that raw sewage and industrial wastes are
dumped into the lake. A major source of the raw sewage is antiquated
systems, some of which are combined sanitary and storm sewers so that
the overflow runs into the lake during periods of rain. For the mo-
ment, and for the purpose of discussion, imagine that the entire prob-
lem of pollution is caused by the raw sewage so that treatment, which
could remove the organic material which otherwise is broken down in
the lake by a biological process which consumes its oxygen, could solve
the problem. The now familiar dilemma would act to frustrate a pure
market solution. Each municipality or sewage district would reap but
little of the benefits of its own efforts at treating the sewage, but it
would bear the full costs of that treatment. Hence, similar to the above
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case of a customer considering the purchase of a smog control device,
each would come to the rational decision to continue to allow the raw
sewage to flow into the lake even though all might be better off if all
installed modern systems with treating devices. Thus the technological
externality reflected in reverse in the failure to receive the full bene-
fit of one's expenditure for treatment-the fact that the decisionmak-
ing entity does not bear the full costs of its decision to forego treatment
and allow a flow of raw sewage-results in a failure of a pure market
solution where no financial incentive to come to the opposite decision
is offered from a higher level of government.

In actuality the pollution of Lake Erie is a much more complex
phenomenon than is indicated by the above discussion. Even after treat-
ment to remove indigestible solids and to break down organic material
so that the sewage is discharged as mostly inorganic products, the re-
sidual inorganic matter contains large amounts of nitrate and phos-
phate which, instead of being swept harmlessly to the sea, tend to re-
main in the lake long enough to fertilize monstrous growths of algae
which use up to an estimated 18 times as much oxygen as the present
flow of organic matter from inadequate sewage plants. Thus, the stand-
ard treatment of sewage, which is aimed at the organic matter, is not
likely to solve the problem even if such treatment were accomplished.
One might suggest that one of the "essential" nutrients such as the
phosphate should be removed from the waste so that the algae would
not grow, and this suggestion brings us to the economics of the situa-
tion. Some two-thirds of the phosphorus in municipal waste, which is
roughly three-quarters of the total wastes, stems from detergents. Even
if the housewife or commercial laundry knew that the detergent used
for the wash contributed importantly to the pollution of the lake,
which they probably do not know, would there be any incentive to econ-
omize on the use of detergents or demand a kind which contained less
phosphorus? Again, the familiar dilemma appears. Even if they knew
of their contribution to pollution, each could rationalize that their own
contribution was negligible, that the benefits to be derived from an in-
dividual decision to try to perform the wash in such a manner as to con-
tribute less phosphorus to the sewage was too small to be measured,
that the costs of this kind of action was not negligible, so that the ra-
tional decision would be to ignore the entire situation.

Thus, the manufacturers of detergents would have no incentive to try
to develop products which contain less phosphorus, the municipal sew-
age systems would have no more incentive than in the previous instance
to attempt to remove the material, and the result is that the pure market
solution would be to continue the pollution of the lake. Thus, the exist-
ence of this technological externality-the fact that those causing the
pollution do not bear the full costs of their actions-can cause the mar-
ket mechanism to lead the system to a situation which is not Pareto
optimal.

THE POSSIBILITY OF A SOLUTION: *

The above illustrations are indicative of the fact that the very exist-
ence of technological externalities can cause problems for the claims of
the efficiency of the unregulated market mechanism. It must be ad-

* Further discussion of this issue is found in the paped by Schultze in this
volume.
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mitted that the problems caused by these technological externalities are
most perplexing. Although only a few years ago economists may have
been of the opinion that an adequate solution was available, the con-
sensus now has vanished. Instead, one finds that a variety of solutions
have been suggested by various persons, many of whom are not econo-
mists, and a goodly number of these have even been tried or imple-
mented in certain situations.

What seems to have been present in many of the discussions and
analyses of technological externalities in the literature is a belief that
a universal solution might be found. Thus, proposals are often treated
as if they are supposed to be "the" solution to the problem of tech-
nological externalities. Unfortunately, this belief may turn out to
be unfounded, which is the authors' own belief, and it may be that
there is no simple and universally acceptable solution to the problem.
It may be that, at least for the foreseeable future, our society may
have no alternative but to seek pragmatic solutions to the problem.

In keeping with the above, the proper perspective requires that at-
tention be devoted to a consideration of many of the suggested solu-
tions to the problem. Accordingly, the remainder of this essay is
devoted to an examination of some of the proposed solutions. It is de-
sirable, of course, that the point of view which is adopted in this dis-
cussion be made explicit. The reader is thus warned that the authors
view the situation as one which can be conceptually accommodated to
cost-benefit analysis. All of the proposals have associated costs and
benefits. The problem is to identify which is most suitable for a given
situation. It is hoped that the following discussion may be helpful in
this regard. The plan is to discuss the more popular of the proposed
solutions. Examples will be used to illustrate all of the major points.

SOLUION BY PROHIBITION

When one is convinced that collective action is necessary to try to
improve the situation, or to correct the abuses caused by technological
externalities, the first thought that one is likely to have is that action
should be taken to prohibit the externalities. After all, if the ex-
ternalities are prohibited, will not the market system then function
so that our economy will be brought to a Pareto optimum position?

Although this course of action may seem appealing at first, it takes
little thought to convince one that simple prohibition of activities caus-
ing the technological externalities is a poor approach. Obviously, one
could not seriously propose that car owners stop driving, that steel
manufacturers stop producing, or that municipalities stop disposing
of their sewage. Some might think, however, that we should have per-
fectly clean water or perfectly clean air, so that full treatment is
desired. Such a thought, however, misses the fundamental point. Opti-
mality does not require that externalities be eliminated. Instead, opti-
mality requires that externalities be present in the "right amount."
Some examples may make this point more clear.

Consider the case of water pollution. Natural biological processes in
both lakes and streams give them certain capability of cleaning them-
selves up. Thus if absolutely no wastes are allowed to flow into these
waters, and if all sewage is made "perfectly" clean, this natural capa-
bility will not be used. The proper way of viewing this natural capa-
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bility is as a resource and, as is true for all scarce and valuable
resources, it should be used. In addition, it would be very expensive to
make sewage perfectly clean, and benefits must always be balanced
against the costs. The problem of pollution arises when so much wastes
are dumped into a stream or lake that the capacity of the water to
clean itself up without producing objectionable side effects is exceeded.

Air pollution affords a similar example. It would be prohibitively
expensive to prevent any contaminants whatsoever from escaping into
the air. Further, there is no reason not to use the natural absorbic
capability of the atmosphere. The problem of air pollution arises when
there are excesses.

The above examples should make clear the fact that strict prohibi-
tion of whatever causes a techmological externality is insurance that
the economic system cannot attain Pareto optimality. What is desired
is just the right amount of the externality. So, for example, in the
case of water pollution a Pareto optimal solution may in fact call for
some deterioration of water quality in certain streams and may even
mean complete deterioration of water quality in other streams.

SOLUTION BY DIRECTIVE

Having seen that part of the problem is to get just the right amount
of the technological externality, it is tempting to say that the easiest
procedure would be to let the Government decide how much of it
should be produced. This procedure would involve, for example,
governmental determination of just how well the municipalities
bordering Lake Erie should treat their sewage in terms of, say, the
percentage of organic matter removed and phosphorous content, and
an absolute quantity limit above which the sewage would have to be
treated until it was pure. Similarly, in the air pollution example the
Government would have to specify just how much smoke each factory
could emit.

There are several difficulties with this procedure. First, there is the
problem of determining just how much of the externality is desirable.
This might be called the problem of the overall standard. It is not
to be dismissed as a trivial problem. There is, needless to say, a
theoretically correct way to determine the standard. It should be set
by a careful weighing of costs and benefits. To be specific, consider
again the example of the pollution of Lake Erie. For the purpose of
illustrating the main point, imagine that it would cost 50 billion
dollars per year in operating costs alone to process the sewage in
such a manner that the pollution in the lake would diminish from
present levels. Now while there may be many benefits to be derived
from an unpolluted Lake Erie, it is rather doubtful that they would be
valued at anything near 50 billion dollars per year. Hence, in such
a case the rational decision would be to tolerate an even higher level
of pollution and the standard should be set in such a manner that
there would be no increase in the level of processing the sewage. The
costs would simply outweigh the benefits. On the other hand, imagine
that all of the sewage could be processed if there were an increase in
annual expenditures of only $5. Clearly, the yearly benefits from an
unpolluted lake would exceed this figure so that the standard should
be set so that all sewage would be treated. The benefits would outweigh
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the costs. In between these extremes, however, the computations be-
come very difficult. The difficulties of determining the benefits
associated with various degrees of pollution are almost insolvable.
Hence, there must be a great deal of arbitrariness in setting the overall
standard. One of the difficulties here is that the tools for measuring
benefits are rather crude. Another problem, which has been overlooked
in the above discussion, is that relatively little is known about the
ecology of lakes so that there is a great deal of uncertainty concerning
what effects treatment might have upon pollution.

Even if the overall standard could be easily determined instead of
involving the difficulties discussed above (the problem of measuring
benefits is most crucial here), other difficulties would still remain.
The overall standard must be translated into directives for each of
the entities which emit pollutants. In principle the directives should
be adjusted so that the marginal effectiveness of the last dollar spent
upon the processing of wastes should be equated for all of the pol-
lutors. In practice the marginal effectiveness of dollars spent for treat-
ing wastes probably cannot be determined since for any given pol-
lutor, the effectiveness depends upon the policies which the other
pollutor follow. In other words, there would be arbitrariness at this
level. too.

If one takes another example, such as air pollution, the problems are
even more difficult although the principles involved are the same. The
overall standard should still be determined by weighing and compar-
ing the benefits and the costs of the various possibilities. However, the
uncertainties are even greater since one does not know, for example,
the exact relationship between the level of pollution and the health
of the residents. Also, there is the fact that in most urban areas the
amount of pollutants which can be released into the atmosphere for
any given standard depends upon the weather and especially the
prevailing winds.

None of the above comments should be interpreted as meaning that
the policy of controlling externalities by directives is to be dismissed
as being obviously inappropriate. What is intended here is to point
out that there are difficulties associated with the procedure. Further,
one should observe that in addition to the above, this particular ap-
proach also involves an administrative cost of policing the directives,
which cannot be ignored.

SOLUTION BY VOLUNTARY ACTION

Some argue that collective action is not needed to correct the market
solution when there are technological externalities. It has often been
pointed out that there is motivation for private parties to act to cor-
rect the situation by a variety of methods. Two which are often dis-
cussed are the methods of bribes and merger. These will be discussed
in order.

Consider once more the example of a steel producer discharging
smoke into the atmosphere unchecked by a smoke control ordinance.
The previous discussion indicated that this situation potentially gives
rise to a divergence between private and social cost or between the pri-
vate and social benefit of steel production. To avoid the adverse effects
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of smoke discharge the community might resort to bribing the steel
producer to decrease or discontinue altogether the discharge of smoke.
The rationale for this behavior is that as long as the amount of the
bribe needed to induce the steel manufacturer to reduce smoke dis-
charge is less than the damage inflicted on the community, then the
community will on net be better off by paying the bribe. Of course, the
community acting in its self-interest should never offer a bribe that
exceeded the value of the damage inflicted via smoke discharge. The
steel producer should in turn accept or reject the bribe in accordance
with his best interests. Accordingly, if the bribe exceeded the amount
he would have to spend on means to reduce smoke discharge, he should
accept the bribe and effect the desired reduction; and if the costs were
too great, he should not. In any case a quantitative measure of the
damage suffered by the community from smoke would have been
presented to the manufacturer and in such a way as to make him cog-
nizant of this figure when deciding how much smoke to discharge.

Moreover, whatever the final level of smoke discharge is it could be
Pareto optimal if there were such a thing as perfect bargaining. One
can reason as follows: Acceptance of the bribe by the manufacture
indicates that he is at least as well off as before, while payment of the
bribe by the community indicates that it is at least as well off as
before. Consequently, the situation is improved and if the bargaining
were perfect any departure from the agreed upon position would only
improve the position of one of the parties at the expense of the other.
It is also true that rejection of the bribe by the manufacturer under
perfect bargaining leads to a Pareto optimal solution. By rejecting
the bribe the manufacturer would disclose that the value of this
resource (release of smoke into the air) is of greater value to him
than to the community.

The method for avoiding a divergence between private and social
cost just described is. purely voluntary and leads to a Pareto optimal
allocation of resources when bargaining is perfect. It would, there-
fore, appear to the ideal way in which to resolve such problems.
Unfortunately, bargaining is not perfect and there are several impedi-
ments to its widespread use. The first difficulty is associated with the
valuation of smoke damage suffered by the community. The most
direct way of estimating the damage is to ask each member of the
community how much he would be willing to contribute to the bribe
to be offered to the manufacturer. In principle, each individual should
be willing to contribute the amount he would have to expend to avoid
the damage from smoke by other means. Unfortunately, however, the
individual may realize that if he contributes nothing toward the
bribe while others contribute positive amounts and smoke abatement
is effected, he will reap the benefits of smoke abatement at no cost to
himself. If all members of the community adopt this attitude, no
bribe will be offered and the scheme will fail. In other words, the pub-
lic good nature of the benefit from smoke abatement impedes the
realization of the necessary collective action by the community. The
second difficulty with the bribe procedure is that it requires that the
community know all the available methods for manufacturing steel, as
these are related to smoke control, and the associated costs so that they
might prevent the manufacturer from cheating. For suppose after the
bribe has been accepted by the manufacturer, the demand for steel rises
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and output increases. The producer can now legitimately argue that a
larger bribe is required for him to maintain the previously agreed
upon level of smoke discharge. Unless the community is completely
knowledgeable about steelmaking technology it cannot be sure that
the manufacturer is not expanding his output more than would be
optimal for him in the absence of the bribe. Thus, a seemingly ideal
scheme for avoidance of a divergence between private and social cost
is marred by difficulties in implementation.

Another voluntary scheme for interalizing nonpecuniary external-
ities free of some of the implementation difficulties mentioned above
is the merger of the entities involved when this is possible. To illus-
trate how this procedure might work, consider the following situation:
Suppose a firm discharges wastes into a stream which are harmful to
fish life. Suppose, further, that a fishery operates downstream from
the firm. In the absence of any governmental regulation the upstream
firm will discharge waste into the stream without regard to the dam-
age inflicted on the fishery in the way of smaller catches or tainted
fish. Were the firm and the fishery to merge under a single ownership,
then it would be in the new consolidated firm's best interest to take
account of the losses incurred by its downstream subsidiary as a con-
sequence of the actions of its upstream plant. The consolidated firm
should balance the cost of disposing the waste at the upstream plant
by means other than discharge into the stream against the costs in-
curred by the downstream fishery as a result of waste discharge into
the stream in such a way as to maximize the combined profit from
the two operations. Since in this example Pareto optimality corre-
sponds to joint profit maximization by the two entities, merger will
assure a Pareto optimal allocation of the resource in question;-viz,
the stream. It might also be noted that the profit of the consolidated
firm will always be at least as great as the combined profits of the
two firms operating in isolation. The reason for this is that the merged
firm always has the option of adopting the operating policies of the
two firms working independently and consequently can achieve a
profit level at least as large as the combined profit of the previously
independent firms. The difference between the profits of the consoli-
dated firm and the combined profits of the individual firms reflects
the loss to society from the presence of a nonpecuniary externality.

Two difficulties with the merger solution can be pointed out. The
first is the entities have to be firms. The second in that merger is
feasible only when the number of entities involved is small. As the
number of decision making units to enter into the consolidation in-
creases the chances of effecting the merger decline. This is primarily
due to the fact that it becomes increasingly more difficult to persuade
potential participants that it is in their best interest to join the coali-
tion. Individual units may find it profitable to postpone entry into the
coalition so as to extract a larger portion of the joint profits from the
merged entity. The third difficulty is that a merged entity might be-
come so big as to cause a distortion in the allocation of resources via
monopoly or monopsony power. In this case the losses from the pres-
ence of nonpecuniary externalities have to be weighed against the losses
to society from the resource allocation distortions engendered by im-
perfectly competitive markets.
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SOLUTION BY TAXFS AND SUBSIDIES'

If voluntary arrangements among the entities effected by nonpecuni-
ary externalities are impractical or not forthcoming, collective govern-
mental action might be justified. In the economics literature the
classic form of government intervention in this situation is the pay-
ment of a subsidy to units that by their actions confer external econo-
mies upon other units and the levying of taxes upon those entities that
by their actions confer external diseconomies upon other units. In
essence, the idea is to encourage those activities that contribute to the
"common good" and discourage those that detract from the "common
good".

To illustrate the working of this scheme, consider again the exam-
ple of an upstream firm and a downstream fishery. Suppose now, how-
ever, that the waste discharged into the stream by the firm provides
food for fish in the stream and is therefore beneficial to the fishery.
Since by hypthesis voluntary negotiation by the parties involved is
ruled out here, the fishery has no way of communicating the magni-
tude of the benefits it derives from the firm's discharge of waste into
the stream. Consequently, the amount of food provided to the fish
may not be ideal. In this case a government subsidy to the firm for the
discharge of waste can in principle be devised to achieve the desired
result. Likewise, if as in our earlier description of the situation the
waste discharged is harmful to fish life, then in principle a tax can
be imposed on the firm that reflects the damage imposed on the fishery.

We have stressed the "in principle" nature of these conclusions be-
cause of the immense informational requirements necessary for the
implementation of this scheme. A little reflection will make it ap-
parent that the governmental agency imposing a tax or offering a
subsidy will need to know the production technologies of all the en-
tities involved. In effect the governmental agency will have to solve
the same problem that the directors of the merged firm discussed above
solve. Instead of issuing orders regarding the quantities of each prod-
uct that each of the subsidiaries should produce so as maximize joint
profits, a practice that the executives of the merged firm might follow,
the agency would attempt to achieve the same results via the payment
of subsidies and/or the issuance of taxes. Suffice it to say the informa-
tion that would be available to the directors of the merged firm is
rarely available to an outside governmental agency. Bits of this in-
formation may of course be available and it may be possible at a cost
to obtain additional information.

The amount of information required also depends on the nature of
theproductive technologies involved. Less information is required
by the agency for the successful implementation of a tax-subsidy
scheme if the underlying productive technologies are separable or
additive than if they are not. For example, if the cost of producing
the upstream firm's product and the cost of waste treatment are addi-
tive then the tax on waste discharge, if that is what is called for, sim-
ply depends on the amount of waste discharge. On the other hand if
these costs are not additive then the tax must vary not only in accord-
ance with the level of waste discharge but also with the amount of the

*Purther discussion of this issue is found in the paper by Knetsch in vol. 3
of this collection.
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firm's primary product. Of course the information requirements
mount enormously as the number of economic entities involved in-
creases. Despite all these difficulties an attempt to achieve optimal
resource allocation via taxes and subsidies might be justified if the
losses to society from the presence of nonpecuniary externalities is
large enough. In essence what has to be balanced in this situation is
the cost of acquiring the needed information against the losses to
society if nothing is done or another of the imperfect policies is
followed.

SOLUTION BY RGuLATION

Another collective action which is often suggested is governmental
regulation. For example, the official governmental response to the
fact that cars contribute to air pollution in our cities has been to
reduce the range of consumer choice by simply requiring that all new
cars be equipped with devices which are supposed to reduce the level
of pollutants that escape from the engine. Such a regulation obviously
permits an escape from the dilemma described earlier where a ra-
tional calculation would cause the consumer to refrain from purchas-
ing a control device.

Regulation also has problems associated with it. There is often un-
certainty associated with the imposition of a regulation. In the case
of automobiles, for example, there is uncertainty as to whether the de-
vices will be effective in reducing the level of pollutants which are
discharged, especially as the cars grow old. There are also problems of
enforcement. For instance, there is speculation that if the devices are
effective and the pollutants are kept in the engine rather than being
spewed into the atmosphere, the life of the engine is likely to be short-
ened and repairs will have to be made more frequently. These are costs
of the regulation which, along with the costs of the devices, have to be
weighed against possible benefits which, as was discussed earlier, are
rather difficult to compute. Note, however, that if the devices do have
the anticipated effect upon engines, then each owner has an incen-
tive to take action to render the devices ineffective and to allow the pol-
lutants to escape into the atmosphere since by doing so he can increase
the life of his engine and reduce his repair bills. Certainly, the owner
cannot be expected to keep the device in good working order. or to
repair it when it breaks, since such an action would not be in his own
self-interest. Hence, the regulation cannot be expected to be successful
in reducing air pollution, even if the devices work, unless it is accom-
panied by the practice of periodically inspecting all cars and requiring
that the devices be maintained in good working order.

The above discussion should make clear the fact that solution by
regulation is not as simple as might first seem to be the case. The ad-
ministrative costs of enforcing the regulations are relevant and should
not be overlooked. Regulation differs from solution by directive in
that under the latter scheme government prescribes the possibly dif-
ferent activity level of each economic entity involved while under the
regulation alternative uniform requirements are imposed upon all en-
tities or only uniform permissible bounds on certain activities are set.

Neither should one ignore the fact that a regulatory solution is of
necessity inflexible. This point too can be better understood by recourse
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to the above example. Many of our Nation's motor vehicles are operated
for a considerable portion of their life in nonurban areas where air
pollution is not thought to be a problem. Ideally, vehicles operating in
these areas should not be required to have smog control devices so that
the natural ability of the atmosphere to accommodate a certain level
of pollutants could be utilized. Obviously, it is impossible to design
regulations which would accomplish this ideal due to the very mobility
of motor vehicles and the population. Hence, for many externalities
solution by regulation is inherently incapable of bringing the system
to a Pareto optimal solution because regulations are by nature in-
flexible.

SOLUTION BY PAYMENT

One of the obvious ways of trying to accommodate the system to
the presence of technological externalities is to attempt to provide a
financial incentive for the desired actions to be taken. In the pollution
of Lake Erie, for example, one of the problems is supposed to be the
fact that Cleveland has an archaic sewage system which combines
storm and sanitary sewers. The capacity of the facilities for treatment
is sufficiently limited that anything but modest rainfall is supposed to
create such a flow that the capacity of treating facilities are exceeded,
allowing raw sewage to flow directly into the lake. As was explained
earlier, the citizens of Cleveland do not bear the full cost of their
archaic sewage system since, although it certainly contributes to the
pollution of Lake Erie, persons residing outside of Cleveland desire
to use the lake for various purposes. These other persons thus bear
part of the costs of pollution including that portion of the pollution
which stems from Cleveland's sewage system. Of course, what is true
for Cleveland is also true for many of the other cities and towns in
the lake area. Since each does not bear the full costs of the results
from its own system, none have full incentive to remedy the situation.

One possible policy step is for a higher level of government-for
example, the Federal Government-to provide an incentive for a
remedy. Such a provision can be accomplished, at least in part, by
Federal subsidy for the capital costs of improving the sewage facili-
ties. Such a subsidy is an incentive to the local community.

One difficulty with this measure of policy is its crudeness. It does
not easily provide proper coordination for all of the relevant units
in the system. Another limitation of this policy is that it is suited only
for those kinds of externalities, such as the one discussed here, where
the capital costs are the only really significant feature which prevents
the situation from being improved.

SOLUTION BY DIRECT PUBLIC ACTION

It sometimes happens that there are simple direct actions which
can be taken to ameliorate the effects of an externality. Probably the
clearest example involves fishing. Consider a lake or stream where
many people come to fish. Now at least after some level of activity, the
catch begins to affect the future fish population. Thus, when a
fisherman makes a catch, he can affect the future population of fish
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and thus lower the pleasure and profits of other fishermen. No indi-
vidual fisherman, of course, has incentive to take into account the
effect which his own activity has upon others. In extreme cases, of
course, the population of fish could be exhausted.

An obvious remedy for this situation is for the Government to con-
tinually stock the lake or river so that the fish population is never
diminished to the danger point. The externality is then more or less
eliminated by this direct action.

Needless to say, there are obvious problems associated with this
policy of direct action. Not the least of these is the fact that it is suit-
able only for very special situations.

CONCLUDING REMARKS

It should be obvious by now that there is a whole menu of policies
which can be fashioned to deal with problems caused by technological
externalities. None of these policies, at least at our present level of
knowledge, appears to be perfect. Neither does it seem to the authors
that any one clearly dominates in the sense that it would be the best
of the imperfect lot for each and every technological externality. Thus
it is argued here that policies must be designed with particular situa-
tions in mind and what is best for one externality may be inappro-
priate for another. Accordingly, it is appropriate to conclude this
essay with a few remarks about what seems to be the appropriate
procedure for the selection of policy.

The tools of cost-benefit analysis appear to provide the proper per-
spective. In a given situation, the policymaker should consider the
problem and imagine the application of each of the alternative ap-
proaches to it. The principle of selection is simple. Each measure of
policy (including that of doing nothing) will have costs and benefits
associate with it. The policymaker should select that measure for
implementation which produces the greatest net benefits.
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Drs. Kneese and d'Arge argue that "widespread concern with air andwater pollution, urban congestion, landscape deterioriation, and otherenvironmental impacts of economic growth" is evidence that externali-ties and spillovers are pervasive phenomena in our society. Because theseeffects are present in most of the production and consumption process ofour economy, they cannot be viewed as "somewhat freakish anomal-ies" which disturb an otherwise smoothly functioning market system.
For this reason, they argue that most of the present approaches advo-cated by social scientists to deal with this problem are of limited useful-
ness.

To effectively analyze this pervasive kind of external effect, theauthors outline a more comprehensive model. This model provides aframework to assist public decisionmakers in developing an appropriatecollective response to these pollution-type problems. They argue thatcoherent environmental controls must be devised such that decentralized
voluntary exchange can again dominate resource allocation and con-clude by commenting on the implications of their analysis for both publicpolicy and research. The rigorous statement of the models on which theirpaper is based are presented in two technical appendices.

I. Introduction

"MANY PERSON" EXTERNALITIES

In the past few years externalities have received unprecedented at-tention in the economics literature. Much has been done to systematize
definitions and clarify policy issues.1 But almost the entire literature isdevoted to "two party" externalities and references to more pervasive
effects are rare. In preparing his recent book, Buchanan found almostno literature of theoretical interest regarding "many person" exter-
nalities.2

This situation exists despite widespread concern with air and waterpollution, urban congestion, landscape deterioration, and other en-vironmental impacts of economic growth. These external costs affectgroups of various sizes up to and including the population of the en-tire earth. While highly appreciative of the substantial contributions
which have recently been made, we cannot help but feel that they donot provide a fully suitable framework for dealing effectively and effi-
ciently with today's externality problems.

Il Two excellent survey articles have recently appeared. See E.J. Mishan, "Reflections onRecent Developments in the Concept of External Effects," The Canadian Journal ofEconomics and Political Science, February 1965, and R. Turvey, "On DivergenclesBetween Social Cost and Private Cost, Economica, November 1962.
C See James M. Buchanan, The Demand and Supply of Public Goods, Rand McNally & Co.,Chcago 1968, p. 188.
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Our perspective in the present paper is drawn on the theoretical side
from the "second best" literature and on the more applied side from a
consideration of the particular problem of environmental pollution.
We feel that the conventional partial equilibrium approaches may
amount to efforts at fine tuning of a system which is grossly out of
focus. Also we believe that the concept of consumption which is at
least implicit in most recent economic literature may have contributed
to a failure to develop economic theory in the form best suited to deal
with problems of widespread environmental pollution. In short, it is
our view that external costs cannot realistically be treated in the tradi-
tional fashion, as somewhat freakish anomalies which may affect iso-
lated parts of an otherwise smoothly working economic system.
Instead, our view is that they are inherent in the production and con-
sumption processes of highly developed economies. In this context it
becomes a function of government to adjust the framework for volun-
tary economic exchanges so that they may more realistically be thought
to lead to efficient resources allocation.

In the next section we discuss environmental pollution and explain
why we feel that the present economic approaches to externalities are
'of limited usefulness with respect to it. In the following section we
outline a model combining aspects of economic general equilibrium
analysis and a material balance approach drawn from the concept of
mass conservation. We argue that a model of this type could be useful
to government in devising coherent sets of environmental quality con-
straints or standards. Following this we discuss the role of decentral-
ized decision making, as well as governmental initiatives when en-
vironmental considerations (pervasive externalities) are introduced
into an otherwise competitive economy. In the last part we interpret
the previous sections in terms of policy and research considerations.
The next section and appendix I draw on parts of an earlier paper.'
All mathematical development of theoretical models used is consigned
to two appendices.

II. SERVICES AND MATERIAL FLOW

Standard economic theory is concerned with services which yield
flows of utilities, not with physical substances. Material objects are
merely the vehicles which transmit some of these services. They are ex-
changed because of consumer preferences for the services directly as-
sociated with their use or because they can help to add value in the
manufacturing process.4 Yet we persist in referring to the "final con-
sumption" of goods as though material objects such as fuels, materials,
and finished goods somehow disappeared in the void-a practice which
was comparatively harmless so long as air and water and landscape,
the residuals-receiving media, were almost literally "free goods." Of
course, residuals from both the production and consumption processes
remain; and they usually return to the environment to render dis-
services (like killing fish, increasing the difficulty of water treatment,
reducing public health, soiling and deteriorating buildings, despoiling

3See Robert U. Ayres and Allen V. Kneese, "Production, Consumption. and Externali-
ties," American Economic Review, June 1969.

'Both Fisher and Knight cautioned economists that the basic magnitude to which
economics reasoning apples is, in Knight's words, "service not good." See I. Fisher,
Nature of Capital and Ins.come New York, 1906, and F. H. Knight, Risk, Uncertainty and
Profit, Boston and New York. 160O.



89

landscapes, etc.). Control efforts (often involving large public expendi-
tures) are aimed at eliminating or reducing those disservices which
flow to consumers and producers whether they want them or not, and
which, except in unusual cases, they cannot control by engaging in
individual exchanges. It is important to understand, however, that
"treatment" of waste residuals as such does not reduce the amount of
residuals, but merely changes their form. Only reuse of waste ma-
terials or changes in the durability of products can reduce the total
weight of residuals associated with a given level of production of
services.

To elaborate on these points, we find it useful initially to view en-
vironmental pollution and its control as a materials balance problem
for the entire economy. The physical inputs to the productive system
are fuels, foods, and raw materials which are partly converted into
"final goods" and partly become waste residuals. Except for increases
in inventory, "final goods" also ultimately enter the residuals stream.
Thus articles which are "consumed" really only render certain serv-
ices. Their material substance remains and must either be reused or
discharged to the ambient environment.

In an economy which is closed (no imports or exports) and where
there is no net accumulation of stocks (plant, equipment, inventories,
consumer durables, or residential buildings), the amount of residuals
which is inserted into the natural environment must be approximately
equal to the weight of basic fuels, food, and raw materials taken from
the environment and entering the processing and production system
(plus oxygen taken from the atmosphere). This result, while obvious
upon reflection, leads to the at first rather surprising corollary that
residuals disposal involves a greater tonnage of materials than basic
materials processing. In chart I materials how through the economy
is presented schematically. In other papers order of magnitude esti-
mates of residuals tonnages, based on materials balance calculations,
have been provided for the U.S. economy as a whole.5 In open econ-
omies, such as those of regions, the import and export of materials
would, of course, affect the amount of residuals discharged to the im-
mediate environment of the area where production and consumption
occur.

Generally speaking, the residuals which are discharged to the en-
vironment result in external costs on a regional scale in the form of
air, water, and land pollution. However, regions affected by dis-
charges to the various environmental media are by no means always
coterminous. Sometimes (junk in a backyard is an example) only a
few nearby parties are affected. At the other extreme some experts are
concerned about the effect on worldwide weather patterns of rising
levels of carbon dioxide in the atmosphere and the adverse results of
oxygen depletion from the whole atmospheres

5 See particularly R. U. Ayres and A. V. Kneese, "Environmental Pollution," in U.S.
Congress, Joint Economic Committee, Federal ProHgrams or the Development Of Human
Resources o.2 ahntn 98

a See, for example, L. Cole, "can the World Be Saved?" paper presented at the 134th
meetinio th mrcnAscainfrteAvneeto cecDc. 27, 1967.
Itis i n to her meteorlogical experts disputing whether coastal cities will be
drowned because the icecaps melt due to the "green house" effect of rising C02, or
whether Siheria and Canada will become Arctic wastes due to the "opacity" effect of
particulate discharges to the atmosphere.
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Defining a proper region for environmental analysis and manage-
ment is a deep matter with which we shall not concern ourselves in
this paper. For present purposes we will simply assume that ap-
propriate regions can be defined.

Chart I

Schematic of the Goods-Residuals Production Process
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Given the population, industrial production, and transport services
in an economy, different combinations of social policy would lead to
quite different relative burdens placed on the various residuals-receiv-
ing environmental media; or, given the possibilities for recycle and
less residual-generating production processes, the overall burden to be
placed upon the environment as a whole.7

Moreover, it is frequently possible to improve an environmental
medium through collective investment in large-scale facilities. One
example is reservoir storage to augment low riverflows which ordi-
narily are associated with critical pollution (high external cost situ-
ations). Many public investments, as those in transportation facilities,
have incidental effects on environmental quality. Investments involv-
ing public good aspects must enter into any effort to manage
environmental quality in an optimal fashion.

To review our points briefly: (1) Technological external disecon-
omies are an inherent and normal part of production and consumption;
(2) they become progressively more important as the population rises
and the level of output increases; (3) they cannot be properly dealt

7 To take one extreme example, a region which went in heavily for electric spaceheating and wet scrubbing of stack gases from powerplants and industries), which groundup its garbage and delivered it to the sewers and then discharged the raw sewage to water-
courses would protect its air resources to an exceptional degree. But this would come at the
sacrifice of placing a heavy residuals load upon water resources. On the other hand,a region which treated municipal and Industrial waste water streams to high level but
relie heavily on the incineration of sludges and solid wastes would protect its water
and land resources but at the expense of discharging waste residuals predominantly to theair. Finally, a region which practiced high-level recovery and recycle of waste materials
and fostered low residual production processes to a far-reaching extent in each of the
economic sectors might discharge very little residual waste to any of the environmental
media
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with by considering environmental media such as air and water in
isolation from each other; (4) uncoordinated and ad hoc restrictions
are not sufficient for their optimum management; and (5) public in-
vestment affects the amounts and effects of residuals and must be
planned in light of them.

In view of these factors it is important to develop not only improved
measures of the external costs resulting from differing concentrations
and duration of residuals in the environment, but more systematic
methods for projecting emissions of external cost-producing residuals,
technical and economic tradeoffs among them, and the effects of recycle
on environmental quality.

To help further this end, we have developed in appendix I a formal
materials balance model and related it to some conventional economic
models of production and consumption. The main objective of this
model is to make some progress toward defining a system in which
flows of services and materials are simultaneously accounted for and
related to policies for environmental management. In the following
section we present a brief verbal description of the formal model.

III. GENERAL ECONOMIC EQUILIBRIUM AND MATERIALS BALANCE

The takeoff point for our model of materials balance in general
economic equilibrium is a mathematical depiction of general inter-
dependency among consumers and producers in the various sectors of
the economy, first presented by Leon Walras many years ago.s This
basic theoretical model has been extended to include intermediate ex-
changes among industries and has been made operational by many later
scholars, most prominent of whom is Wassily Leontief. The model we
use consists of a large system of simultaneous equations which relates
the services of resources (including labor) to final demands by con-
sumers and intermediate demands by industries. This is done by com-
bining a system of equations which relate resources services to product
output and a system which relates commodity production to final de-
mand. Another set of equations relates the prices of intermediate
goods (services) to prices of basic resources.

To connect this economic exchange system to the physical flow of
materials, it is convenient to add two other sectors to the ones nor-
mally included in such models-an "environmental" sector and a
"final consumption" sector. The environmental sector provides physi-
cal inputs to the production process, and the final consumption process
emits physical outputs to the environmental sector. Since mass is con-
served, the flows from and to the environment must be equal. Thus the
system balances in physical terms.

Equations are written which represent materials flows from the en-
vironment to all other sectors and which balance materials flows into
and out of the environment sector, and materials flows to and from the
final demand sector. The final stage of the model building is to derive
equations which connect the flow of waste materials back to the en-
vironment, to the final demands for goods and services in the economy.

The treatment could be simplified slightly if we assumed that there
is no recycling per se. Thus, in the context of the model, we could sup-

8 See Ayres and Kneese, American Economic Review, op. cit. for citations to the literature.

27-877-69-vol. 1 8
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pose that all residuals return to the environmental sector, where some
of them (e.g., wastepaper) become "raw materials." They would then
be indistinguishable from new raw materials, however; and price dif-
ferentials between the two would be washed out. In principle, this is
an important distinction to retain and the model does retain it.

IV. FINDING ENVIRONMENTAL QUALITY CONSTRAINTS

In the previous section we have described verbally at least the bare
outline of a procedure for accounting for materials flow in conjunction
with a general economic interdependency model. The physical flow of
materials between various intermediate (production) sectors and the
final (consumption) sector tends to be accompanied by, and corre-
lated with, a (reverse) flow of dollars. But, the physical flow of mate-
rials from and back to the environment is only partly reflected by
actual dollar flows; namely, land rents and payments for raw mate-
rials. There are three classes of physical exchange for which current
private property arrangements provide no basis for counterpart eco-
nomic transactions; these are-

(1) Private use for production inputs of "common property"
resources, notably air, streams, lakes, and the ocean (e.g., water
from streams in industrial production; oxygen from the atmos-
phere in combustion, etc. );

(2) Private use of the assimilative capacity of the environ-
ment to "dispose of" or dilute wastes and residuals; and

(3) Inadvertent or unwanted material inputs to productive
processes-diluents and pollutants.

All these services or disservices are physically transferred at zero
price, because there exist no social institutions which would permit the
resources in question to be "owned," and exchanged in the market.

Of the three categories mentioned, (2) and (3) seem to be the most
important at the moment.9 One method of dealing with these external-
ities would be for a public agency to devise a coherent set of environ-
mental standards and implement them by direct control of discharges
to the common-property environmental media.* Alternatively the
agency could devise a set of shadow prices to provide appropriate in-
centives for attaining the environmental standards. Which would be
the more efficient system is a deep and interesting question which we
will not address here." For present purposes we will assume that, if a
set of environmental standards can be devised, it will be efficiently
implemented.

The usual approach of public officials has been to attempt to achieve
the highest standard possible in a particular environmental medium
without regard to any sort of economic considerations. Economists, on
the other hand, have tended to favor cost-benefit analysis of particular
standards in a partial equilibrium context. There seem to be important
reasons, growing out of the above analysis, why neither of these ap-
proaches will produce satisfactory results even if they are successful in
achieving their specific aims.

0 But see the paper by Cole, op. cit.
10 For discussion of this issue in connection with water quality, see Allen V. Kneese and

Blair T. Bower, Managing Water Quality, Economica, Technology Inatitutions, the
John Hopkins Press, 1968, pt. II.

*Further discussion of this issue is found in the paper by Davis & Kamien in
this volume.
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(1) The "highest" standard in one medium may well imply the
"lowest" in another. A coherent set of standards can only result from
an analysis which gives due regard to the conservation of mass.

(2) Even if "benefits" can be imputed in a partial equilibrium con-
text, say by the use of property values,"' the solution which maximizes
net benefits in a partial equilibrium sense appears unlikely to have
much normative significance in the presence of pervasive and inter-
dependent externalities resulting from residuals discharge.

Thus partial and ad hoc approaches appear as likely to lead away
from optimality as toward it. An effort must be made to find coherent
and consistent environmental controls in the context of which decen-
tralized voluntary exchange may perhaps again assume its role with
respect to resources allocation. In the following section, we examine
some theoretical aspects of this question.

V. ENVIRONMENTAL STANDARDS AND DECENTRALIZED DEOISIONMAKING

A. SOME GENERAL NOTES ON SECOND-BEST PROBLEMS*

In previous sections, a model was outlined which demonstrates the
"pervasiveness" of externalities associated with interrelationships be-
tween production, consumption, and environmental sectors. It is im-
portant to note that even if a particular type of productive activity does
not directly utilize inputs from the environmental sector, it may do
so indirectly through its demand for intermediate products from sec-
tors that do. Thus, while selling insurance may not produce waste resid-
uals directly, the use by this activity of paper means that insurance
adds indirectly to demand for environmental waste disposal services.
In fact, it is difficult to imagine any economic activity which does not
directly and (or) indirectly contribute to demands on the unpriced
environmental sector. And if this is true, a nearly universal divergence
(of greater or lesser degree) between prices and social costs is im-
plied.' 2

The question addressed in this part of our paper is whether decentral-
ized decisionmaking coupled with environmental planning on the part
of a governmental unit can reestablish or approach an optimum in so-
cial product." This is not to say that we imagine such an optimum as
a pragmatic possibility. At most, the analysis could yield reference
points against which to compare alternative planning approaches. Spe-
cifically, we wish to know how desirable it might be to rely on decen-
tralized decisions regarding the environmental sector where these de-

11 See Ronald G. RJdker, Economic Costs of Air Pollution, Frederick A. Prager, New York.
1967. chs. 6 and 7.

12This can be seen most readily If we observe that equations (sa) or (5b) In appendix I
relate intermediate product prices (and final demand prices) to Imputed prices of raw
materials and services. Given the absence of a viable market for environmental services,
the right side of (5a) or (5b) will not contain prices for these services, thus leading
to an inequality between prices and social costs; that is, provided environmental services
have a positive social cost.

13 It must he emphasized that the Pareto conditions derived from decentralized decisions
without consideration of environmental pollution are not optimal In the sense that some
adjustment in allocation of resource inputs, and In production levels of final products, could
make everyone better off without simultaneously making anyone worse off.

* Further discussion of this issue is found in the papers by Arrow and Steiner
in this volume.
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cisions are tempered (or constrained) by collectively imposed con-
trols.14

Before embarking on this discussion, we will undertake a brief re-
view of several issues in the context of what economists call "second
best" problems.15 Second best versus first best is defined and related to
the concept of Pareto optimality quite well by Davis and Whinston:
"A Pareto optimum problem is one which, given the market clearing
conditions and the technology of the economy, all normative behavioral
rules can be determined so that solutions of the system achieve a * * *

14 By standards, in this context, we mean broadly any type of controlling mechanismon the utilization of environmental services; e.g., taxes, subsidies, or direct control on
emissions or quality deterioration. Generally, a particular level of control can be imple-
mented in a variety of ways, provided the behavior of participants such as firms, towardeach type of controlling mechanism is predictable.

15 The "second best" situation is usually cast in the following mathematical
terms. Given some function H(Y1 . . . Y.) that is differentiable and where partial
derivatives are defined as Hi, second order partial derivative as Hij or Hi, and
where H is subject to a constrain and Jii as previously defined, the maximum
of H given J using a LaGrange multiplier method is:

max V,=H-XJ

which yields the first order Paretian conditions:

Hi- XJ,=O (i=1, 2. . . . n) .

If the additional restriction is added,

H.IH.=p (J tJlJ)

where p # 1 then the first order conditions become

Hi- XJi-5[(H. -HjHn (JpnJi- JiJn,/J_2)]= 0 (i= 1, 2, . . . n)

where 8 is a second LaGrange multiplier. Note, if there are m such additional
restrictions, the first order conditions become

m
Hi- ?,Ji- E5.[(H.Hi -HHi1H.2-p_(J.Jii- Jini/Jn2) ]=O

j=l

(i= 1, 2, . . . n.

If the H and J relationships are separable in that

H=H1 (Y,)+H 2 (Y2)+ . . . Hn(Y.)

then in the case of only one additional restriction, the first order conditions become:

Hi- ?,Ji=, ° (i= 2 . . . n-1)

and

Hi- XJi-Zi[(HnHui- HIHniHn2) - p(JJ 1j- J1Jni1J.2)]=0 (i= 1 and n),

since

Hii=0, and Ji=0, for i74j.

However, the materials balance model presented in section III and appendix I
illustrates that separability cannot be presumed to exist between any productive
sector and the environmental sector such that first order Paretian conditions could
be optimal with no adjustment or governmental intervention.
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maximum, twhile] a second best optimum problem is one in which,
given the market clearing conditions and the technology of the econ-
omy, at least one [but possibly more] of the behavioral rules is non-
trivially specified, cannot be changed, and neither can the behavior of
the deviant(s) be altered by any policy, and the remainder of the nor-
mative behavioral rules are to be chosen so as to achieve a * * * maxi-
mum." 16 Quite clearly, whether our problem falls within the realm
of the "second best" by Davis and W1"hinston definition depends upon
the extent to which we must accept as immutable the noninclusion of
imputed costs of environmental services in decentralized decisions.
Conceptually, it may be possible to impute costs of utilizing the en-
vironment such that a return to full Paretian conditions is possible
(see app. II). If so, the imposition of zero costs for environmental
services as a "first best" or "second best" type of problem will affect the
kind of behavioral rules that are superimposed to reduce or counteract
these social-private cost discrepancies. There appear to be three meth-
odological options:

(1) To presume that complete correction for all deviations is
plausible such that the "first best" Paretian conditions can be at-
tained through appropriate dosages of environmental standards,
taxes, subsidies, or other policy instruments ;17

(2) [or that] Pervasity of externalities is so encompassing,
and (or) detailed information on the general equilibrium system
so costly, that deviations between private and social costs from
this source must be viewed as totally immutable;

(3) [or that] The deviations between social and private costs
are only partially correctable such that a "second best" in the
Davis-Whinston sense must be imposed following (or in con-
junction with) the partial removal of deviations between social
and private costs for enviromnental services.

In a welfare sense (disregarding information costs), the three
options can be ranked. Case 1, of complete correction, allows the
system to achieve the "first best" optimum. Case 3, while not achiev-
ing the "first best" optimum, is less constrained than case 2, such
that the "second best" optimum achieved through appropriate govern-
mental applicaton of environmental standards would be at least as
good in a welfare sense as could be derived under case 2.18

10,See 0. Davis and A. Whinston, "Welfare Dconomics and the Theory of Second Best,"
Rev. Econ. Stud., vol. XXXII, January 1965. A divergence appears to have developed in
the meaning of "second best" in the literature. While Davis and Whinston presume the
behavior of the deviant(s) from Paretlan conditions Is immutable, and given this, ask
how might other participants (e.g., firms, Individuals) alter their behavior to achieve a
"second best"; McManus and Bohm, among others, view the "second best" problem as
trying to correct for the deviant's behavior by "doing something about the deviant," be
It a monopolist or groupings of technological and institutional externalities, as is
analyzed here. Finally, Morrison has broadened the definition of "second best" theory
to Include replacement of old constraints, as well as adding new constraints, to existing
ones. M. McManus, "Private and Social Costs in the Theory of Second Best," Rev. of
Econ. Stud., vol. XXXIV, July 1967; C. C. Morrison, "Generalizations on the Methodology
of Second Best," West. Econ. Jour., vol. 6, No. 2, March 1968.

1 Davis and Whinston have suggested the informational content for such global
corrections is "difficult to obtain" and In any case "in any real economy there will always
be imperfections somewhere." See 0. Davis and A. Whinston, "Piecemeal Policy in the
Theory of Second Best," Rev. Econ. Stud., vol. XXXIV, July 1967.

Is By "less constrained" we refer to -the constraints imposed by assuming social and
private cost gaps cannot be altered and thus are more binding than if these constraints
could be relaxed, though not completely. Since the value of a constrained maximum cannot
be less if one or more of the constraints is relaxed (though it might be constant), our
conjecture on rankings must follow. Thus, whether one views pervasive externalities as
natural, or only transient and alterable facets of the economic system, influences the
type of, and level of achievement of, alternative governmental actions. However, of more
Importance to the discussion here is the realization that case 1 may offer less social
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B. SYNOPSIS OF FINDINGS ON ENVIRONMENTAL STANDARDS

In appendix II, a simplified model of an economy is developed in
order to study public policies directed toward ameliorating the social
inefficiencies created by nonpricing of environmental services. As we
note aogain in the final section of this paper, the model rests on drasti-
cally simplifying assumptions, and the conclusions we are able to
draw from it can be considered no more than suggestive. The model
takes as its starting point the materials balance model briefly dis-
cussed in section III and developed explicity in appendix I. Inherent.
in the model developed here is the assumption of competition with
consequent fulfillment of Paretian optimal conditions (prices equal
marginal social costs) everywhere in the economy except for environ-
mental services. The model also contains the assumption that all prod-
ucts are produced under conditions of constant costs; that is, total
production costs divided by physical production is constant regard-
less of the level of production, and under conditions of no substitu-
tion between factors of production.' Given these assumptions. we are
able to derive explicit environmental standards via taxes on final
products such that the economy in principle would operate efficiently
so that the Paretian optimal conditions are met by every sector. This.
conclusion leads us to believe that if a government agency could pro-
cure the necessary information on materials balances and economic
interdependencies for the entire economy, a coherent and consistent
set of environmental standards could be determined.

From our findings, it is our view that once such a set of optimal
environmental standards were imposed on firms or industries, these
standards would become a part of the natural impediments to business
enterprise comparable to other resource scarcities. Voluntary ex-
changes in markets and individual decisionmaking for the most part
could be preserved. Of course, these conclusions are strongly predi-
cated on the underlying assumptions of the model we selected to study,
including the assumption of no noncompetitive firms or industries and
on the assumption that environmental standards could be eficently
implemented.

If waste flows influence the level of well-being of consumers, then
the Government agency, in addition to knowledge of technical inter-
dependencies and materials balances, must have knowledge of prefer-
ences of consumers in order to establish optimal environmental stand-
ards. The extent of public reaction to aesthetic degradations, smog,.
pesticides, fish kills, et cetera, in the recent past is indicative that
consumer preferences must be taken into account in the formulation
of controls on the use of environmental services.

welfare if no corrections are made than either options 2 or 3. No correction for excess
use of waste assimilation or removal would be expected to result in lower levels of social
welfare than if a small degree of correction is imposed. This is not to argue that
any amount of correction will bring about an increase In welfare, only that certain levels
of correction brought about by imposition of environmental standards will. For a
heuristic argument of the point regarding "small degrees of correction," see 1E. J. Mishan,
The Costs of Economic Growth, London: Staples Press, 1967.

1D The assumption of nonsubstitutability between factors including environmental
services is a major impediment to the interpretation of our conclusions as regards realistic
environmental policies. There is substantial evidence that substitution possibilities are
widespread. See for example, G. 0. G. Ldf and A. V. lKneese The Economics of Water Utili-
sation in the Beet Sugar Industry, Resources for the Future, Inc., Baltimore: Johns
Hopkins Press 1967, p. 79.
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We find that a set of coherent and consistent standards are identi-
fiable in the case where industry behavior resulting from the assump-
tion that environmental services are virtually free, is immutable. This
nonoptimal but unchangeable behavior is partially (or, in certain
cases, completely) compensated for through government regulation
of consumer purchases through taxes. The taxes charged in this case
were found to be functionally related to the amount of environmental
services embodied in each final product. Once such taxes are imposed,
markets can be allowed to function without controls, with individual
choice and decisionmaking preserved. However, in this case of total
immutability of industry's noncosting of environmental services, the
Government agency would need information on market demand
relationships and individual preferences in order to establish an
optimal set of taxes in addition to the informational requirements
regarding materials balances.

The final case studied was where environmental services can
partially be charged to industries, but not at levels necessary to achieve
Paretian conditions throughout the economy. In this case, the Govern-
ment agency would not only need to regulate waste CIows by industries
through environmental standards, but also regulate consumer pur-
chases through taxes and (or) subsidies.

It is important to note that, once such environmental standards
were implemented, in all three cases studied, markets would remain
free in the sense that buyers and sellers could establish prices. Also,
once taxes were imposed on environmental services utilized by in-
dustries, these industries could still operate as private decision bodies
not manipulated by a Government agency. In addition, once taxes or
subsidies were imposed on consumers as regards purchases of goods,.
individual choice would still prevail as to their combinations of
purchases.

Undoubtedly the greatest impediment to developing optimal or sub-
optimal (as in cases 2 and 3) control measures is the almost limitless
amount of information required, which may well be the most binding
constraint in that the complexity of pricing or tax rules, the cost of
information, and the propensity to induce greater costs from informa-
tion errors, may overwhelm consideration of efficiencies analyzed here.
Also, the losses in welfare encountered by omitting many of the tax
measures may be slight compared to informational costs of obtaining
these measures, yet one cannot establish whether this is in fact true-
without substantial expenditure on information.

C. PRICE AND WELFARE IMPACTS OF ENVIRONMENTAL STANDARDS

Our next consideration is the impact of environmental standards im-
position on prices of intermediate and final products and prices of
resource inputs other than environmental services; i.e., land and
labor. Conceptually, the imposition of such standards will have two
distinguishable effects on prices: a general rise (reduction) in product
(resource input) prices, and a change in relative prices of both

products and resource inputs. The increase in particular final product
prices will be related to the total amount and type of environmental
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services required per unit of product, including not only the direct uti-
lization of environmental services in the product's manufacture, but
also indirect utilization through the use of other products which re-
quire environmental services. Thus, the production of certain chemi-
cals requires the input of other previously processed products, and the
total input of environmental services to chemicals not only includes
services directly used by chemicals, but, in addition, environmental
services required by the previously processed products.

Given explicit knowledge of the relationship between waste flows to
the environmental sector and particular levels of final demands (equa-
tion (13), app. I) by displacing final demand by one unit (or dollar)
for one final product, holding all other final demands constant, and
repeating this procedure for each final product, total environmental
service requirements per unit of each type of final product is calculable.
Those final (or) intermediate products with relatively high environ-
mental service requirements, if standards are imposed, should exhibit
higher prices relative to those final products with low or nearly zero
waste flows per unit of final demand. This discussion, however, im-
plicitly assumes completely inelastic changes in technology (as re-
gards reduction in residuals flow) in response to changes in costs of
residuals flow.

Environmental standards that are in any sense restrictive will raise
costs of environmental services relative to costs of other resource in-
puts. The change in relative resource prices may induce substitution of
these resource inputs for environmental services which would tend to
alter costs of inputs in relation to each other. The particular technol-
ogies imposed for illustrative purposes in section III and appendix I
do not allow for such substitutions and thus imply, given a particular
set of other resource prices, the total impact of environmental stand-
ards will be transmitted to product prices.

In terms of existing economic models, not much can be said regarding
changes in welfare when more than one deviation (e.g., externality
plus monopoly) pervades the economy. Even in the case of a single
deviancy, questions of income distribution have not been satisfactorily
included.2 0

Foster and Sonnenschein have recently been able to prove that a
"radial decrease in distortion -will unambiguously improve welfare,"
provided there is only one consumer, no products are inferior, and all
products are produced at constant costs per unit.21 By "radial decrease
in distortion' Foster and Sonnenschein mean a uniform reduction in
the absolute or percentage differences between a consumer's marginal
rates of substitution and producers' marginal rates of transformation.
Since our model contains a constant cost assumption, and if all con-
sumers are similar in their preferences for products and environmental
services, we can infer from the above results that a radial decrease in

'0 See E. J. Mishan, "Second Thoughts on Second Best," Owford Economic Papers, N. S.
14. October 1962.

21 See E. Foster and H. Sonnenschein, "Price Distortion and Eeonomic Welfare," forth-
coming Econometrica.
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distortion between prices and marginal costs will generally increase
welfare.2 2

The above result regarding improvements in welfare, as Foster and
Sonnenschein prove, is dependent to a large extent on the assumption
of constant costs. If costs are not constant, or if preferences (and in-
comes) of individuals are dissimilar, the above conclusion regarding
the change in welfare from imposing environmental standards may not
be correct. However, from our heuristic argument regarding the prob-
able change in welfare brought about by imposition of a particular set
of environmental standards, we believe once a materials balance is
developed for a region, that a quasi-coherent (not optimal-but prob-
able welfare improving) and consistent set of environmental standards
could be developed.

VI. COMMENTS ON POLICY AND RESEARCH

A. AN APPROACH TO REGIONAL ENVIRONMENTAL lMANAGEMENT

We propose that something like the approach outlined in the follow-
ing paragraphs is more likely to lead to desirable results than the
present partial and ad hoc efforts, particularly in light of the findings
in section V. We visualize that it would be applied to a "region" where
heavy demands are made on the environment to receive waste resid-
ua]s. 23 As a first step, a more or less refined materials balance would be
estimated for the area. This would involve some major complications
since regional economies are very "open." In other words, all material
(including goods at various stages through the manufacturing proc-
ess) imports and exports would have to be accounted for. Getting this
information, as well as the remainder of that needed to estimate mate-
rials balances for various industries, would involve considerable pri-
mary data collection. But once completed, the materials balance would
provide a picture of the residuals flows in the area. Economic base-
input-output models could then be used to project levels of activity and

22 The degree of distortion associated with nonpricing of environmental services
is equal, utilizing the equations set forth in appendices I and II, to:

N
PO Z (Cjf-CfjA i) k=l, 2 . . . N

j=1

thus,
rNLe AOm (Cj,-CfiA ik)] k=1, 2 . . . N,

where

0< VI<1, imposed as a per unit tax on products 1 through k would generally lead
to an improvement in welfare. Note that the tax on each product is proportional
to each product's demands on environmental services.

2' A few examples of the sort of regions we have In mind are the east coast megalopolis,
the San Francisco Bay area, Greater London and the Thames Estuary area, the Ruhr, the
Saar, Upper Silesia, the Sao Paulo region, and so forth. Highly concentrated connurbations
of this type do not constitute a large part of the earth's land area, but do contain a dis-
proportionate part of its population, economic activities, and externalities.
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industry mixes into the future, as well as transportation requirements,
population, and other parameters of interest in constructing a new
materials balance. In the first instance, present technology and low
levels of materials recycle and byproduct recovery could be assumed.
This procedure would differ from conventional approaches in that it
would relate levels of residuals generation logically to the industrial
and population base and account for all residuals in an internally con-
sistent model. Conventionally, emissions of air borne, liquid borne,
and solid wastes are extrapolated separately.

As a further step, this procedure would permit analysis of the over-
all impact on all residuals of control measures instituted for one or
more of them. As we have discussed in section I, for a given level of
economic activity, a given efficiency of energy conversion, and a given
degree of recycle and byproduct recovery, reduction of one type of
residual must come at the expense of creating another. Furthermore,
residuals should be classified and quantified in terms of their potential
recoverability as a basis for economic analysis of this alternative.2 4

Also, and quite important, the overall residuals implications of pro-
jected changes in waste treatment and recovery technologies could be
tested.

Another major effort would have to go into mathematically
simulating the relevant natural system, especially the meteorological
and hydrological subsystems, in such a way that residuals concentra-
tions and their probability and duration could be estimated, as well as
secondary effects of residuals discharges. The latter might include
plhotochemical reactions in the atmosphere and the reduction of
dissolved oxygen in water courses resulting from the discharge of
organic wastes to them.

Tradeoffs between discharges to different environmental media, the
costs of controlling discharges, the costs of recycle over and above
those induced by internal profit considerations, as well as pertinent
information of various types on the probable damaging effects of
alternative concentrations and durations of residuals in the different
environmental media would have to be considered. On this basis a
reasonably consistent and coherent set of standards might be
established.25

Once established. the environmental standards would become part
of overall framework within which voluntary market exchanges take
place. We have previously argued that, if these environmental stand-
ards (although themselves perhaps not fully optimal) are considered
as fixed constraints on the system, the conditions of Pareto optimality
through partially adjusted choice can be met within them and be
deemed to have the same normative significance as when achieved un-
der the "natural" constraints of conventional resource scarcities, pri-
vate ownership, and technological production functions. This result
is very significant because it, in large measure, preserves the role of

24 A distinction should be drawn between recycle and byproduct recovery processes which
market conditions will make internally profitable to the firm and those which might be
stimulated by public policy-residual taxes, for example.

w Among the many other difficult questions we do not address In this paper Is by what
authority these standards would be set. What we have In mind is a decision by some
representative political body charged with protection and enhancement of the environ-
ment. Bodies of the type we visualize already exist on a much more limited scale. The
Delaware River Basin Commission is an example. An augmented Thames Conservancy In
England and Ruhrverband in Germany are further examples of the type of regional environ-
mental agencies which might suit the purpose.
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decentralized decisionmaking with its inherent efficiencies.26 Once
the economic system has adjusted to these "approximate" standards,
the resulting relative prices might provide a firmer basis for "partial"
damage estimation and refinement of controls.

B. IMMEDIATE NEXT STEPS

Our analysis suggests to us a need to move forward rapidly toward a
fuller understanding of the economics, politics, and technology of en-
vironmental pollution management. The best way to do this, in our
opinion, would be to mount a well-financed multidisciplinary research
project to analyze materials flow as related to the present, and pro-
Jected future, economic structure of a particular region. As explained
above, this analysis should be combined with a study of the concentra-
tion and duration of the residuals generated in the various environ-
mental media. The phenomena of degradation and dilution in the en-
vironment are influenced by stochastic processes in nature. Atmos-
pheric wind patterns, temperatures, and temperature inversions are ex-
amples, as are variations in streamflow. Moreover, there are complex
interrelationships between the biological phenomena, important in
the degradation of residuals, and these physical phenomena. For ex-
ample. the basic equations of the "oxygen sag" in residuals-receiving
water include temperature as a major variable. Accordingly, close
integration of studies in the various natural sciences as well as with
the economic studies would be needed.

(1) Obstacles
There are many institutional and professional obstacles to taking

the sort of approach we have outlined and tried to defend-even for
a study. Air, water, and solid wastes pollution are the provinces of
different agencies at the Federal and usually at the State and local
government levels. Moreover, only limited efforts have been made to
wed economic analysis to the available meteorological and hydrologi-
cal models. Even within the natural sciences, institutional and profes-
sional barriers to a fully interrelated approach exist and are important
obstacles. There is a relatively new agency, the Environmental Science
Services Administration (ESSA), whose name suggests the appropri-
ate breadth. But this implication is deceptive. ESSA deals solely
with geophysical phenomena; whereas, as we have argued above, one
of the most important natural science interfaces is between physical
and biological phenomena.2 7

26"Another area of great importance which we pass over In this paper Is the role of
government in implementing large-scale environmental control systems in the region.
Research on water quality management has show clearly that such measures as reservoir
regulation of river flows, mechanical aeration of residuals-receiving water courses, and
treatment of municipal and industrial wastes together in collective regional treatment
plants can enter efficiently into regional water quality management systems. See Robert K
Davis, The Range of Choice in Water Management, the Johns Hopkins Press, 1968. Simi-
lar points could be made with respect to other environmental media. In the context of our
present model, collective management systems would have to be analyzed primarily in
cost minimization terms.

27 Other examples could be given. Some experts believe that one of the most important
sinks for atmospheric CO2 is in the vast quantities of phytoplankton found in the bays,
estuaries, and shallow coastal waters. These waters are very much subject to pollution
by toxic industrial waters which kill these organisms.
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(2) Institutional changes
We are not in a favorable institutional posture with respect to the

type of approach we have discussed in this paper-neither in regard to
analysis nor implementation. We suggest that reorganization and con-
solidation at the Federal level should seriously be considered. This
would involve the creation of a new environmental agency to take over
control functions now scattered in the Department of Health, Educa-
tion, and Welfare, the Department of the Interior, and other agencies.
With respect to scientific and research services, the responsibilities of
ESSA could be broadened to include biological and social aspects
needed to provide comprehensive models and analysis of environment-
al systems. For implementation of programs, regional environmental
management agencies of some type will, we believe, be needed.

The regional case study wve have proposed earlier should be sugges-
tive of the type of the regional management agency needed. In fact,
study of institutional and organizational questions should be built
into the project. Obviously, present governmental arrangements are
not conducive to the execution of the regional study. A special group
would have to be authorized and funded by Congress or by a private
foundation .2

(3) The challenge to economic theory
Finally, we see an urgent need to develop more relevant and oper-

ational economic models for dealing with pervasive externality phe-
nomena. A few economists have observed that external diseconomies
increase rapidly (nonlinearly) and pervasively with economic and
population growth, but comparatively little has been done to formulate
analytical or normative models based on this insight.2 9 Assuming
independence of production and utility functions in our basic economic
models tends to become less defensible. The simplifying assumptions
necessary in the model development of sections III and V, of
separability in environmental services and utility functions, of non-
joint production, and simplified aggregation over interfirm comple-
mentary-competitive relationships are examples of the lack of realism
in most current economic analyses. In our opinion, economic theorists
face no more urgent task than to devise improved models for the
analysis of environmental pollution, urban congestion, landscape
deterioration, and the host of other externality phenomena which
accompany economic growth.

28 The Delaware Estuary area commends itself as a study region. It contains one of the
great Industrial areas of the world and much relevant work has already been done there
by the Regional Science Center at the University of Pennsylvania and the Federal Water
Pollution Control Administration, among others.

29 See for example, Tibor Scitovsky, "Externml Diseconomies in the Modern Economy,"
The West. Econ. Jour., vol. IV, No. 3, summer 1966.
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APPENDIX I. The General Eguilibrium-Alaterials Balance Model

The following analysis is a formal statement of the general equi-
librium-materials balance model described verbally in section III.
Its elaboration involves the following quantities:

resources and services products or commodities

ri, r2., r. . . ... . - , X, X . .
final demands product or commodity prices

Y1, Y2 ... .* *1, YN 1 .... P. . ., PI

resource prices

V1, V2. . . . . . . . . . . . . , VM

The M basic resources are allocated among the N sectors as follows:

r1~a1,X,+a12X2+ ... alvXX,

r2=aMlXI+a22X2+ . .. a2NXN

rM=afIXI aM 2 X2+ . * * a..X
or

N
(la) rj==ZajkXk j= l, 2, . . ., M

In (la) we have implicitly assumed that there is no possibility of factor
or process substitution and no joint production. In matrix notation we
can write:

I, [all, . . . al, -XI

(.b)

[Il- am,. . .. a1N]L-Xv]
where [a] is an M x N matrix.
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A similar set of equations describes the relations between commodity
production and final demand:

N
(2a) Xi= A A Yk j=1,2, . ,N

k=1

(2b) [ N][N

and the matrix [A] is given by

(3) [a]=[I l

where [11 is the unit diagonal matrix and the elements Cfj of the matrix
[C] are essentially the well-known Leontief input coefficients. In
principle, these are functions of the existing technology and, therefore,
are fixed for any given situation.

By combining (1) and (2), we obtain a set of equations relating
resource inputs directly to final demand, viz,

N N N N

(4a) rJ=akAkY=afA,,== pb1 1Y 1 j= 1, 2, . . ., M
k=1 1=1 =11

or, of course,

(4b)

all, . .. aIN 1 [Ill . .. AIN-[ Y, l -bii,. .I [Y1 1F1 L II [ *N IIN [ IN] * *11]

LrmJ aMl . . . aMNJ -ANl, . . . ANN] YNJ LbMl, . bMNLYNI

We can also impute the prices of N intermediate goods and com-
modities to the prices of the M basic resources, as follows:

M

(5a) Pk=,bjkVj k=1, 2, . . . N

or

(5b) [PI, P2, . . . PN]=[VI, V2, . . . VM] bll . . . bIN

_bmi . . .. mNJ
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In order to interpret the X's as physical production, it is necessary
for the sake of consistency to arrange that outputs and inputs always
balance, which implies that the Cfj must comprise all materials ex-
changes, including residuals. To complete the system so that there is
no net gain or loss of physical substances, it is also convenient to intro-
duce two additional sectors; viz., an "environmental" sector whose
(physical) output is Xo and a "final consumption" sector whose output
is denoted Xf. The system is then easily balanced by explicitly includ-
ing flows both to and from these sectors.

To implement this further modification of the Walras-Cassel model,
it is convenient to subdivide and relabel the resource category into
tangible raw materials [rm] and services [r'1:

ri, r2, . . . -rL

'Im, X 2m, . . -as

raw material (units)

rL+1 . . . -r.

r1
8 . . . rps

service (units)

where, of course,

(6) L+P=M

It is understood that services, while not counted in tons, can be
measured in meaningful units, such as man-days, with well defined
prices.

The coefficients [as>], [bj] are similarly partitioned into two groups;
for example,

bij, b2j, . . . bL bL+I,, . . . bm,

blm, b2,m, . . . hm bl68, . . . bpi'

These notational changes have no effect whatever on the substance
of the model, although the equations become somewhat more cumber-
some. The partitioned matrix notation simplifies the restatement of the
basic equations. Thus (lb) becomes:

(7) M | = .. L M Y -N
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We now wish to focus attention explicitly on the flow of materials
through the economy. By definition of the Leontief input coefficients
(now related to materials flow), we have:

CRjX, (physical) quantity transferred from k to j

CjXk quantity transferred from j to k

Hence, material flows from the environment to all other sectors are
given by:

N L L N L N

(8) E CokXk= E rm= EE ajk Xk= E E b - Yk
k=1 j=1 j=1 k=1 J=I k=1

using equation (1), as modified. Obviously, comparing the first and
third terms,

L

(9) (7k = Zam

total material all raw materials
flow (0 to k) (0 to k)

Flows into and out of the environmental sector must be in balance:

N N
(10) 51eCekXk = ±kCX+a8X8

sum of all raw sum of all return
material flows (waste) flows

Material flows to and from the final sector must also balance:

N N
(11) lCkfX, = 51k'Xk + ±,0x0

sum of all sum of all waste residuals
final goods materials (plus accumulation)

recycled

N
(12) Xf=rl

j=1

Substituting (12) into the left side of (11) and (2a) into the right side
of (11), we obtain an expression for the waste flow in terms of final
demands:

N N
(13) CBXO= r i (Cf,-C,.fAj7k)Yk

j=1 k=1
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APPENDIX II. Establishing Environmental Standards

The consideration of policies to establish an economic approach to
environmental quality is complicated by both the complexity of tech-
nologic and economic relationships involved in a comprehensive ma-
terials balance approach, and the institutional-legal impediments to
implementation of appropriate standards. In this appendix, we
attempt to analyze three possible cases of public response to correct
for external costs.
Part A. Optimal Environmental Standards

In order to explore some of the effects of adding constraints (or
modifying existing ones) on the utilization of environmental services,
we adopt the following simplified model of the economy. Given the
following definitions:

wc= the utility function of the ith person, assumed to have arguments
only of consumption directly by the person, exhibit global con-
cavity, and where i= 1, 2, . . . z.

Y1=the total quantity of goods consumed by the ith person; i.e., a
specific bundle of commodities.

yt=kthe quantity of product (final demand) of product k consumed
by the ith person, where k= 1, 2,. . . N as defined in Appendix I.

.k=production of the kth product available for final demands where
k=1, 2, . . . N.

rj= the total quantity of resource service j available for producing
all final products.

(14.1) max [k,(7), c2(72), . . . (7

subject to:

(14.2) E YU Yt k=1, 2, . . . N

N N
(14.3) C'Xo' > E 5 (Cif-CfjAj) Yt j=M

j=i k=1

N
(14.4) rj> bJkYk j=l, 2, . .- M-1

(14.5) 7A, Yt, YŽk>O

for all i and k.
These relationships simply state that we wish to maximize welfare of

the economy as measured by the utility levels of persons 1 through z,
subject to the conditions that all markets for final goods are cleared,
and that no more resources, including environmental services, are used

Note CfoXo is not identical to CfeXv in e uation (13). CfoXo is a measure of
environmental assimilative capacity while Cf10X. is a direct measure of waste flows
originating from productive activities. In the analysis that follows, we will use
interchangeably CfaXe and

N N

Z5(Cji- ChAlk) YkJ=1 *=I

to denote the magnitude of waste flows.
2 7-877-69-vol. 1-9
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than are available. Following Davis and Whinston,2 we reinterpret the
utility bundles of goods ,f as a scalar function (positively weighted
vector sum) by attaching constant weights to each person's utility
function and rewrite (14.1) as:

Z
(15) max W=Z; aiwi(YO)

For each constraint or grouping of constraints (14.2) through (14.5),
there are non-negative LaGrangean multipliers that reflect the cost of
these constraints. Let us denote these as uP for (14.2), ue for (14.3),
and j for (14.4). These multipliers can be interpreted as prices in that
they measure the change in welfare (measured in cardinal units of
a,) per unit change in the constraint.3 In a competitive market situa-
tion, excluding considerations of adjustment processes (either dynamic
or comparative static), the multipliers would equal prices of final
goods (X7*), or costs of direct and indirect resource inputs, including
environmental services.

The first order consumer optimum conditions for the above model of
the economy are:

r=o r >0
b I J k=1, 2, ... N

(16) at byt .119 provided Yi=1 ,2, .

<0 =0

2 O. Davis and A. Whinston, "Welfare Economics and the Theory of Second
Best," op. cit.

8 Let W*= .a.wi*(Fi*) denote the optimal value of (15) given constraints
f =1

(14.2) through (14.5), then for small changes in one of the market clearing con-
straints (14.2), there will be small shifts in the optimal value of all variables. Let
us further assume the new equilibrium also satisfies the optimal conditions (16)
through (20) given in the text. Also, let bA, denote relaxation of one of the market
clearing constraints (14.2). Then:

z
6W*/Zabh= r_ ai(bi*/b~i*) (ZaJi*1byi1) (byik/abb^).

From constraint (14.2) the following shift is obtained.

; (b'P*/yih) (yiklbk) = for j=k and zero if j k.

Multiplying this equation by as"* and subtracting it from beo*/ob, above, one
obtains:

6W*1bbA=%^*+ [ai(ab-i*16Yi*) (Cy*1YAy) -'7*b Yi*16vit](b~ih1<v)

But the square bracketed term equals zero by constraint (16), such that
bW*/?)bb=,7*. Note that as* is dimensionally similar to a,. If ai is dollars per
"util," i.e., the reciprocal of the marginal utility of money income, then vi is
dollars per unit quantity of Yi.
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which in verbal terms indicates that the iLh person's marginal utility
with respect to the kth final product weighted by the interpersonal
utility weight a,, equals the price of product k if it is consumed, and
must be less if the product is not consumed.

The market clearing equations require that all markets for final
demand products be cleared in order for equilibrium to be maintained,
or if supply of final products exceeds demand, prices become zero. Note
that demand for final products cannot exceed supply because of the
direction of initial inequalities in (14.2).

Z r=o >O
(17) N iYfk{ provided 't k==1, 2, . . . N=1= <0 =0

The first order Pareto conditions for environmental services yields:

N N ( r°(>°
(18) Z E (Cjf-CfjAlk)Yk-CJOXO provided pe M=o

j=l P=l <0 t =O

which states that if environmental services are being fully utilized at
the level COXo, then the price for these services must be positive and
equal to pO. Likewise, the Pareto conditions for other resource services
are:

N r =° >0
(19) E bJkyk-rj provided pi j=I, 2, . . . M-1

J=1 <<0 =0

The environmental services constraint represented by equation
(14.3) and Pareto optimum relation (18) could be partitioned into
types of environmental services provided, of course, the components
summed to CeXe. The simplification is made here that environmental
services are of sufficient degree of homogeneity for a meaningful single
price pe to be obtained.

For purposes of simplification, we will also assume the basic produc-
tion umt in the region is a particular sector k that produces one product
Y,. We note in passing, however, that this simplifying assumption,
along with the above assumption on homogeneity of environmental
services, would collapse in attempting to derive specific optimal policy
prescriptions. For the model to provide exacting optimal environmental
standards, each set of constraints would require disaggregation for
individual firms with differing requirements on environmental media,
and to take into account locational advantages and disadvantages.
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Finally, the Pareto conditions for utilization of resource inputs in
the production processes require:

=0
(20) Ilk- 18 (N C -I bjkM

J=1 l= <0

>0

provided Yk{k=2, . .2 . N
,,=0

This last Pareto condition indicates the price of the kth final good
be just equal to the total costs of producing it, where total cost includes
direct resource input costs to the kth product plus indirect costs of
resource inputs used to produce other products necessary for produc-
tion of the kth product. Thus, pe and the Aj must be interpreted as
gross resource input costs per unit of final demand.

Now if the competitive economy were operating without cognizance
of constraint (14.3), the first order conditions in (20) would change to:

M-I r r >0
(21) "h- p' bj b provided Y't k=1, 2, . . . N

j=1 <0 =0

and constraint (20) would be excluded from consideration. So long
as (18) was not binding, however; i.e., ,o=O, environmental services
were of such magnitude as to be virtually free, no important difference
would arise between the Pareto optimum outputs of Yk specified by
(20) or (21). That is, assuming for the moment that CfeXe does not
enter into the utility functions of individuals 1 through z. However,
once the assimilative capacity or other aspects of environmental
media became relatively scarce such that j9>O, then the specification
of optimal levels of final demands would change. Also, a divergence
would arise between the first order production conditions (20) and
(21). This point can be easily seen by comparing solutions for 771 from
the first order conditions for products k and 1 in the two cases, assum-
ing there is only one additional resource with Ai>O:

(22.1) - 7k 1tPi [bak-bjJ=,71*

(22.2) 7t- A [bt - bjl] - p4[(,,C- CGJA k) - (C,!- CA, 1)] =7**

thus,

(22.3) 7*i ?h

provided: (a) environmental media are not limitless fsuch that pe
is zero, or (b) each product does not require an identical quantity
of total environmental services per unit oriproduct.
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If the governmental agency responsible for establishing standards
has complete information regarding constraint (14.3) previously
given, it would be able to impose environmental standards such that
condition (20) could be met by each industry k. Thus, the Pareto
optimum conditions adjusted ~for pervasive externalities could be
fulfilled throughout the economy, both for consumers and producers.

Since in our exposition (C,,- G,1A,) is assumed to be a constant
such that demands for environmental services are proportional to
final product, a tax per unit of final demand for each product k would
induce each industry to fulfill condition (20). That is, provided the
unit tax equaled

In doing so, Pareto optimality, including consideration of scarce
environmental media, is achieved.

Thus far, we have only analyzed the case where pervasive external-
ities, induced by non-consideration of environmental services, entered
into the sphere of production activities. We now turn to the case
where waste flows simultaneously affect levels of welfare of each
individual. This' can be accomplished by including CqXe in the
utility function of each individual. Note that this implies environ-
mental pollution or waste flows is a "Public good" in the Samuelson-
Musgrave sense.4 A first order condition regarding the consumer
sector is added, in addition to the conditions specified under (16).

(23) a,. 62 , =0

which states the sum of the marginal disutilities of all individuals
induced by an additional unit of waste flow to the environmental sec-
tor must equal the resouree price /A9 for environmental services. Note
that 6wi/aCfoXo is usually expected to be negative, in that the greater
the waste flow, the lower the utility level each individual is expected to
have. The inclusion of (23) into the model greatly complicates the
derivation of environmental standards, for now not only must the
Government agency have complete knowledge of the production
aspects and material balances of the economy, but also the utility
functions for each individual. In any case, we have shown that even if
externalities pervade the entire economy, if a Government agency
had the necessary information, was unconstrained as regards action,
and no additional constraints on behavioral rules in the Davis and
Whinston sense arose, a full Paretian optimum is possible. The Gov-
ernment agency could, in principle, formulate a coherent and consistent
set of environmental standards.

In the previous section we implied that if such a set of standards
could be found, once implemented, they would be viewed as "internal"
within the system, and individual decisionmaking could still be pre-
served. Here, we have demonstrated that such a set of standards con-

' P. A. Samuelson, "The Pure Theory of Pubic Expenditure," Rev. of Econ. Stat.,
Vol. 36 November 1954; P. A. Samuelson, "Diagrammatic Exposition of a Theory of
Public Expendlture," Rev. of Econ. Stat Vol 87, November 1955; R. A. Musgrave, "The
Voluntary Exchange Theory of Public Egconomy," Quar. Jour. Rcon., Vol. 53, February
1989.
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ceptually does eaist and could be implemented via taxes or subsidies,
and still retain individual decisionmaking as regards markets for
final products and utilization of resources by industry other than
environmental services. Difficulties arise, however, in empirically de-
termining the production relationships, materials balances, and utility
functions needed to establish the optimal set of environmental stand-
ards. It is very likely that costs of obtaining the requisite information
would far exceed the gains from achieving the Pareto conditions (18),
(20), and (23), at least in the near future. Thus, we endeavor to
analyze the two other cases posed in part A of this section: To presume
total pervasity of externalities such that the deviations between pri-
vate and social costs, and (or) benefits, are immutable, and the al-
ternative that externalities are only partially immutable; i.e., a partial
correction for waste flows is possible. We now turn to look at these
less theoretically satisfying, but possibly more relevant and interest-
ing, cases.
Part B. Complete or Partial Immutability and Second Best Policy

In this sectioni we raise the question: given complete or partial
immutability in discrepancies between private and social costs due to
pervasive externalities from residuals discharge, can a "second best"
solution be found. By complete im'mutability we are thinking of the
case where it is impossible for the Government to exercise direct con-
trols over the use of environmental services by private industry. For
example, the Government could not impose unit taxes, or emission con-
trols on waste flows of firms. By partial immutability, we are identify-
ing those cases where the Government can impose taxes or controls on
firms utilizing environmental services, but where these taxes are less
than the optimal level devised earlier. We also wish to know if such a
"second best" solution impedes the function of voluntary exchanges
in markets through individual actions.

Morrison 5 has demonstrated that, without complete knowledge of
utility functions, production capabilities (and materials balances in
terms of our analysis) plus complete information on the form of pri-
vate-social cost discrepancies, the "second best" solution is generally
indeterminate. Thus, the same or a greater amount of information is
required to establish coherent and consistent environmental standards
in the "second best" case, as is required in the "optimal" case examined
previously. This is an important finding for analyzing externalities,
since it suggests that a completely coherent set of environmental
standards may never be formulated. The costs associated with measur-
ing all requisite data inputs is undoubtedly extremely high, and may
exceed the gains from increased efficiency, at least for some level of
accuracy.

Let us assume that the discrepancies between private and social costs
in production resulting from residuals discharge are immutable, in the
sense explained above. Then, given the assumption of competition and
constant cost technologies, each industry will fulfill the first order
condition (21) of equating prices to marginal costs of production other
than environmental services. If these conditions are viewed as un-

5 C. C. Morrison, "Generalizations on the Methodology of Second Best," West. Econ. Jour.,
vol. 6, No. 2, 1968.
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changeable, then they become additional constraints on the system
(14.1) through (14.5). An alternative in the "first best" sense would be
to impose direct supply control constraints by Government agencies
on all waste residual producing industries. In doing so, however, we
are adding an additional constraint to the system (14.2) through
(14.5), (15), and (21). The additional constraint very likely will con-
flict with constraints (21), and thus make irrelevant the "second best"
case studied here, and it would remove entirely the possibility of volun-
tary market exchanges following its imposition. However, supply con-
trols could be implemented such that welfare would reach the "first
best" optimum, provided the assumption of constant costs was valid.
In addition, we are interested only in solutions where in equilibrium
17k=Pk, k=1, 2 ...... N, and we assume there is an inverse demand
relationship relating Pk to demand for all products:

z z

(24) P=fJk(,,Yly ZY12. . . . Yf) k=1, 2, . . . N
Z=zl t=1 i=1 -

Since the Government agency cannot adjust the first order conditions
for any industry, it cannot influence directly the activities of indus-
tries in our example. In the more general case of factor substitution
not explicitly analyzed here, each firm or industry would be utilizing
nonoptimal combinations of productive factors, including environ-
mental services. With Leontief type technologies containing no factor
substitutions, relative prices are distorted directly from not including
costs of environmental services. The Government agency would have
the option to develop public companies competitive with private
industries, though we will not pursue this case, as it has been studied
elsewhere.7 Of course, since many industries contribute importantly
to waste flows, to force these industries to adjust for their waste
residuals implies nationalization of these industries, otherwise the
competitive public companies would require continuous subsidization.
The agency's other option would be to adjust consumer demand to
compensate for the nonoptimal behavior patterns of industry.

Taking into account equation (24), and the additional constraints
given by conditions (21), an alternative set of first order conditions
for consumers is developed, which replaces (16):

'7t *j'.=0 F
(25) a, p-rf-ofe , . . N

1 <0 =0 i=l, 2. . . z

6Negishi has shown that even though such a "perceived demand" relationship is pre-
sumed to be equivalent to the actual demand curve of an equilibrium, there exists no
mechanism in the model which gives rise to equivalence at the point of the second best
solution. Unless the second best solution is known to the * * [industries] * * before-
hand, it Is impossible to perceive a demand curve like * [our (24) ] * which is
equivalent to the actual demand curve of the point of the second best solution." Negishi
goes on to show one can reformulate the perceived demand relationship such that a con-
sistent equilibrium for a single firm is obtained, but which leaves output In at least one
other sector of the economy indeterminate. T. Negishi. "The Perceived Demand Curve in
the Theory of Second Best," Rev. Econ. Stud.. vol. THIV, No. 99, July 19f67.

See for example, 0. Davis and A. Whinston, "Welfare Economics and the Theory of
Second Best, op. cit.
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The first order conditions of production in equilibrium become:
N M-1 =

(26) 77k yez(CowCrjAfk)-E A, bi kyPkf'{

J=1 J=1l <

> 0

provided k=1,2 . . . N
=0

where in both (25) and (26), p, is a LaGrangean multiplier associate),
with first order condition (21).8 Note, by the added constraint (21d

N
(27) P. (Cy - CfjAlk)= Pkfk

The adjustment to each consumer's demand for product k is func-
tionally related to the demand for environmental services by producers
of k, since:

z

(28) fJ'= Ef'k
i =1

Therefore, we can rewrite (25) in equilibrium as:

(29) a>Jt 77k 71 (Cir rJJ GO)]I&Yi f J- <0 YA1

* >d k=1, 2 . . . N
provided yikt

p=0 i=1, 2 . . . z

HIere each consumer is taxed (or receives a subsidy) according to
his purchases of products requiring environmental services. The
greater a consumer's demand for products requiring relatively more
environmental services, the larger is his tax (or smaller the subsidy).
Note, thatf Jk/f ik can be rewritten in terms of price flexibilities as

z
(f it/ Ek) (Y ik/l F Yf k)-

t-1

Thus, taxes in this case would be functionally related to: demand
relationships for individual consumers as well as for markets, and
to the proportion of total demand accounted for by each consumer.
In the special case where there is only one consumer, the per unit
consumption tax would equal the per unit production tax derived
in part A.

'In deriving these first order conditions, we assume as in the model of ma-
terials balances in appendix I that bia is constant for all j and k, as is
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The last case we consider is where the constraint set (21) is not en-
tirely immutable but can be adjusted toward the optimal first order
condition (20), but not fully achieve (20). An exposition in symbolic
form of this hybrid case will not be developed here, but one can con-
ceptually view the problem as follows: Constraints (21) contain a
parameter that can be changed, but this parameter is bounded by zero
and some positive proportion less than one of jxe (C,-CfIAIk). The
Government agency then would select these parameters in conjunction
with fulfilling the "second best" solutions by appropriate adjustment
in the revised conditions (21) and for consumers via adjustments in
conditions (16). Thus, a partial removal of discrepancies between
private and social costs is possible, but not complete removal such
that price of product k is equated with costs including costs of en-
vironmental services. We have already argued 9 that generally this
hybrid case will lead to an improvement in welfare compared to the
case of total immutability of constraints (21).

In this case, the Government agency would need to intercede in final
product markets (as regards demand curves "perceived" by firms) and
in the indirect use of environmental services by consumers. Of course,
decentralized decision making could be allowed to prevail once en-
vironmental standards and consumer taxes or subsidies were es-
tablished. The standards and controls would then function as "natu-
ral" impediments to the private enterprise system much as antitrust,
crop-acreage control, business-practice, or "luxury" tax laws are
viewed currently. However, the "second best" types of solutions ap-
pear to complicate rather than simplify the sets of rules for constrain-
ing "piecemeal" decisions on the part of Government agencies, and
private decision making. Applying the "second best" rules in the hy-
brid case here discussed, an industry would be required to observe
demand relations established by Government edict, and consumers
along with producers taxed according to demands on environmental
services. While decentralized decision making could function within
these constraints, it is doubtful if anyone would claim that decentral-
ized decisions had not, for the most part, been emasculated.

9 See footnote 1G, p. 95, text.
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DECREASING COSTS, PUBLICLY ADMINISTERED
PRICES, AND ECONOMIC EFFICIENCY

BY WMILLIAM S. VICEREY

William S. Vickrey is Professor of Economics at Columbia University.-
When markets fail to be competitive, the price system of the private

sector tends to product inefficient results. In modern industrial socie-
ties, the prevailing technology often leads to decreasing costs as output
increases. If this decreasing cost situation is sufficiently severe, mar-
kets will tend to be dominated by but a single firm. In such conditions,
public action is necessary to insure that the undesirable results of monop-
oly are avoided.

In this paper, Professor Vickrey deals with the appropriate social
responses to situations in which decreasing costs prevail. Among the
responses designed to encourage economic efficiency are public regula-
tion of the prices of firms with decreasing cost technology, operation by
a public entity, and also provision of subsidies to permit prices to be
established at levels that are more conducive to efficient utilization.
Professor Vickrey analyzes and discusses a wide range of issues related
to these responses. These pertain to the definition of marginal costs,
the financing of the required subsidy if marginal cost pricing is enforced,
and considerations of equity in implementing a marginal cost pricing
policy. Urban transportation and privately operated utilities are used as
examples of major decreasing cost sectors. "A thoroughgoing and imagi-
native attack on the problem of pricing the output of decreasing
cost . . . activities . . . is capable of yielding very substantial returns
in increased output, better service, and a higher overall level of real
national income."

I. THE SIGNIFICANCE OF DECREASING COSTS

One important class of situation in which the free competitive enter-
prise system tends to fall significantly short of generating the best pos-
sible results is that in which there are increasing returns to scale, or
alternatively stated, decreasing costs as the volume of output increases.

In a world of handicrafts and farming, attempts to operate on a
larger scale usually tended to encounter difficulties in management,
communications, or incentives. No marked improvement in efficiency
could be obtained through operating on a larger scale, productive units
remained small, and no individual producer had much if any control
over the price at which he would be able to sell his output. The results
produced by the balancing of supply and demand under these condi-
tions, however much they might leave to be desired from the stand-
point of the distribution of income, at least were free from serious
waste, given the resources and techniques available at the time. In
modern technological societies, however, a large and increasing part of
productive activ]ty takes place under conditions where an increase in
the scale either permits certain fixed costs to be spread over a larger
output, or permits the use of larger and more efficient equipment, or in
other ways results in a reduction in cost per unit.

(119)
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Such cost reduction can be, on the one hand, a relatively sharp reduc-tion on a comparatively small operation, as in the case of the publi-
cation of a relatively small edition of a book, where a large part of the
cost is in the writing, editing, typesetting, and makeready, with the
cost of printing and binding additional copies once the run has been
started making up a relatively small part of the total. In other cases
the relative reduction may be small, but concerns an important segment
of production, as when increased production of a given model of
refrigerator or automobile permits the initial costs of design and tool-
ing up to be spread over a larger volume of production or brings within
the range of feasibility more elaborate and efficient methods of produc-
tion and so brings the average cost down.

The most important cases of decreasing cost, however, tend to occur
in transportation and public utility operations, where the operations
are necessarily spread over a wide area and cannot in their very nature
be concentrated in a few locations. This spreading out tends to require
relatively large initial commitments of resources in order to extend
service to the customers. As the amount of service within a given areaincreases, the spreading of this initial commitment over more units ofservice results in a substantial reduction in the cost per unit of service.Thus if for example the traffic on a railway line doubles, the cost ofbuilding and maintaining the right-of-way and trackage appropriate
to the level of traffic will much less than double: a double track lineis capable of handling much more than twice as much traffic as asingle track line. Similarlv the cost per circuit mile of installing abundle of telephone circuits goes down fairly rapidly as the number ofcircuits to be installed along a given route increases. The cost ofproviding a given number of mail deliveries per day does not risenearly in proportion to the number of pieces delivered, especially in
the less densely populated areas.

The most extreme cases of economies of scale arise with a class ofservice sometimes called a "public good." Here the use of the servicebv additional individuals has no direct effect on costs at all. Radio andtelevision broadcasting is perhaps the clearest example, in that the actof tuning in normally has no noticeable direct effect on either thebroadcaster or on the other listeners. Other examples are highway
bridges on lightly traveled roads where no traffic likely to develop-would generate appreciable congestion or call for the construction ofother than a minimal bridge, or a theater operator who shows matineefilms in an auditorium larger than would ever be filled by those
wanting to see the film at that hour. Other examples sometimes citedare the provision of a firework display, or a mosquito abatementprogram. In such instances the average cost per user or per beneficiary
falls in direct proportion to the number of these.

It is important to note that "decreasing cost" in this context refersto alternative levels of average cost for different volumes of service
at a given time, and not to any tendency of cost to decline over timethrough technological innovation, except to the extent that this innova-tion would not have taken place without the growth in volume. Thusa decrease in the cost of raising corn through the introduction ofhybrid seed is not the kind of "decreasing cost" that is relevant here,in that this innovation is almost equally applicable whether the total
acreage planted to corn is large or small.
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Wherever these economies of scale are of significant magnitude, a
serious dilemma is created between the objective of securing an efficient
use of the Nation's economic resources and the objectives of adhering
to concepts of equity, accounting conventions, price stability, and the
decentralization of decisionmaking on the other. tinder such conditions
the free competitive enterprise system cannot be relied upon to secure
the full benefits that it is technologically possible to derive from
the situation. Some form of collective intervention is necessary if
inefficiency is to be avoided.

II. DECREASING CosTS AND THE FAILURE OF TEni FREE CorPEmrrvE

MARKET*

A major virtue of a competitive free enterprise system is that it has
a tendency to generate prices that reflect the relative costs of provid-
ing additional quantities of various goods and services, so that in-
dividuals and businesses are ordinarily led, in choosing among al-
ternative ways of accomplishing their objectives, to select the alter-
natives that accomplish these ends so as to minimize the effort or
sacrifice required of the remainder of the community to provide the
necessary inputs. Thus the given level of output or satisfaction tends
to be achieved at the lowest possible sacrifice in terms of effort or
alternative uses to which the resources required might have been put.
Where Production takes place at constant or increasing costs, a price
that will properly reflect the cost of producing the final units of
output can be charged and at the same time make it possible for the
producing firm to make at least a normal profit, and in many cases
leave something over as a special profit or rental for the use of scarce
specialized resources. And where the economies of scale are only
moderate, a price that will cover the total costs of production plus a
normal profit may have to be too high to represent closely the addi-
tional costs of additional units of output, but the difference may be
small enough to be tolerable and not lead to any gross inefficiency in
the allocation of resources.

Where the economies of scale are substantial, however, there is
a marked divergence between the level of price necessary to cover the
entire costs of the operation (including the element variously re-
ferred to as "fixed overhead" or "startup costs") and the price which
would properly reflect the costs of additional outputs to prospective
buyers and thus lead them to make appropriate choices in terms of
the impact of their decision on the economy as a whole. This cost
of additional output is usually referred to as the "marginal cost." Mar-
ginal cost is sometimes loosely identified with the "variable costs" of
the accountant, or in some contexts to "out-of-pocket" costs, but as
will be seen marginal cost often contains elements of what is usually
termed "fixed cost," insofar as in the long run additional output may
require the installation of additional fixed plant or capacity. The
costs of providing added capacity will often not increase in proportion
to the increase in total capacity, as when a highway is doubled from
two lanes to four lanes and the traffic that can be carried without
undue congestion and delay is much more than doubled. In such cases

"Further discussion of this issue is found in the papers by Steiner and Arrow
in this volume.
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marginal cost will not fully cover a proportionate share in these fixed
costs.

For these reasons it is usually best, in discussions of this kind, to
avoid altogether the use of the terms "fixed cost" and "variable cost"
and refer instead to marginal cost, on the one hand, and to the "intra-
marginal residue" of costs on the other; the latter term designates that
part of the total cost that would not be covered by the aggregate reve-
nues generated by prices set equal to marginal cost for each class of
output.

Where there are such economies of scale, then, setting price at
marginal cost so as to induce purchasers to make correct decisions re-
garding the extent of their use of the product will entail operating at a
loss, and any price which will yield even the bare normal profit will
necessarily be such as to cause purchasers to use less of the product
then would fully exploit the potential of the situation. Some degree
of departure from the free competitive system is thus essential in such
cases if substantial inefficiency is to be avoided.

III. SUBSIDIZATIOzN OF DECREASING COST INDUSTRIES

A. MARGINAL COST AS AN ABSOLUTE PRICING STANDARD*

For a long time it was held by many economists that the proper
solution for such situations would be to set prices at the marginal
costs in such industries, and to cover the deficits that would result,
which would be equal to the "intramarginal residue," out of general
tax revenues or from other charges collected in some way unrelated to
the consumption of the particular service. Only in this way, it was
felt, could users of the service (whether as ultimate consumers or as
productive units using them as inputs)be led to make proper choices.
For example, suppose a given shipment can be handled by rail at a
marginal cost of $100, whereas by truck the cost would be $120. Then
unless the shipper would value the added convenience of the truck
service at more than $20, the most economical way to ship would be by
rail, from the standpoint of overall efficiency. Yet in order to cover its
intramarginal residue the railroad might have to charge $150, on the
basis of a fully allocated cost including a share in the intramarginal
residue, whereas the trucker, whose economies of scale are considerably
smaller, might have to charge at most $130 to cover his costs, including
a full contribution to his residue, if any. Under these circumstances
the shipper would be induced to ship by truck, in spite of the fact that
this would cause more resources to be used up in the transportation
process, and thus to become unavailable for other purposes, without
yielding any comparable advantage to the shipper.

If, on the other hand, the intramarginal residue of the railroad could
be financed out of general tax revenues, it was held, so that the rail-
road rate could be lowered to $100 so as to represent marginal cost,
and similarly for the trucking service, then the shipper would be faced
with prices that would truly reflect the costs that would be incurred as
a result of his choice of one mode or the other, and he would be induced

*Further discussion of this issue is found in the papers by Krutilla and Milli-
man in this volume.
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to make a decision between shipping by rail, using a trucking firm, or
operating a truck on his own, that would be consistent with overall
economic efficiency, properly balancing the advantage to him of one
mode or the other against the respective costs to be borne by the rest
of the community.

B. MODIFICATION OF THE MARGINAL COST PRINCIPLE FOR A CONTEXT OF

GENERALLY IMPERFECT COffPETITION

There are, however, two major difficulties with applying this solu-
tion of pricing at marginal cost in its pure and simple form. One is
that mild degrees of decreasing costs with their attendant tendencies
to imperfect competition and monopoly, with prices significantly above
marginal cost, constitute a large proportion of modern industrialized
societies. To deal with all such cases by attempting to bring prices
down to marginal cost everywhere and to subsidize the intramarginal
residues of each such industry would involve a vast expansion of the
role of government and a severe reduction in the role of free competi-
tive enterprise. On the other hand, to apply simple marginal cost pric-
ing only to a selected group of industries where the economies of scale
are particularly striking and the inefficiencies resulting from unsubsi-
dized or unregulated prices are serious would go too far in the opposite
direction. Pricing such service exactly at marginal cost produce a sit-
uation where some services priced at marginal cost are competing in
the market more or less directly with services priced significantly
above marginal cost. This would result in a substantial, though rela-
tively smaller, distortion, of the same character as, but in the opposite
direction to, that produced by full-cost pricing of the decreasing cost
services.

Thus, for example, if in the above case the superior service of the
truck were worth $25 to the shipper, but the railroad service were
priced at a marginal cost of $100, while the truck charge was $130,
including a $10 margin above the marginal costs, the shipper would be
inclined to choose the rail shipment, whereas the overall efficiency,
making due allowance for the added convenience to the shipper, would
be better served by his using the truck, the $25 worth of convenience
to the shipper being greater than the added $20 in the marginal cost of
the shipment. A proper choice between these two modes of shipment
would be induced if the railroad rate were subsidized to the extent of
$40 rather than $50, so as to bring the rate down to $10 and make the
difference between the truck rate and the rail rate the same as the
difference between the truck marginal cost and the rail marginal cost.
While this would be better than leaving the rail rate at $150, at least
from the standpoint of inducing correct choices of mode by shippers,
it would still leave some distortion, in the case of the shipper whose
alternative was to use his own trucks, where the cost to the shipper
would not contain any excess above the marginal cost comparable to
that contained in the rate quoted him by the common carrier trucker.

This situation illustrates what is sometimes referred to as the general
principle of second best adaptation, which in effect states that when-
ever there is a general rule, such as setting price equal to marginal cost,
that cannot be applied uniformly throughout all parts of an inter-
related system, such as an industrial economy, then the best adaptation

27-877-69-vol. 1-10
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that can be made in controlling a selected part of the economy is likely
to be one that will also depart somewhat from the general theoretical
rule. Li effect, if the rule cannot be followed exactly everywhere, it is
generally best not to try to follow it exactly at any given restricted area,
but to allow for some appropriate deviation. In the case of marginal
cost pricing, the application of this second best principle would call
roughly for prices in the controlled sectors to be set above marginal
cost by an amount corresponding to the differentials prevailing on the
average in the uncontrolled sectors, with the greater weights being
attached to the differentials encountered in the goods and services most
closely competitive with those of the controlled sector. While it is
sometimes claimed that allowing such margins woulOd result in a policy
too com plex to be carried out i practice, actually rough rules of thumb
for carrying out such a policy can be developed that would produce
results reasonably close to the best that would be theoretically possible,
given the constraints against tampering with the uncontrolled sector,
and in any case vastly superior to so-called full-cost pricing.

C. THE PROBLEM OF FINANCING THE INTRAMARGINAL RESIDUE

i. Costs of Subsidizing From GeneraZ Tax Revenues

A more serious obstacle to the carrying out of a policy of basing
prices on marginal costs, with or without the addition of such a repre-
sentative margin, is the fact that the funds necessary to provide the
corresponding subsidies are not freely available without cost, but must
in practice come from taxes that themselves have adverse effects upon
economic efficiency. These adverse impacts arise not only from the
added administrative costs of collection and added costs of taxpayer
compliance, but in terms of the impact of the taxes themselves in inter-
fering with the making of economic decisions in an efficient manner.

The importance of this impact of taxes can be summarized in a
coefficient or ratio termed the "marginal cost of public funds," which
is, conceptually, the ratio of (1) the dollar equivalent of the burden
imposed on taxpayers by the collection of a given increment of taxation
to (2) the net revenue, after all additional expenses of collection have
been met, derived from the tax increase. It would of course be futile
to attempt to improve the efficiency of the subsidized industries by
means that would involve even greater inefficiencies induced by the
collection of the taxes required to finance the subsidy. The circle would
indeed be complete if, based on the plea that the subsidy should be
paid for by taxes on those who benefit, the tax increase took the form
of an added excise tax on precisely the service being subsidized: this
would, of course, defeat the entire purpose of the subsidy.

There are, however, marked differences in the marginal cost of pub-
lic funds obtained from various sources, and indeed, if we look at the
increasing of the rates charged for a given service and the resulting
reduction in the required subsidy as a kind of tax, it will be found
that in many cases such revenues have a very high marginal cost in-
deed. Suppose, for example, that one considers an increase in the fare
on a municipally owned transit system from 15 to 20 cents, and that as a
consequence of this 33-percent increase in the fare, ridership falls off
by 10 percent. Then for every 100 riders who previously paid 15 cents,
yieding a gross revenue of $15, there will under the new fare be only
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90 riders paying 20 cents, vielding a gross revenue of $18, or a net
increase of only $3. The 90 riders wcho continue to ride will, however,
be burdened with an added 5 cents each, or a total of $4.50, and in
addition the 10 former riders who have been driven to some other
alternative that they consider inferior to the transit ride at 15 cents,
yet preferable to the transit ride at 20 cents, will be worse off by
amounts ranging between 0 and 5 cents, average about 2.5 cents, or a
total of 25 cents, which when added to the burden on the continuing
riders brings the total burden to $+.75. or about $1.58 for each $1 of
gross revenue, and if operating costs arc unaffected, as they well may
be. this is also the marginal cost of net revenues.

To be sure, the municipality can respond to the reduction in pa-
tronage by reducing the service, but this saving in cost will be to a
large extent offset by the consequent deterioration of the value of the
service to the remaining riders because of the reduced frequency. Re-
ducing service, indeed, could induce a further reduction in patronage
and loss of revenue. It seems clear, therefore, that under such circum-
stances the marginal cost of public funds obtained from increasing
transit fares is of the order of 1.5 or more. While most large city
governments are fairly hard pressed financially, it seems almost cer-
tain that substantial funds could be obtained from other sources at a
much lower marginal cost than this, even under the most adverse cir-
cumstances. Moreover, in this case an increase in transit fares, consid-
ered as a tax, is one of the most regressive taxes of any significance,
in that approximately the same dollar burden is imposed on individ-
ualS drawn from a wide range of income levels and ability to pay.

The prescription that one gleans from these two considerations is
that in the pricing of a service subject to sharply decreasing costs or
showing substantial economies of scale, one should first consider a
price exceeding marginal cost by a margin corresponding to the mar-
gin existing in competing services, and then increase the price further
to the point where the marginal cost of obtaining additional net rev-
enue from the increase in the price is roughly equivalent to the mar-
ginal cost of obtaining net revenues from such other sources as would
be the likely candidates for adjustment in increase in the overall
budget of the government concerned.

ii. Subsidy Through Tax Abatement: Preservation of Independence
Once one has gone this far, one may find that in cases where the

economies of scale are not too extreme, one is not too far from a set of
prices that would enable the operation to be carried on on a self-liqui-
dating basis. Or if this is not the case initially, one might find that by
suitable adjustment of the tax structure, with exemptions from taxes
where this can be done without unduly impairing the integrity of the
tax, a reasonable approximation to this situation can be brought about.
One can certainly, under this heading, begin by abolishing any special
taxes on the utility operation as such, such as any special franchise
taxes, gross receipts taxes, or special excise taxes; property taxes on im-
provements and personal property actually used in providing the serv-
ice can also be abated in most cases without causing serious difficulties
of definition or wasteful incentives. Taxes on land and on corporation
income may be another matter.
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If by tax abatement or otherwise the operation can be brought to a
point where the prices otherwise desirable on efficiency grounds are not
too far from covering total costs, there may be a distinct advantage,
from the standpoint of creating greater independence of administra-
tion and providing incentive for operating efficiency and economy, to
increasing the rates sufficiently further so that the element of explicit
subsidy is largely eliminated. Even if this cannot be done without
pushing prices too far from their efficient levels, it may be possible to
come sufficiently close to the efficiency level of prices by arranging for a
subsidy to be provided to an extent to be determined independently
of the manner in which the service is supplied. The objective in this
case would be to leave management with full freedom to operate on a
reasonably independent basis, without having to be concerned on the
one hand about whether a contemplated action might result in an
increase or decrease in the subsidy, or on the other about having to
justify its outlays to the agency that would be called upon to foot the
bill. Moreover if operations-dependent subsidization is eliminated,
it may be somewhat easier to allow the operation to be carried on by
private enterprise rather than by a Government agency, and this may
under some circumstances be considered to be an advantage.

It is essential to the operating efficiency of the enterprise, however,
that the subsidy be actually independent of the manner in which the
service is supplied, and not take the form of payment for some
particular category of cost. Making the subsidy cover some specific
element of cost can be disastrous to the economical use of resources, as
has occurred with the New York Transit System. There the fact that
expenditures classifiable as capital outlays could be subsidized out of
general city revenues through assumption of the capital charges, while
operating expenses had to be met from revenues, has resulted in cur-
rent service being cut to the bone while outlays for equipment, appur-
tenances, and new facilities have been laid out and programed on
a relatively lavish scale.
iii. The Use of Discriminatory Pricing

Possibilities for developing a self-liquidating rate structure that
would bring the allocational efficiency of the operation reasonably
close to the absolute maximum that might be achieved with the aid
of a subsidy are increased when certain types of discrimination in
the rate structure are introduced. Perhaps the best example of this
is the electric power industry, where by judicioius use of the classifica-
tion of customers and of block rates, sometimes refered to as a "multi-
part tariff," a substantial amount of the intramarginal residue is
covered in ways that do not impinge seriously on the marginal con-
sumption of the larger consumers. Even here, however, many small
customers remain at points on the schedule where they are paying a
rate at the margin far above the marginal cost of supplying them
with more electricity, while others fail to take full advantage of their
opportunities because of their lack of understanding of the price
they would have to pay for additional use, given the complexity of
the rate schedule, the intangible nature of that which they are buying,
and the difficulty of correlating the size of the bill at the end of the
month (or in some cases, 2 months) with particular uses of electricity.
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Even here, the degree to which the existing pricing system falls
short of producing optimum results is suggested by the wide varia-
tions in rates for comparable service that are charged in various parts
of the country. These variaitons are far greater than can be accounted
for by differences in the cost of power at the bus-bar, or differences
in the characteristics of the neighborhoods serviced, or environmental
difficulties in installing the distribution network. In large measure
they reflect attitudes toward the setting of rates ranging from highly
consumer-oriented attitudes in the case of the distributors of TVA
power, to highly profit- and security-oriented attitudes in the case of
many of the privately operated utilities.
iv. Pricing of Utility Services According to the Size of Premises

Actually, much better results could be achieved in electricity dis-
tribution by introducing into the domestic rate structure a variable
block size that would vary with the size of the premises served. Thus
for a large house the amount of current that would be paid for at the6-cent rate, before the lower rates would begin to apply, would be
greater than the amount in this block for a smaller house. With judici-
ous determination of such a rate schedule, even the relatively poor
would, if living in correspondingly small quarters, have available to
them a low marginal rate for additional consumption. Such a rate
schedule would also have a more favorable impact on individuals of
low income than present rate schedules.

Something of this sort is indeed done in some cases where the blocks
are in terms of the total connected load, but in this case the concept
behind the rate is more nearly one of adjusting for the extent to which
the consumer contributes to peak loads rather than an explicitly dis-
criminatory one. Moreover this form of charge may act as an undesir-
able deterrent to the installation of additional equipment, often with-
out relation to any likelihood that the installation of the equipment
would in fact result in heavier peak loads. Actually, even the variation
of the size of the rate blocks in accordance with the size of the premises
would to some extent constitute in effect an extra charge levied for
living in larger quarters, and to this extent would have a tendency to
induce undue stinting on housing space. The amount of this charge,
however, would be small relative to the other costs of expanding one's
living space, and it does not seem likely that the effects of this sort
would be sufficient to outweigh the overall advantages of such a rate
scheme in relation to better utilization of electric power distribution
facilities. These side effects would, of course, on general second best
principles, indicate that this method of pricing should probably not
be pushed all the way to allowing the final follow-on rate to be reduced
quite to the level of the marginal cost of additional electric power.
v. Financing Utility Services by Charges on Land Ownership

Plans such as the above are possible for electricity by reason of the
use of at least some electricity being a virtual necessity: high initial
block rates are unlikely to induce any significant number of customers
to decide to do without electricity altogether. Such plans would prob-
ably be possible for water supply as well. And while such methods
can alsobb applied to gas or telephone service, there is here a much
greater danger of driving some customers to give up the service en-
tirely, so that the degree to which such discrimination can be applied
is much more limited.
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There is, however, a good deal to be said for an even more radical
method of covering the intramarginal residues of utility services of
this type, at least in part. This is to levy a charge, possibly on a front-
foot basis, on all owners of property past which the distribution mains
run, whether or not they actually take the service. The justification
for making such a charge to persons who do not actually use the
service would be somewhat similar to the practice of requiring the
purchaser of a car to pay a price covering the cost of the headlights
that necessarily come with the car, even though he intends never to
drive at night, or the cost of a body and engine capable of carrying
six persons at 90 miles per hour, even though the purchaser never
intends to carry more than two persons or drive more than 60 miles
per hour, simply because those are part of the specifications of that
particular type of automobile. In a similar manner the availability
of utility services is a part of the specifications that come with a
particular parcel of land, and should be paid for whether or not used.

Charging on such a basis could appropriately be extended not only
to the conventional utilities, but to mail service, garbage collection,
parcel delivery services, cable TV, and even, though possibly on some
other basis than frontage, fire protection and transit service. Assess-
ment, of charges of this sort for occupancy of property having these
services available whether or not they are used would go far to dis-
courage inappropriate land use, whereby potential occupiers that do
need these services are forced to move elsewhere and require costly
extensions of the services into new territory. To some extent leap-
frogging and sprawl would be discouraged and the development of
urban areas induced to follow a more rational pattern.

In many cases, however, the possibilities for abating the inefficiencies
resulting from prices too far above marginal cost through such multi-
part pricing, discriminatory pricing, and other devices are limited, so,
that even with -the best possible price policy, substantial inefficiencies
will result under any scheme that is in any significant sense self-
liquidating. Urban transit is also certainly an example of this, and
intercity transportation may be another. Other possible candidates are
telecommunications services, cable TV, and newspaper delivery.

D. THlE PROBLEM OF PRESERVING MANAGERIAL INCENTIVES

In such cases, the problem must be faced squarely as to whether
the added possibilities for inefficiency and lax management introduced
by the payment of a subsidy are so serious as to warrant the tolera-
tion of the allocational inefficiency inherent in operating such services
on a self-liquidating basis. A great deal will depend not on pure
economics, but on the political realities of the situation. One danger is
that public operation on a subsidized basis may lead to a tendency to
accede to demands of customers that the service be expanded beyond
the point where the benefits conferred would fully justify the added
costs, given that the customers would not themselves be bearing the
full costs, or even, in some cases, the full additional costs of the incre-
ment.. Another possibility is that the operating agency may not be as
keen to hold costs down as it would if it had to finance the operation
directly out. of the charges that it was levying itself. Still a third
possibility is that the operating agency may spend an excessive pro-
portion of its administrative effort in attempts to justify an increase
in the subsidy and hence Gi the possible scope of its operations.
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These problems will exist to some extent whether the operation is
a private one or is carried on by a public agency, but may be to a
degree more severe where there is a distinct interest represented by
a private management responsible in part to private shareholders.
For this reason a decision for subsidized operation may entail public
ri.ther than private operation.

If the decision is for subsidized public operation, we can then be
content to have the rates set by the application, without further modi-
fication, of the principle of equalizing the marginal cost of public
f-uids secured by various rate increments with each other and with the
general marginal cost of public funds secured from other sources. If,
however, the operation is to be placed on a self-liquidating basis, or
is to be subsidized only to a limited extent defined independently,
such as by abatement of or exemption from taxes, or by the dedica-
ti on of certain revenues, it will no longer be possible to secure equality
of the marginal cost of net revenues to the operating agency with the
marginal cost of public funds generally for the responsible
government.

IV. RATEMARING IN DECREASING COST INDusTRIES REQUIRED To BE
SELF_-SUPORwmG

A. EQUALIZING THE MARGINAL COST OF NET REVENUES

If the independent operation has only a single price under its
control, as is substantially the case, for example, with many transit
operations having a single flat fare, the level of the fare is deter-
mined by the financial requirement, and there is no further room for
discretion. In most cases, however, there will be a number of inter-
related rates capable of being adjusted, and some principle is needed
for doing this. One way of doing this would again be to use the prin-
ciple of equalizing the marginal cost of net revenues for each of the
rates under the control of the agency, but in this case not requiring
that this internal marginal cost of net revenues be equated with the
marginal cost of public funds. In effect, as long as one can get addi-
tional net revenue of $100 from customers in group A at a cost to
them of only $120, while it would require a burden on group B of $130
to get the same amount of net revenue for the operating agency, it will
be possible to decrease the aggregate burden imposed on the customers
in order to met a given net revenue requirement of the operating
agency by increasing rates to get additional net revenues from group
A and lowering the rates on group B so as to give up a corresponding
amount of net revenue. If this procedure is carried out until equal-
ization of the marginal cost of net revenues has been achieved, the
aggregate of benefits to customers will have been maximized.

B. EQUITY, EFFICIENCY, AND THE OVERLAPPING OF OPPOSITELY AFFECTED

GROWuS *

Justification for such a rule does of course require that one be able
to state that a dollar of benefit to group B is to weigh as much as a

* Further discussion of this issue is found in the papers by Weisbrod, Bonnen,
and Freeman, In this volume.
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dollar of burden to group A in the process of decisionmaking. This
would obviously not be valid if group A were known to be significantly
underprivileged relative to group B, for example. In practice, however,
it can often be stated with some confidence that there is no significant
difference between the income levels, on the average, of the two groups.
Indeed, the two groups may actually consist in large measure of the
same individuals in different capacities, and in extreme cases the two
groups may be almost indistinguishable, especially if one considers
that equity should properly not be concerned with business firms as
such but only with the ultimate individuals who are the customers,
employees, or stockholders in the various firms.*

For example, if the question is one of increasing rush hour transit
fares and correspondingly lowering offpeak fares, it must be con-
sidered that many rush-hour riders also ride at other times as well,
or if not, members of their families do. Or if the question is one of
adjusting relative railroad rates on steel sheets on the one hand and
coal on the other, by the time the freight rates have been absorbed in
costs and passed on to ultimate consumers of electric power, canned
goods, automobiles, and the like, it is likely that few if any ultimate
consumers would be able to tell, in the long run, that his own share
of say a $100,000 additional burden imposed on shippers of steel sheets
would be greater than his own share of say a $120,000 saving thereby
made possible to shippers of coal.

Moreover, even though one might in any particular stuation be able
to say that the two groups of ultimate consumers are distinguishable,
and that in some sense it would be unjust in the particular instance
to impose a burden on one group even for the sake of a substantially
greater benefit to be conferred on the other, yet when one considers
not merely the particular decision in isolation, but the net result of a
large number of similar decisions, each to be made on the basis of
maximizing the net total balance of gains minus losses, one can have
a quite different feeling about the matter. Even though an individual
might come out on the short end of one of these decisions, there will
be others in which he gains and probably gains relatively more. If in
effect one thinks not of making a particular decision in isolation, but
rather of deciding on a policy to be carried out in making a whole
class of decisions ranging into the indefinite future, it is likely that
few, if any, individuals would be found, after it is all over, feeling that
they had come out worse in the end as a result of consistently applying
a rule of balancing dollar gains and losses in this way, as compared
with any other rule likely to be applied consistently. And even if
there were a few who could look back after the event and say they
did worse, if instead we look at the situation prospectively, as indeed
all decisionmaking must do, there will be practically no individuals,
even provided with all of the relevant information available at that
time, who would be able to correctly anticipate with any confidence
that they would be worse off under this policy than under another one.

Thus here more than in most situations, there is good reason to look
to economic efficiency rather than to be held back by rules of justice
or concepts of equity applicable to the individual case. The individual

*Further discussion of this Issue Is found In the paper by Krutilla in this
volume.
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who correctly understands that it is proposed in the name of justice to
take $11 from his left-hand pocket in his capacity of coal consumer,
directly and indirectly, in order that $10 may be put in his right-hand
pocket in his capacity of indirect consumer of steel sheets islikely to
have a fairly low opinion of such "justice."

This is not to say that there may not be cases where the impacts
are so immediate, glaring, and substantial, and the sense of injustice
generated so acute, that efficiency may be set aside for the sake of
justice. If, for example, one builds a new rapid transit line in a given
direction, and proposes that since this new line will be, for a time at
least, very lightly loaded, so that marginal cost of carrying additional
passengers is low, and that the fare should be correspondingly low,
while marginal cost on crowded lines in other directions calls for a
correspondingly higher fare, this is likely to strike many as piling
insult on injury. It may be regarded as a sufficient, though perhaps nec-
essary discrimination if, simply because one must do one thing at a
tune, one particular area is singled out for the new line; to give the
beneficiaries of the new line a lower fare in addition while maintain-
ing the higher rate on the older crowded line many not only provoke
hard feelings but make the original decision as to the location of the
new line or the sequence in which the new lines are to be built a po-
litically disruptive one.

In such cases the felt injustice involved in adjusting rates for maxi-
mum efficiency and the political tensions generated may have to be
taken into account. The redistributive effects in such a case may be
so substantial and so concentrated on identifiable individuals as to
make it unlikely that adequate compensation would come from the
random occurrence of countervailing decisions resulting from applying
the efficiency rule in other cases. One possibility, of course, would be
to cover some of the cost by levies on the property affected, as sug-
gested above. But if this cannot be managed, it may be necessary for
the sake of avoiding substantial dissatisfaction with the equity of the
situation to retain some uniformity of fare structure. In doing this,
however, it must be realized that one is incurring a significant degree
of economic inefficiency through encouraging overutilization of the
old facility and underutilization of the new, including a tendency to
cause development along the new line to be less well adapted to the
facilities being providedithan would otherwise be the case. Moreover,
it is important to note that deviations from the efficiency rule are jus-
tified in this manner mainly in cases where there is a very substantial
direct impact on identifiable individuals. No such deviation is justifi-
able on grounds of impacts on industries or businesses, generally
speaking.

V. EQUITY AND EFFICIENCY IN URBAN TRANSPORTATION *

A. THE SUBSIDIZATION OF COMMUTERS

A similar issue can arise in considering, on the above principles,
the subsidizing out of general revenues of a service used predomi-
nantly by wealthier groups. An example of this would be the subsidi-

*Further discussion of this issue is found in the paper by Nelson in vol. 3 of
this collection.
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zation of rail commuter service to the wealthier suburbs, as distinct
from local transit service. In this case it might well be held un-
conscionable to provide additional subsidies out of funds that at the
margin would be derived largely from added taxation impinging on
lower incomes given the difficulties in obtaining any substantial addi-
tional amount of revenues from upper income groups without a major
overhaul in the entire philosophy of the income tax structure, par-
ticularly in relation to the various loopholes with which it is riddled.
The situation here is particularly acute in that such subsidization
would be added to other inequities that run in the same direction, such
as the tax advantages accorded homeowners relative to tenants and
the avoidance by many suburbanites of a large part of their share in
the burden of supporting metropolitan amenities and obligations.

In practice, however, the question of such subsidy to suburban mass
transportation must be considered in the light of the even heavier sub-
sidization of the alternative mode of commutation by private car.
Failure to subsidize mass commutation facilities may merely mean
that more traffic is diverted to highways, generating added conges-
tion impinging not only on the commuters themselves but on others
caught in the general congestion. This in turn is likely to lead to a
demand for additional facilities constructed in considerable measure
with Federal funds or with funds derived from motorists using the
facilities at noncongested times and places and who will derive rela-
tively little benefit from expansion and duplication of facilities for
commuters. Thus the end result may be that avoidance of a more
obvious subsidy to suburbanites through subsidized mass transporta-
tion may merely lead to a far greater, though less patent, subsidy to
these same commuters as motorists.

Moreover the existing and prospective subsidies to private car com-
muters are so great that in many cases not even the offer of free mass
transportation service would suffice to produce an efficient choice of
mode of travel as between private automobile and mass transit. The
subsidy, computed in marginal terms, to the private car commuter
often far exceeds the entire marginal cost of the mass transit service.
If the private car trip involves a subsidy of $1 per trip on a marginal
basis and the marginal cost of the corresponding transit trip is $0.60,
it would require the payment to the passenger of a bonus of $0.40 for
each rush-hour ride on the mass transit service to cause the costs borne
by the commuter to correctly reflect to him the cost differential in-
volved in his choice between the two modes, so that he would be in-
duced to make a proper choice in terms of weighing his own prefer-
ences against the resources used in making the two alternatives avail-
able to him. And even if such a bonus could be financed, it would on
the other hand bias the choice between living in the city or close to the
job and living in the suburbs, or between taking a job in the city and
commuting versus finding a job in a decentralized office in the suburbs.

B. THE P'RICIN=G OF FACILITIES THPEATENED WITH CONGESTION

There is, indeed, no adequate solution to the problem of inducing
efficient patterns of commuter travel and providing the facilities for
satisfactory service at minimum cost that does not involve in one way or
another imposing a specific charge on the private car commuter that
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will bring home to him the full social costs of his trip. These costs
should in principle include not only the full cost of duplicating or
enlarging facilities to take care of peak hour volumes of traffic, as
well as a major share of the cost of routes and facilities which also
provide substantially improved service for offpeak users, but addi-
tional elements to reflect the contribution of automobile traffic to air
pollution, and the cost of automobile accidents, to the extent that these
are not fully covered by insurance or are covered in a way that does not
suitably impinge on the decision to make the particular trip. These
costs must of course be brought home to all users of the congested
facilities at congested times, and not just to the regular daily users.

Such a suggestion may to some conjure up visions of 'toll booths
sprouting up everywhere, with the queues at the booths and the sal-
aries of the toll collectors eating up most of whatever benefits might
be derived from improved management of the traffic. There are, how-
ever, a number of alternative devices for the collection of such tolls
without excessive expense for toll collectors or delay or inconvenience
to motorists, with a degree of flexibility and adaptability capable of
varying the charges so as to provide a reasonable approximation to
the desired optimization. These devices range from simply requiring
all vehicles entering designated congested areas to display a license
marked, torn, or chemically activated by breaking a capsule, so as to
indicate the time and place for which it is being made valid, with or
without provision for returning used licenses for credit of the unused
value; through meters on cars actuated by pulses emitted from road-
wNm7 enblms to ser-histicated scanning or locator systems that would
permit a bill to be computed for each vehicle and mailed to the regis-
tered owner monthly. Institution of such congestion tolls would not
only Facilitate a rational solution to the problem of the commuter, but
would vastly increase the efficiency and utilization of the downtown
street facilities.

Indeed, it is not usually realized what a drastic improvement can
be achieved with relatively slight reductions in the amount of travel
actually performed. If, for example, we have a reduction of only
10 percent in the vehicle-miles of travel attempted over a given street
network, this can easily result in a 25 to 50 percent reduction in the
number of cars attempting to move at any one time, corresponding to
an increase in speed of 20 to 80 percent, depending on the severity of
the initial congestion conditions. When to this is added the provision
of adequate incentives to move as much of the freight as possible at
night and other uncongested periods, and deterrents to the preemption
of street space by excessively protracted parking and double parking
and by the use of excessively large vehicles, it should be clear that an
almost revolutionary improvement in downtown traffic conditions
is within reach in relatively short order. Thus the use of congestion
charges will not only reduce the need for subsidy to the commuters
from the wealthier suburbs, but will have a crucial revitalizing impact
on the core cities and the central business district. Nor is the contribu-
tion of the resulting revenues to hard-pressed city treasuries a negli-
gible element. Here, indeed, is one source of revenue with a marginal
cost of public revenue of much less than 1.0. In many instances, indeed,
the motorists will pay the added charges and find themselves better
off than they were originally, so that the marginal cost of public
revenues may be zero or even negative.
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VI. REGULATION OF PRIVATELY OPERATED UTILITIES

A. THE NEED FOR LIMITATION OF THE EXPLOITATION OF

NATURAL MONOPOLIES

There remain those cases where for one reason or another it seems
desirable to leave the supply of the service in question in private hands.
In such cases the existence of substantial economies of scale would, in
the absence of regulation, lead to the development of an intolerable
degree of monopoly power. In cases such as this the ability of the
uncontrolled monopoly to raise prices and exploit the consumer is far
greater than that existing in cases where monopoly exists without
strong economies of scale, since in the latter case the ever-present
threat of entry by new firms places a limit on the degree to which
monopoly power to exploit can be exercised over any long period.
Here the economies of scale mean that costs of potential small scale
competitors would be higher than those of the monopoly, making it
much more difficult for them to compete and leaving the monopoly
free to raise prices considerably above its own costs. Accordingly,
some form of price regulation is essential if the greater efficiency of
the private operation is not to be completely outweighed by the alloca-
tional inefficiency induced by monopoly pricing, to say nothing of the
inequity involved in such exploitation.

B. METHODS OF SECURING EQUITY FOR SHAREHOLDERS

Regulation of the price or a utility, however, introduces a new ele-
ment into the situation: the problem of securing equity as between the
shareholders and the consumers. Basically the problem is one of mak-
ing it clear, at the time the stockholder makes his investment, whether
indirectly in the form of reinvestment of earnings or directly in the
form of purchase of shares, just how much and under what conditions
he is entitled to receive as a return on his investment. As long as the
terms of this implicit contract are reasonably clear and cover sub-
stantially all of the more likely contingencies, and the terms of the
contract are adhered to, the investor can have no cause to complain.
The difficulty is that there is often a conflict between the selection of
a type of contract that would be most conducive to such certainty and
one that would permit the closest approach to economic efficiency.

In the United States, the problem has in the past been complicated
by the intervention of the courts in making a 14th amendment issue
out of the matter. Given the fact that most active regulation was ini-
tiated after considerable investment had already been committed in
the absence of any clear contract, implicit or otherwise, and that even
where franchise contracts existed their validity could often be ques-
tioned on grounds of undue influence, bribery, or fraud, the question
of determining what investors were entitled to tended to be regarded
as a matter to be determined de novo as of the current instant without
too much regard to the past. The doctrine arose that the investors were
entitled to receive the equivalent of a "fair return" on the "fair value"
of the property "used and useful" in the public service. How this
"fair value" should be determined, however, has been a matter for
great uncertainty and controversy. An appraisal in terms of what a
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willing buyer would pay for the property, as is usual in property tax
assessment, will not do for this purpose, since this value would de-
pend on the rates to be established, leading to a circular self-justifi-
cation of almost any value. Nor, for the same reason, could the market
value of the shares be used for this purpose, though they might be
used more directly as a test of the reasonableness of the rates. While
there seems to have been a tendency on the part of many regulatory
authorities to be almost deliberately vague concerning the basis on
which they have determined this "fair value", possibly from a not
altogether groundless fear of seeing their determinations overthrown,
and practice varies widely from one jurisdiction to another, discus-
sion of fair value determinationfor ratemaking purposes has generally
focused on two distinct concepts, that of "current value" and that of
"historical cost", plus some minor variants, one of the more important
of which is that of historical cost adjusted to allow for price level
changes.
i. Current Value as a Rate Base

The current value rate base was originally thought of as reflecting
what it would cost to reproduce the physical plant under current condi-
tions, with due allowance made for the difference between the value of
a new plant and that of the partially worn and used plant. But when
it was applied to specific cases it became clear that in many instances
the same type of plant would not in fact be constructed were an attempt
to be made to provide the service anew from scratch. This problem
extended not merely to the replacement of brick walls by reinforced
concrete, or to the laying of new gas mains under a shoulder or park
strip rather than tearing up pavement to reproduce the old mains
that had been laid before the street had been paved, but of installing
entirely new types of system with different operating costs and char-
acteristics, such as microwave instead of carrier current systems, or
higher pressure and temperature turbines and boilers rather than the
older less efficient ones, and the like. To make any sense at all, the cur-
rent value concept had to be redefined in terms of the value the old
plant would have in competition with or as an alternative to fully
modern plant capable of rendering the same service, with necessary
adjustments for differences in operating cost. And in some cases, even
the service rendered by a modern plant constructed de novo would
have different characteristics and a different value and market.

When thus pursued to its logical conclusion, the concept of current
value becomes one that is extremely difficult and costly to evaluate in
practical terms. Where cases have been taken through the courts,,the
delays have often been such as to render the data collected obsolete by
the time the decision is reached. And at best the manner in which the
concept would be evaluated could hardly be said to. give the kinvestor
any real feeling of security, which in turn would tend to result in an
increase in the cost of securing additional capital funds, because of
the risk engendered by this uncertainty. It is hardly too much to say
that to the extent that reliance has been placed on current value as a
basis for rate regulation, regulation has been a rather dismal failure.
ii. The Historical Cost or Prudent Investment Approach

.In principle, the use of the historical cost rate base places the inves-
tor in-somewhat the position of a preferred stockholder, entitled to a
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fair return on the book value of the property used in providing theservice, subject only to the condition that on the one hand the invest-ment be made with reasonable care and prudence in the light of theinformation available at the time, and on the other to the conditionthat the demand for the service be sufficient to permit this return to beearned at rates that would be reasonable as to level and not undulydiscriminatory among the various classes of customers. If the demandfor service should fall off severely, as for example happened withstreetcar lines, so that maintaining the return to the investor would beeither entirely impossible or possible only at rates that would be con-sidered entirely exorbitant, then the investors would be required toshoulder a loss, the possibility of which would have to be considered indetermining what constitutes a fair rate of return. While some uncer-tainty may still remain as to what is exorbitant and what, if any, lowerreturn the investor is to be entitled to under such circumstances, thisuncertainty concerns only what is usually a fairly remote contingency,and is in effect the minimum amount of uncertainty consistent withany reasonable degree of private autonomy for the enterprise, unless,indeed, there is to be some form of government guarantee to bail theinvestors out in the event of such a severe decline in demand.
In one respect, however, the position of the utility investor maydiffer from that of the preferred shareholder, in that whilethe preferred share normally specifies a fixed dividend rate, the rateof return to which the utility shareholder is entitled is ordinarily leftto be adjudicated in the light of current market conditions. Presum-ably the rate of return allowable would be higher when interest ratesare high, and conversely. The multiplicity of market interest ratesprevailing at any one time, the uncertainty of the degree of risk to beassigned to the utility investment and the corresponding selection ofcomparable market rates, and especially the existence of fixed interestindebtedness, with the attendant leverage and especially the pervasive

baneful influence of the corporation income tax introduce an elementof uncertainty at this stage that is almost as great as that involved inthe determination of a replacement cost rate base, though with less ofa tendency to generate prolonged procedural delays. The problemcould readily be solved, at least in principle, by agreement in advanceat the time the investment is made that the rate of return should beeither. a specified percentage or should be determined by reference tosome specified index of interest rates. But it would still be necessaryto leave some margin above the minimum rate necessary to attractcapital in order to be sure that the utility would be able to financeneeded expansion without impairing the equity of antecedent inves-tors. Such explicit advance agreement has not been a frequent practice,however.
Actually, while in principle the use of a historical cost rate baseshould result in a constant money dividend to shareholders, or atleast one varying only with general changes in interest rates and theleverage in the capital structure of the company, actual applicationof the principle seems to fall short of this for a number of reasons,among them the time lags and delays in the regulatory process, theintermingling of regulated and nonregulated business in the accountsof the utility, land inconsistencies between the acts of different rega-latory bodies. For example, in spite of the fact that A.T. & T. had
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paid a $9 dividend steadily from 1922 to 1958, and the FCC had
declared its adherence to a historical cost rate base, the effective divi-
dend rate was thereafter increased, subsequent to a stock split, reach-
ing the equivalent of $13.20 in 1966, with nothing in the overall trend
of interest rates or the capital structure of the company to warrant
such an increase.

In many jurisdictions outside the United States, the entire rig-
marole of rate base and rate of return determination is short-circuited
by the simple device of requiring that dividends be limited to a fixed
amount, with new capital requirements obtained by sales of shares
on a competitive basis. Any accumulation of a capital surplus in
excess of a normal reserve level is then the signal for a rate reduc-
tion, and any depletion of the surplus below a suitable level is the
signal for a rate increase. But to work properly, such a method re-
quires that all of the activity of the operating corporation be brought
under a single regulatory rule.
iii. Adjustment for Changes in the General Price Level and in Interest

Rates
Whether applied in terms of rate of return and rate base, or in terms

of direct control over disbursements to shareholders, one major diffi-
culty with such a historical cost method of determining utility rates
is that in the event of substantial price inflation (or deflation) the
capital charges included in the cost of the service will fall severely
out of line with other prices, and in extreme cases could lead to rates
significantly below the optimum level from the standpoint of resources
in the case of inflation, or, in the case of severe deflation, to rates that
are excessively high. There is also the claim on behalf of the in-
vestor that in the case of inflation he is being deprived of the expected
real return on his investment, though here it can be pointed out, at
least in the case of a well-defined policy, that he is in no worse a posi-
tion than the investor in a bond or other nonconvertible obligation
with a return fixed in money terms. Thus it is primarily the impact
on resource allocation rather than the impact on the investor that is
of crucial significance here.

The problem of changes in the general price level can be adequately
taken care of by adjustment of the historical cost or of the allowuble
dividend by the application of an appropriate index number of gen-
eral prices. The only requirement is that the adjustment should be
one clearly agreed on in advance, and that it should be applied even-
handedly in both directions and not become a case of heads I win,
tails you lose. It is, to be sure, not at all clear whether, in terms of
current capital markets, a security offering a return fixed in money
terms or one fixed in proportion to a general price index would result
in a lower cost of capital on the average, but whatever difference there
is is probably of minor importance.

In addition, even where regulation is based on control over dividend
disbursements, it may be appropriate to make adjustments in the
dividend rate based on variations in market rates of interest. Provided
that an appropriate index can be found that is sufficiently robust to
stand the pressure possibly involved in making it the criterion for a
substantial variation in price and rate levels, and that the manner
of computing the adjustment is clearly specified at the time investment
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commitments are made, there should be no difficulty with such an
adjustment either. Such an adjustment would have a considerable
beneficial effect in bringing utility rates more into conformity with
what efficiency requires, causing them to move more in conformity with
the rates of other substitute commodities and services.
iv. Adjustment for Obsolesce'we

A somewhat similar deviation of the regulated price level from
what would be optimal in the light of current circumstances occurs
when technological developments drastically alter the economics of the
situation. Ideally, when a new technological development supervenes
that drastically lowers the cost of providing a service, economic effi-
ciency would call for lowering the price immediately to the full extent
of the cost reduction. If the technological development was correctly
foreseen a sufficient time in advance, it would be appropriate to have
increased depreciation charges during the period of anticipation, so as
to write off the obsolescent investment, by the time the new development
is ready for application, to a value in terms of which this old invest-
ment yields services at a total cost comparable to that obtained for
services produced with the new equipment. Raising rates to cover such
increased depreciation charges would also appropriately tend to curtail
demand during the period when providing for additional service would
require installing additional equipment of a type shortly to become
obsolete.

For example, suppose a unit of coaxial cable costing $100,000 can
provide 10,000 units of service a year, and will have a physical life of
20 years, so that a charge of $1 per unit of service over the 120 years
would provide an annuity of $10,000, sufficient to amortize the cost
at 7.5 percent interest. If operating cost and maintenance per unit of
service amounts to 50 cents, the total cost per unit of service will be
$1.50. Suppose, further, that at some point of time it becomes apparent
that beginning 2 years thereafter microwave systems will become
available, in terms of which the cost per unit of service would be cut
in half to 75 cents. From then on, the value of the coaxial cable system
must be evaluated in terms of the cost of providing equivalent service
by the cheapest competing alternative. Accordingly, subtracting the
50 cents of current operation and maintenance costs from the 75 cents
value of the service leaves a contribution to capital charges of 25 cents
per unit, or $2,500 per year for the remaining 18 years. At the end of
the second year, therefore, the value of the cable unit must be set at
the discounted value of this annuity, or roughly $24,000. To make the
book value agree with this appraisal at that time requires a depreciation
charge of roughly $76,000 over the first 2 years, or about $3.80 for each
of the 20,000 units of service rendered over this period. Adding the
operating and maintenance cost, the total cost of a unit of service during
this period is therefore $4.30 rather than the $1.50 that conventional
accounting procedures would indicate. If under these circumstances the
service is nevertheless offered at a rate of $1.50 per unit, many indi-
viduals to whom the service is worth, say, only $2 per unit will demand
and get the service, even though they are thereby requiring the commit-
ment of resources involving a net cost of $4.30 per unit. Efficiency at
this point requires that the rate be raised either to $4.30, or to the point
where demand is kept within the capacity of the plant already installed,
whichever rate is lower.
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But when the new development is not foreseen long enough ahead of
time to allow such writeoffs to be made (e.g., when the price increases
needed to cover the indicated writeoffs during the short time remaining
before the new technique is effectively available would be so large as
to curtail demand below the capacity of the equipment already in-
stalled), or when an improper or inadequate depreciation policy has
been followed for other reasons, the question arises as to who should
pay for the dead horses. While there may be something to be said for
making this one of the risks that the investors should be called
upon to bear, it is here almost impossibly difficult to define with any
precision the circumstances under which and the degree to which a
burden of this type would in practice be imposed on investors. More-
over the threat that such a burden would -be imposed would create a
strong incentive for management, on behalf of investors, to over-
estimate the amount of obsolescence about to occur, while at the same
time underestimating the amount of obsolescence or depreciation
deemed to have occurred up to the current period. To attempt to
resolve through the regulatory process such an issue, which is even
more a matter of opinion than the concept of current value itself, is
to give up most if not all of the advantage of the historical cost
approach as a relatively well-defined and easily applied method.

In practice, a fairly frequent situation would be one where the in-
adequate past depreciation was the result of insistence by the regula-
tory authority on low depreciation rates and correspondingly low cur-
rent service rates, over the objections of the utility management. Utility
stockholders would then have reason to be particularly aggrieved if
they were to be made to suffer because of a judgment by the commis-
sion that turned out to be demonstrably erroneous in the light of
hindsight.

In terms of equity, indeed, it would seem that if, in the period prior
to the time the imminence of the innovation became apparent, con-
sumers were benefiting from low rates made possible by low deprecia-
tion rates that in the light of hindsight turned out to be inadequate,
it is probably fairer that subsequent consumers in the same categories,
many of whom will in fact be the same individuals, should pay for the
dead horses, rather than that the burden should fall on the shoulders
of the investors who derived no benefit from the error. And much the
same reasoning can be applied whether the error was produced by de-
velopments that could not reasonably have been anticipated with any
confidence, or was due to erroneous policy or poor foresight.

To be sure, the saddling of consumers with the burden of paying
for benefits accorded their predecessors because of what in the light
of hindsight proved to have been mistaken evaluations of technological
and other trends and prospects may, in extreme cases, seriously inhibit
the full exploitation of new developments that permit a service to be
produced at drastically reduced costs, or lead to underutilization
of facilities rendered redundant by shifts in demand. But to threaten
investors with loss in the event of technological developments beyond
those allowed for in past depreciation charges, or to promise them a
windfall in case expected development fails to materialize would be
to introduce a significant incentive against energetic research and
innovation.
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In some cases, of course, the impact of the change may come through
the competition of alternative services that are beyond the competence
of the regulatory authority to control, and in such cases there may be
no possibility of maintaining the promised return on investment out
of charges for the service. It -is primarily with respect to such risks
that the investor may be entitled to demand a higher rate of return
than that obtained on gild-edged investments. At a slightly less ex-
treme level, moreover, the rate structure that would be necessary to
obtain the promised rate of return may be so close to the unconstrained
monopoly level as to imply a marginal cost of net revenues that is
intolerably high. For example, one might in extreme cases have to
impose an added burden on customers of $10 to yield an added return
to shareholders of $1. Something of this order seems to have been the
case, for example, in many transit operations during the decline of
the streetcar and trolley bus. The alternatives to such gross inefficiency
under such conditions are either to inflict losses on investors or to
bail them out through a subsidy of continuing operations. Unfortu-
nately regulatory commissions have generally lacked the sophistication
and foresight to give any specific undertaking as to what their reac-
tion would be to such developments, and of course have generally
lacked the power to promise any contingent subsidy, so that the un-
certainty of governmental action is added to the basic uncertainty
of the inherent economic position of the investment, which uncertainty
must of course in the long run be paid for through added risk premiums
included in the rate of return.

C. RESPONSIVE PRICING

i. Needs and Difctulties
Regulation 'brings in its train still another source of inefficiency;

the difficulty of adapting prices to changing conditions. Marginal
cost, indeed, varies from one moment to another or from one occasion
to another in ways that are not always predictable far enough in ad-
vance to enable the regulatory machinery to operate effectively, at
least in terms of present practices and procedures. In competitive
markets, changes in the price of perishable produce, for example,
tend to take place automatically so as to balance supply and demand
and secure reasonably complete and effective use of the entire supply.
In decreasing cost industries, where the pressures of competition are
not available to induce such price variations, conscious attention must
be given to the problem by those responsible for promoting the ef-
ficiency of the operations.

While situations vary in the degree to which customers can be in-
formed of and react to changes in rates that would reflect these fine
structure changes in marginal cost, there are many cases in which
such changes can be reported at relatively low cost to consumers at
the time they make their effective decisions, in such a way as to make
possible a significant increase in the efficiency of utilization and con-
sequently a lower average level of rates. Telephone service, for exam-

le, is technologically particularly well adapted to such rate variation.
It would not be difficult, for example, to arrange for the dial tone to
be varied, or even replaced by a short recorded message of one or two
syllables, to indicate to the prospective caller the current level of rates
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in effect for local calls, which in turn would be varied in accordance
with the current load on the local switching network. The price varia-
tion could be made to reflect the current short-run marginal cost, which
in this case is largely measured by the extent to which the making of
an additional call by a given subscriber would increase the probability
that the attempt to make a local call by some other subscriber would be
frustrated by a no-circuit condition. For long-distance calls, the com-
pletion of the dialing, or even just of the area code, could be made to
yield a further brief recorded message indicating the current rate
of charge for the call, at which point the subscriber could either abort
the call if the charge is more than he cares to pay, or simply allow
the call to go through if the rate is one he is prepared to pay. To some
extent, also, the subscriber could then adjust the length of the con-
versation according to the rate level quoted, whether long distance or
local.

The use of such charging would make it less necessary to provide
excess capacity to insure adequate levels of service during periods of
peak demand: the rate variation would have the effect of. leveling off
peaks of demand, and, to a lesser extent, of filling in troughs of demand,
resulting in higher utilization ratios and lower average rate levels.
Such a rate variation scheme would be more significant in flattening
peaks than in filling troughs, since much of the latter effect could be
achieved fairly readily by regular scheduled rate reductions, though
there is danger that if an attempt is made to fill in the troughs too
completely by scheduled rate reductions, new peaks may be created
that will produce unsatisfactory service conditions. Something of
this sort has actually happened with respect to offpeak rates to resort
areas during holiday periods.

The variation of rates in response to current traffic conditions is
particularly important as a means of preserving adequate telephone
service standards in periods of emergency such as a storm or other
disaster. At present, and increasingly as the proportion of calls requir-
ing human intervention continues to decline, when lines become over-
loaded about the only thing that can be done to insure that important
calls get through is to disable all but selected classes of telephones
from originating calls except through an operator, and perhaps to
appeal to customers to use voluntary self-restraint. Even this, how-
ever, is likely to result in many emergency calls failing to get through
because they originate with one of the disabled telephones, and even
if such telephones remain capable of making emergency calls through
operators, the dwindling staff of operators may be unable to meet the
needs, particularly as additional time may be required to inquire
whether the call actually qualifies as an emergency. With responsive
rate variation, rates at such times could be made high enough to dis-
courage frivolous calls and it would in most cases be possible for
urgent calls to get through promptly without any need for special
intervention. Responsive rates could thus result in a substantial im-
provement in the reliability of the service and a reduction in its aver-
age cost.

A government-owned utility would have no particular difficulty in
adopting a responsive rate system and obtaining the corresponding
benefits. With a regulated private utility, however, any schedule ap-
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proved by a regulatory body that would establish a specific relation-
ship between the degree of utilization of capacity at a given time and
the rate that is to be chargeable would immediately create an incen-
tive for the utility company to fail to install additional capacity to
the extent that would be desirable, since this would increase its costs
while simultaneously reducing its rates and probably also its gross
revenues. Something would have to be done to counteract this perverse
incentive, for if the regulatory body were to attempt to exercise control
over the installation of capacity, the duplication of managerial effort,
confusion of authority, and conflict of interests that would result
would almost certainly lead to inefficiencies that would wipe out any
advantage there might be in private rather than government owner-
ship.
ii. Escrow Funds for Responsive Pricing

Actually it does seem possible even here to work out an arrangement
that would be reasonably satisfactory. One approach would be to have
both a responsive rate and a retention rate for each unit of service.
The responsive rate would be the rate quoted to the customer, accord-
ing to which his bill would be computed, and which would vary in
some specified fashion according to the current degree of utilization
of capacity. The retention rate would be a rate determined in the
conventional manner, and would determine the amount of revenue
that the utility company would be entitled to retain from the sale of a
unit of service; it would be an internal accounting figure that would
not concern the customer directly. Any excess of the responsive rate
over the retention rate would be paid into an escrow fund, while on
the other hand the utility would be entitled to draw on this fund to
make good any deficiency of the revenue obtained from the responsive
rate below the retention rate. Failure of the utility to expand capacity
would cause the escrow fund to grow, while the retainable revenues
would be held back by the limits of capacity and the high responsive
rates. If the escrow fund were to grow beyond some reasonable size,
provision would be made for the excess to escheat in some appropriate
manner. If on the other hand the utility were in invest in excess capac-
ity the escrow fund would be dissipated and after its exhaustion the
utility would have to content itself with the actual revenues from the
responsive rates as a maximum. This may appear to be a somewhat
clumsy arrangement, but something of this order would seem to be
well worthwhile in view of the greater efficiency to be achieved through
responsive rates. If such an arrangement were deemed to be too clumsy,
then greater efficiency achievable only through the use of responsive
rates would have to be considered an argument for replacing private
with public ownership.

Responsive pricing can also be useful in other fields. In electric
power, for example, responsive pricing might have entirely averted
the power failure that caused a blackout of a major part of Manhattan
several summers ago due to an overload during a heat wave, and would
have greatly assisted in the recovery from the great Northeast power
blackout of 1967. Here the technological changes required to put such
pricing into effect is considerably more cumbersome, including the
installation of meters capable of having their rates changed through
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the transmission of special signals from a central source, as well as
switches to turn certain types of apparatus off in response to those
same signals. It seems likely, however, that here too this added expense
would be well worthwhile in view of the greater efficiency of utiliza-
tion secured and the greater reliability of the service, though this is
not quite so clearly evident as in the telephone case.

In the case of services sold in advance on a reservation basis, such as
long-haul air travel, responsive pricing can be applied through varying
the price at which reservations are made in accordance with the ratio
of previous sales for a given future date to the normally expected level
of such sales. With computerized reservation handling methods, such
responsive pricing becomes possible without excessive additional over-
head, and for the longer flights, at least, the gains made possible seem
impressive. It should be possible to maintain load factors of 90 percent
or more, with a corresponding substantial reduction in the average
fare. Last minute demands for space on particular flights could nearly
always be accommodated, though possibly only at a relatively high
fare; on the other hand passengers willing to shift their plans to match
the availability of space would be able to travel at fares from one-half
to one-quarter or even less of the current fares. And on routes over
which substantial competition prevails, the escrow fund mechanism
might not even be necessary.

D. EQUITY ISSUES UNDER REGULATION

The regulatory process is of course concerned not only with economic
efficiency and with equality as between customers and shareholders, but
with equity among different classes of customers. Such a concern some-
times affects the regulatory process in subtle ways. In the ingot molds
case, in which a decision was handed down last summer by the Supreme
Court, after 5 years of litigation, the Interstate Commerce Commission
was upheld in deciding that even though the marginal cost of shipping
ingot molds from Pittsburgh to Steelton, Ky., was $4.69 by rail as
against around $5.19 per ton by a competing truck-barge route, the
railroads concerned would not be permitted to lower their rate to
$5.11, equal to the rate charged by the truck-barge route. The osten-
sible ground for this decision by the ICC, which the Supreme Court
was not disposed to overturn on economic grounds, was that the fully
allocated cost by rail, including a share in the intramarginal residue,
was determined to be $7.59 as against $5.19 for truck-barge, and that
the latter mode therefore had the "inherent advantage" and was en-
titled, according to the statute, to have its carriage of the traffic pro-
tected. This determination makes no economic sense in terms of the
immediate issue at hand, for on the basis of the data presented the total
cost of the transportation job would clearly be minimized by routing
the shipment by rail, particularly as it appeared that if the rates were
equalized, as the railroads proposed, shippers would generally have
preferred the rail route. To an economist, at least, the normal inter-
pretation of the term "inherent advantage" would have been one
that gave this result.



144

However, there may have been a more subtle rationale for this de-
cision lurking, consciously or otherwise, in the minds of those making
the decision. The ICC was not at liberty to refuse the shippers the
opportunity to ship by truck-barge at the $5.11 rate, as this would
have in effect denied to them the advantage of access to the water
route, which would have been contrary to the policy involved in the
appropriations for navigational improvements. On the other hand to
have lowered the rail rate to the level necessary to secure the traffic
for the rails, which was the immediately efficient solution, would have
involved introducing a locational discrimination between this rate and
the rates by the same mode between other points over comparable dis-
tances for comparable commodities. While the locational discrimina-
tion is in fact there as soon as the low-cost waterway becomes avail-
able, whether or not the rail mode is allowed to compete, the discrimi-
nation seems to be more tolerable if it is generated by the actual use
of a separate mode of shipment with different cost characteristics,
especially if this mode appears to be covering its own costs entirely,
than if the discrimination is between the rates charged for compara-
ble services by the same mode and perhaps even by the same company,
and is brought about by the mere threat of competition from a mode
that is not actually used. As long as the actual movement of the ingot
molds is by water, Sparrows Point, Md., let us say, is in less of a
position to cry "foul" and clamor for a similar rate than it would
be if the actual shipment to Steelton, Ky., were to take place by rail,
even though the relative competitive position of the two localities
would be substantially unaffected by a shift to rail shipment at the
same rate, except, possibly to the extent of the minor difference in
convenience to the shipper. Thus in this instance, the greater degree
of felt injustice on the part of fourth parties when the shipment is
by rail than when it is by water is in a sense irrational, in that the
real relative position of the parties is substantially the same in either
case. Nevertheless such feelings of injustice do generate a political
pressure that is probably felt by the ICC in comparable cases, at least,
if not in this one. The desire to avoid such pressure, together with the
steady barrage of attacks by water transport interests on the dis-
criminatory rate structures of the railroads and the charge somewhat
loosely bandied about that the ICC had become the "captive" of the
railroads may have generated the psychological atmosphere that led
to this otherwise mystifying decision.

But while regulation may thus be prey to forces inducing decisions
less related to economic efficiency than to notions of equity, even, in
some instances, where the equity issue is a spurious one, it must be
conceded that direct government operation is even more susceptible
to the action of such forces. Strong demands are likely to be pressed
for uniformity of nominal rates even where circumstances would call
for substantially different rates on efficiency grounds and where the
justification for uniformity on equity grounds is weak. A degree of
discrimination that would be acceptable when administered by pri-
vate enterprise may become intolerable in a government operation, and
indeed to permit too wide a latitude for differentiation of price is to
invite a more direct appeal to political pressures than is usually pos-
sible in the case of a private operation, even when regulated.
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E. DECENTRALIZATION AS AN ESCAPE FROM INEFFICIENT UNIFORMITY *

In some instances the pressure for inappropriate uniformity of
rates or service standards over a wide area can be averted by decen-
tralization of the operation. In the TVA, for example, while the
central agency acts as the wholesale supplier of power and exercises
some control over the rates and policies of the local distributing
organizations, considerable variation is permitted. One could well
give consideration to the application of similar decentralization in
other areas. For example the postal service might well be decen-
tralized by turning over to local governments or to agencies financed
and controlled locally the responsibility for delivery and collection
of the mail, with bulk transportation of mail between local post
offices performed by a national agency. This would make it possible,
among other things, for an appropriate part of the cost of the de-
livery and collection service to be paid for through assessments against
property owners, as suggested previously.

More importantly, such decentralization would make it possible
for each locality to determine for itself what level of service it wants
to maintain, in terms of frequency of delivery and collection, and the
like, in relation to the corresponding cost, the density of the com-
munity, and other factors. The interface problem would be slightly
more complex than with the distribution of electric power, as it would
be necessary to arrange for the coordination of schedules and to
determine who is to do what sorting, but such questions could pre-
sumably be solved. Similar considerations might also apply to tele-
phone service, especially where, as in England, it is operated as a
branch of the postal service. Decentralization of a sort already exist-
ing to a degree, for telephone service in the United States, but in
general only down to a State or regional level, and even then a good
deal of the effectiveness of this decentralization is lost because of
constraints resulting from holding company relationships and the ten-
dency of the pattern of decentralizations to follow political boundaries
rather than to conform to functional requirements.

F. FACTORS OFTEN OVERLOOKED IN EVALUATING ECONOMIES OF SCALE

In addition to the many situations where the decline in costs with
increasing volume is explicit and easily recognized, there are a num-
ber of situations in which the same principles of maximizing effi-
ciency apply but where the economices of scale take forms that are
not so obvious, or where the economies of scale tend to be under-
estimated. It is important that these less-obvious instances not be
overlooked, and that the full extent of the existence of economies of
scale be properly appreciated.

Thus Tor example the decreasing costs involved in a rail transit
service are usually readily recognized in those cases where the mini-
mum right-of-way provides more capacity than is likely to be needed

*Further discussion of this issue is found in the paper by Haldi in vol. 3
of this collection.
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in any but the most exceptional cases. But even where the system is
being operated at maximum capacity, as is the case, at least in terms
of current operating procedures, with many of the central trunk
routes in New York during the rush hours, the outlying routes are
generally operated at less than capacity. The economies of scale in-
volved in operating a busline, on the other hand, are not so apparent.
The costs of operating a bus system may tend to vary fairly directly
in proportion to the number of bus miles operated, at least as long
as the relative daily pattern remains unchanged, and this may be
thought of as indicating an absence of economies of scale. Neverthe-
less there may be substantial economies of scale in terms of passenger
miles in that the higher density of operation may permit higher aver-
age load factors to be achieved. And even where load factors remain
the same, there is a strong element of increasing returns resulting
from the fact that as the volume of traffic goes up and with it the
number of bus miles operated, the increased frequency and possibly
also the increase in variety of routes and types of service offered in an
improvement in the quality of service. If credit is taken for this in-
crease in the value of the service to the former passengers against the
cost of providing the additional bus miles that accommodate the addi-
tional traffic, the net cost of providing the service to the new pas-
senger is less than the average cost per passenger of the entire op-
eration.

Again, in transportation or communications generally, increased
traffic leads to the establishment of more direct routes. Thus, in the
freight transportation case, even though costs per ton mile were to
remain constant, or perhaps to decline only very slightly with in-
creased density of traffic along a given route, as more direct routes
are established it becomes possible to ship twice the volume of traffic
between the various origins and destinations according to the same
overall pattern, but with less than twice as many ton-miles. If we
attempt to measure the volume of service performed by the num-
ber of ton-miles over which the freight is actually carried, the eco-
nomies of scale in accomplishing the carriage of freight from point
to point may be significantly underestimated. For example, suppose
that points A, B, and C are located at the vertices of an equilateral
triangle 100 miles on a side, and that each point ships 10 tons of
traffic per day to each of the other two. If at this level of traffic it is
not found worthwhile to have a direct link between A and C in ad-
dition to the AB and BC links, total traffic will be 8,000 ton-miles per
day. If then activity doubles and each point begins to ship 20 tons
per day to each of the other two, and if now with this increase in
traffic it becomes worthwhile to complete the link AC, then total ton-
miles will increase to only 12,000 per day, an increase of only 50 per-
cent resulting from a 100 percent increase in demand.

On another level, statistical studies that attempt to estimate mar-
ginal cost and the economies of scale by comparing the cost of opera-
tions in different areas involving different densities of traffic or intensi-
ties of operation often fail to isolate the element in the situation that
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is of importance for efficient price-making purposes. For example, it
is generally found that the cost per telephone connected is greater for
large cities and metropolitan areas than for smaller towns and cities,
from which it is sometimes concluded that local telephone service
operates under conditions of increasing rather than decreasing cost.
This statistical conclusion is sometimes buttressed by arguments based
on the increase in the complexity of the switching equipment and in
the number of stages of switching that each call must go through as
the number of telephones out of which the desired one is to be selected
increases.

But such an analysis leaves out of account the longer distances
involved in the typical call in the larger city, as well as the fact that
the telephone plant must be to a larger extent placed underground,
with an increasing degree of difficulty of threading through a maze
of other utilities as the city grows larger. The relevant question is not
whether costs increase as the city gets larger, but whether average
costs would go up or down if there were a significant increase in the
number of telephones connected, possibly in response to a rate reduc-
tion, within a given area and with a given physical environment to
contend with. Considered in this way it seems clear that the substantial
reduction in cost per circuit-mile as more circuits are placed on a given
pole or in a given set of ductways in a trench along a given route will
more than outweigh whatever diseconomies of scale there may be in
having to provide a more complex switching apparatus in the central
exchanges.

Somewhat similarly, studies have been made purporting to deter-
mine the economies of scale in the railroad industry by comparing
the costs of large railroads with those of small ones, without consider-
ing that it is not the size of the railroad as a whole, however, meas-
ured, that is the relevant variable, but the density of the traffic. Thus
the Richmond, Fredericksburg & Potomac Railroad, with a relatively
small total volume of operations in terms of ton-miles, can be expected
to have a relatively low level of average costs because of the high den-
sity of traffic over its relatively short route, whereas the Southern Rail-
way, though a much larger railroad, however measured might not
be able to achieve comparably low costs because its traflic is spread.
out over a much larger network of route miles. Comparisons which
deal with entire railroads, accordingly, are unlikely to generate a rele-
vant estimate of marginal cost or of the extent of economies of scale.

Economies of scale may thus be much more significant, in the sense
here relevant, than might at first appear from a cursory study of the
statistics. It is important that one not be misled into thinking that the
problem is relatively unimportant, or that the efficiency problems are
minor compared to the one of securing equity. Indeed, it is hardly too
much to say that to date most of the practical regulatory and other
pricing policies associated with decreasing cost industries have been
much too concerned with questions of equity that often turn out to
be of little consequence in terms of the way individuals are affected
in the long run, and that the substantial possibilities for increased ef-
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ficiency, lower overall levels of charges, and improved economic wel-
fare that inhere in imaginatively conceived pricing policies have been
largely disregarded. A thoroughgoing and imaginative attack on the
problem of pricing the output of decreasing cost industries and ac-
tivities for maximum economic efficiency along the lines suggested
above is capable of yielding very substantial returns in increased out-
put, better service, and a higher overall level of real national income.
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Individuals frequently find it advantageous to undertake actions col-
lectively when market breakdowns prevent the free market from leading
to an efficient outcome. Usually such action is undertaken by a govern-
mental unit. Here Professor Zeckhauser discusses how the presence of
uncertainty, a lack of knowledge of which state of nature will obtain in
the future, may hinder the working of the free market mechanism and
create situations in which collective action is called for.

Individuals' future preferences for some classes of goods cannot be
known with certainty. For example, an individual cannot know his fu-
ture demand for firefighting services or various types of medical treat-
ment. The efficient provision of such goods and services must take into
account risk-spreading considerations and utilities in anticipation of use.
The particular institutions available for providing these goods, perhaps
taxes or user charges, may affect the decision whether the goods should
be provided, and if so whether by a governmental unit. Insurance and
markets for contingent claims have many related properties. They too
might best be provided on a collective basis.

The collective provision of goods raises questions of equity if some in-
dividuals benefit at the expense of others. One can argue that if all
would have agreed to a plan before the outcome became known, it would
be equitable to undertake the plan after the fact. Government efforts
such as aid to depressed areas and to the economically disadvantaged
can be supported on this basis. Any such redistributional assistance
schemes raise the incentives problem. Here it Is examined with respect
to an optimal income tax scheme.

In this paper, Professor Zeckhauser attempts to show that the pres-
ence of uncertainty creates special obligations and possibilities for col-
lective or governmental action.

Introduction
In a perfectly competitive world it is well known that the free

working of the market mechanism will lead to an efficient outcome, a
Pareto optimum.1 The neoclassical model of perfect competition re-
quires perfect knowledge; there can be no uncertainty. The presence
of uncertainty, a lack of knowledge of which state of nature will ob-
tain in the future, makes the model inoperative. Ostensibly some cor-
rective action will be required if an efficient outcome is still to be
achieved. As with other forms of market breakdown such as ex-
ternalities, public goods and declining marginal cost industries, some
form of collective action might be an appropriate way to seek a
remedy.

1 A Pareto optimum is a situation In which It Is Impossible to Increase the welfare of
any individual without decreasing the welfare of some other Individual. A situation that
Is not Pareto optimal is Inefficient in the sense that we could find another situation (one
which might be called Pareto superior to the first) which was better for at least one Indi-
vidual and worse for none.

*Robert Edelstein and Professors Robert Haveman, Howard Raiffa and Thomas
Schelling made helpful comments on this paper.

(149)
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CONTINGENT CT-ATS MARKETS

A number of recent papers have shown that the presence of un-
certainty need not prevent the free-market mechanism from achieving
an efficient outcome. It may be possible to expand the class of traded
goods to include what are sometimes called contingent claims. A con-
tingent claim is a right to a variable amount of a commodity, the
amount to depend upon the state of nature which obtains. In real life,
quite frequently, a positive amount of the good is received only in
the event of a single state. An insurance policy is a good example of a
contingent claim. Typically it pays the face value of the policy should
the state "death of the insured ' prevail. Similarly, a lottery ticket is a
contingent claim. It might give one the right to $10,000 should the
number 904521 be drawn.

Contingent claims markets need not lead to efficiency.* Transactions
costs on these markets are far from negligible. The result is that the
market price of a contingent claim may far exceed its actuarial value.
Even if these markets were actuarially fair, other factors might pre-
vent the achievement of a Pareto optimum. If there are substantial
disagreements on probabilities or if probabilities are difficult to esti-
mate, the free-market mechanism will not in general lead to an efficient
outcome. However, the primary difficulty is not that existing contingent
claims markets do not function effectively, but rather that these mar-
kets are established in but few areas. Many goods are difficult to trade
on a contingent basis for reasons that will be elaborated later. In some
instances it is impossible to make trades before the state of nature is
known or at least a great deal of information has become available.
This limits the risk-sharing advantages of trades of contingent claims.
Once contingent claims trades have been made, incentive structures
change, and the trading individuals may take actions that affect the
probabilities that different states occur. For example, the individual
who has insured his car may drive somewhat less carefully. On a
realistic basis we cannot expect contingent claims markets to achieve
optimality in a world with uncertainty. This paper examines the role
of collective action, with the Government as the likely agent, in over-
coming the inefficiencies that uncertainty engenders.

VARIETIES OF UNCERTAINTY* *

Most of us are accustomed to look at uncertainties from the stand-
point of the individual. Will there be good times? Will I prosper?
Will a hurricane destroy my home? Wil I be disabled in an accident?
To the individual these questions may appear to be structurally simi-
lar. To the Government they may appear very different. If I am lucky
in the first instance then so is everyone else. A hurricane will affect
others, but hardly the whole country. An accident on the other hand is
likely to involve just me or perhaps a few others. The Government is
concerned with all citizens and would likely see these uncertainties in
very different ways. The actions that it might or should take with
respect to them might vary as well.

*Further discussion of this issue is found in the paper by Demsetz in this
volume.

**Further discussion of this issue is found in the paper by Hirshlelfer & Shapiro
in this volume.
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COLLECTIVE PROVISION WITH INDIVIDUAL'S PREFERENCES UNWTAIN 2

An individual will rarely be able to determine exactly his future
level of demand for a good. This demand will depend upon the evolu-
tion of his preferences something that he may not be able to predict
accurately. This need not reflect an inability to know his own future
mind. Rather, events over which the individual has little control may
significantly affect his future preferences. An individual would have
to know whether his house would catch fire to predict his demand for
firefighting services. He would have to know whether he would be
involved in an accident before he could estimate his need for hospital
accident emergency room.

In normal circumstances, the inability of individuals to predict their
future demands for goods is not of great consequence. A good is sup-
plied to the market, and is consumed according to the individuals' pre-
ferences at that time. Only if action must be taken at present to insure
an efficient level of provision for the good is it important to make
accurate predictions. Thus, for example, if there is a significant lead-
time for production, it will be most useful to be able to predict aggre-
gate demand with some accuracy.

This section considers situations in which individuals who are unable
to predict their individual portions of future total demand may find it
useful to make some decisions on the collective provision of a good
before preferences become known. For the most part it is concerned
with goods which by their very nature make accurate prediction of
future preferences impossible. At best, for such goods, it will be pos-
sible to attach some probability assessment to possible sets of prefer-
ences for the individual. The acronym PIP derived from probabilistic
individual preferences is used to refer to the goods of this nature. Most
frequently, the probabilities attached to these sets of preferences will
be determined subjectively rather than objectively. For the present pur-
poses, this distinction is not of importance.

OPTION VALUIES*

Consider a community that must decide whether to supply itself
with a PIP good, perhaps a supply of plasma at a blood bank, or a
fire engine to protect its homes. Following conventional efficiency
dictates, the community should estimate future levels of demand
for the good and decide whether perfect price discrimination against
future consumers would yield sufficient returns to enable discounted
revenues to cover discounted expected costs. If the decision is nega-
tive, we are told that the community should not provide itself with
the good. This stipulation holds whether or not consumption by one
individual reduces the amount available to be consumed by another,
whether or not the good has any aspects of a collective-consumption
good.

Many PIP goods serve a preventive purpose; for example, pro-
grams to deter crime or to immunize against disease. If such goods

Part of this section is to appear In the May 1969, American Economic Review. It is
taken from my essay collection, Studies in Interdependence.

*Further discussion of this issue is found in the paper by Steiner in this
volume.
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are provided, it may never be known who are the major beneficiaries,
who would have been the victims of the crime or the sufferers from
the disease. For such goods, discriminatory pricing questions could
only be asked on a hypothetical basis. If you have been identified as
a future target of a mugging or a future victim of polio, how much
would you pay to prevent the unfortunate happening from taking
place?

In an article dealing with commodities "the purchase of which is
infrequent and uncertain," commodities which are in effect PIP goods,
Burton A. Weisbrod argued that even if there will be perfect price
discrimination, the option values of potential consumers would in-
fluence the decision whether such commodities should be provided.
He states, "If these consumers behave as 'economic men,' they will
be willing to pay something for the option to consume the com-
modity in the future." 3

The key question for Weisbrod, then, is, What will be the magnitude
of these option values? The amount that an "economic man" will pay
for the right to consume a commodity in the future will depend upon
the price that he will be charged for the commodity. The discrimi-
natory price of a good for an individual is the maximum price that he
would pay for the good, an amount just short of the one at which he
would refuse to purchase. As a consequence, if an economic man will
be faced with perfect price discrimination, should he be interested in
consuming the good, he will be indifferent whether or not he purchases
it. He will not be able to reap any consumer's surplus at the time of
purchase; the availability of the good will in no way be able to in-
crease his welfare. His option value to keep the purchase available
will be zero. I disagree with Weisbrod and assert that in this regard
the conventional efficiency dictate is not called into question.

RISE SPREADING

The option value, discriminatory price approach to the allocation
decision problem is not sufficiently rich. It overlooks some important
considerations, one of which is the risk-spreading property of PIP
goods. Every potential consumer of a PIP good is in an uncertain
situation. He does not know whether he will wish to consume the good
in the future. The value in use of many of these goods can be very
high.4 If the actual consumer is to be faced with perfect price dis-
crimination, then each potential consumer is in the position of having
some probability of incurring a substantial charge.

However, it may not be necessary to charge the actual consumers
even a small fraction of their discriminable price. The community of
potential consumers as a whole can agree to share the costs of making
the good available, with little or no additional cost to be borne by the
actual consumers. In this way, each individual will bear a small certain
cost rather than run the risk of a much larger, but considerably less

8 'Collective-Consumption Services of Individual Consumption Goods." The Quarterly
Journal of BconomicB, LXXVIII (August 1964), p. 472.

This is particularly true of goods In this class which are primarily used to avoid orameliorate unfortunate occurrences. Many goods with such a purpose fall into the classof PIP goods.
The expected time until a highly unlikely loss Is Incurred is great. All losses or expenses

In this essay are assumed to be discounted. With uncertain occurrence time, the dis-
counting process is complicated.



153

probable cost. If the individuals in the community are risk averters,
this indirect form of risk sharing may be of value to them.

The possibility of risk sharing introduces a new consideration to the
question as to whether the good should be provided. Let me illustrate
with the fire engine example. Consider a community of 100 identical
individuals, with identical utility functions for wealth, log (w),
each with a house they value at $10,000, and each with a nonhouse
wealth of $10,000. Every year one house, no more, no less, burns
down. The community must decide whether to get a super fire engine
that stops all fires instantaneously. The rental on the fire engine is
$12,000 per year in comparison to the $10,000 that the individual
whose house starts burning would pay for the services of the engine.
(If the income effect for housing were positive, this would somewhat
reduce the $10,000 figure, and conversely.)5 Following conventional
efficiency dictates, the community would compare the amount that
could be secured for the good through perfect price discrimination
with the cost of provision. It would decide not to rent the engine.

However, the individuals within the community are risk averters.
They would be willing to pay a premium to reduce the variance in
their payoffs. If they share the costs of providing the engine, they
can accomplish this. Let x represent the certainty equivalent dollar
value for t~he lottery that gives the individual's payoff in the absence
of the fire engine. We have, log (x) =.99-log(20,000) +.01 log
(10,000). This gives, x=19,861.85, and 20,000-x=138.15. To avoid
one chance in 100 of a $10,000 loss, each individual in the community
would be willing to pay $138.15. This amount can be looked at as the
individual's option value for the right to consume at zero cost the
fire engine's services at any time during a 1-year period. The sum of
the individuals' option values would be $13,815, an amount well in
excess of the rental price.

What, then, of the decision not to rent the engine? Each individual
would rather pay his share of the rental rather than be faced by the
lottery that confronts him if the fire engine is not rented. If the only
alternative to renting the engine is to let the houses burn and have
individuals suffer the losses, then the engine should be rented, and the
rental cost shared equally. This will involve a loss in efficiency with
regard to resource use, but there will be a more than compensating gain
because, unlike the costs of a fire, the costs of fire control can be spread
among all the members of the community.

But another, more attractive alternative may be available. It may
be possible to spread the cost of the fires through an insurance pool
in the community. If each individual agreed to pay one-hundredth of
all fire losses in the year, his annual cost would be $100. This would
give him a considerable saving over paying his share of the engine
rental cost. If there are no institutional constraints to prevent the
operation of an insurance plan, then so long as administrative costs

5 Income-type effects can be Important if PIP goods are of exceptional value in use.
For example, condition X has a 0.8 chance of being fatal. The discriminable amount an X-
sufferer would pay for treatment B which would reduce this probability to 0 might not
be much greater than that for treatment A (assuming B unavailable) which would merely
reduce It to 0.4. If there were one unknown sufferer in a large community the result would
be much different. The total discriminable payments from all members to make treatment
A available to the unfortunate member would be approximately twice that for treatment B.

Where specific goods, such as houses, make up the potential losses to be prevented or
insured, the amount that would be paid at the higher, before-loss income is the relevant
amount for efficiency calculations.
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are not prohibitive (below $2,000 in this example), this alternative
will be the most attractive.

THE COMMUNITY INSURANCE DECISION WHEN THE SIZE OF LOSS

IS VARIABLE

The assumption that a single house will burn each year is certainly
unrealistic. There may be major conflagrations, and even if house
burnings are independent events, there will be some variance in the
number of houses burned each year. The fire engine has the advantage
that it eliminates all such variance in total cost to the community.
This improves its attractiveness relative to an insurance scheme. If
there is significant variance in the number of houses that burn each
year, the community might choose the fire engine over the community-
wide insurance plan even though the latter would have a lower ex-
pected cost per individual.

The limiting case of complete contagion would have the only pos-
sible fires in the community destroy all houses, the annual probability
of such a catastrophe being one in 100. In this case the insurance plan
would serve no risk-spreading purpose. The lottery for each individ-
ual's payoff would be the same as the one in the absence of insurance.
Following the analysis above, the fire engine should be rented.

Assume that there were no fire engines. We observed that a risk-
spreading plan in a community will be the more effective the less posi-
tive correlation there is between significant losses for its individual
members. This observation may be of import if each individual will be
charged a proportional premium above his share of community losses
if an insurance plan is instituted, if, for example, there are adminis-
trative costs that are some fixed percentage of total reimbursed losses.
The individuals might find it desirable to establish an insurance plan
that would reimburse losses if one or two houses were lost in a year,
but not if a great many had burned.

By way of illustration, assume that there are but four possibilities.
The number of houses that burn in the community with the proba-
bilities of occurence are: 0, .75; 1, .15; 10, .07; 50, .003. The ex-
pected number of houses burned is one. Our community would find it
desirable to reimburse losses from single-house fires if the premium
over fair actuarial value were not more than 38.1 percent. It would be
worth while to insure losses in 10 house fires as well if the premium
were less than 33.9 percent. Only if the premium fell below 17.2 percent
would the community wish to include losses from 50 house fires in its
insurance plan.

UTILITIES OF ANTICIPATION VERSUS UTILITIES OF USE

There are some special characteristics of goods the future consumers
of which are unknown that render the actuarial model of decision
inadequate. The lottery model is essentially static. The decisionmaker
is assumed to act as if the probabilistic outcome is to be determined
immediately when his decision is made. Pleasure or pain derived from
anticipation or anxiety over the outcome of the lottery does not enter
into the model. But these feelings are not imaginary. We cannot afford
to neglect these real and potentially significant utilities of sensation.
They must be considered in addition to the familiar (what might be
called) utilities of use.
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Many individuals would gladly incur significant costs so that they
could live in a community with a museum or symphony even though
they are unlikely to make use of these cultural advantages. A shopper
might pay to have a wide selection of goods available even though she
knows she will probably choose her purchases from among a very few.
We have in effect what might be called a utility of variety. Consumers
like and get a positive utility from the fact that goods are kept avail-
able. From what we can observe, the amount that these individuals
would pay to keep these facilities available is well in excess of the
expected value to them, the probability they use them times the dif-
ference between the price they will be charged and the discriminatory
price that they could be charged. For most individuals the discrimina-
tory price would be low enough so that risk considerations do not play
a major role. It would seem that another factor is present. It is what
we might think of as the utility of knowing you can use something
even though it is unlikely that you will use it. It is a utility that is
defined independently of the use itself. In this way it is quite different
different from the actuarial aspects of payments for PIP goods (or
those that Weisbrod discusses). This distinction is reinforced to the ex-
tent that payments for utilities of variety are independent of the
prices that will be charged for the goods or the probabilities that they
will be consumed.

MISESTIMATION OF PROBABILITIES

There is the possibility that some individuals may misestimate the
probability that they will wish to consume some good or service in
the future. If there were a consistent bias toward overestimation, indi-
viduals would be willing to pay more than fair actuarial value to keep
the good available. The converse is of course true.

This raises what might be more of a philosophical than an economic
question. If individuals calculate their option values on an actuarial
basis using expected consumers' surplus, and if they overestimate prob-
abilities of use, should we correct for this bias? Let us say that the
head of a community asks each individual how much he would pay
to keep a museum available. Assume that the community head knows
from experience that on the average individuals will overestimate the
probability of future visits to the museum and will thus arrive at some-

vhat inflated option values. Has he done something useful if he deflates
these values when he decides whether to provide the museum?

A number of considerations must be weighed in arriving at our
answer. If all utilities are in use rather than anticipation, we would
argue that the community head should modify the stated option values
*to reflect accurate probability estimates. If utility in anticipation is a
meaningful concept, the question is more difficult and will depend on
the specific parameters of specific cases.

Will individuals learn that their probability estimates were too
high, that they made a mistake? We would surely agree that the more
likely they are to find out, the more desirable it is to correct their mis-
estimates. It is by no means clear by what means an individual would
discover that his subjective probability estimate for an unlikely, non-
replicated event was in error. The less danger there is of becoming
informed, the more blissful is ignorance. Taking the argument to the

27-S77-69-vol. 1 12
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extreme. we might even argue that we should provide a little-used
museum if we can convince community members that they are fairly
likely to visit it. If the pleasures in anticipation are sufficient, the pro-
vision of the museum could yield positive utility to each individual
who shares in the cost of making it available. This will result in a
real, though unanimously favored, misallocation of resources.

This is tricky material. This brief discussion is hardly adequate.
The primary present purpose is to point out that in some instances
there are benefits to be gained from fleshing out the conventional
skeletal framework for expected utility calculations.

PIP GOODS, INSURANCE, AND MARKETS FOR CONTINGENT CLATmS

PROSPECTIVE AND RETROSPECTIVE BENEFITS

In our discussion thus far we have found a number of relationships
and similarities between insurance mechanisms and PIP goods. An
insurance policy gives one claim to future resources should some pre-
specified event occur. One takes out the policy because it provides an
expected positive benefit. It cannot be known in advance whether one
will actually benefit from having the insurance policy. Generally,
in retrospect, one will not prove to have benefited. The events that we
insure against usually have a low probability of occurrence. When one
shares in the provision of a PIP goods so as to be included as a poten-
tial consumer, one is in a similar position. There may only be a small
chance of benefiting from the consumption of the good, but the bene-
fit may be sufficient to make the premium (sharing in its provision)
worth while.

Quite frequently, PIP goods are provided by a political unit of a
nonvoluntary contribution basis. In insurance, the equivalent arrange-
ment is some form of mandatory policy. The social security system is a
good example of a nonvoluntary contribution, risk-sharing arrange-
ment implemented by a political unit. At present, there are discussions
in progress within the Federal Government on a mandatory flood in-
surance programs for those holding property on the flood plain. This
type of provision, whether for PIP goods or insurance, can be justified
on efficiency grounds only if the gains of some individuals, as meas-
ured. by the excess of expected consumer's surplus over share of
provision cost, more than outweighs the losses of these who would
not join voluntarily.

An insurance policy may provide a nonactuarial benefit that in some
sense is parallel to the utility of variety that is associated with PIP
goods. It is a utility that is not directly connected with the use of the
goods or the money that is received should the insured against event
occur. It is the pleasurable sensation that is derived from knowing
that one has protected one's self (or one's family) in case an unfor-
tunate contingency should arise.

Thomas Schelling kindly suggested the following demonstration of
the value of this 'peace of mind," what we might call a utility of
security. A man with a medical ailment is fully aware of the serious-
ness of his condition, but does not know whether it will exclude him
from life insurance. He asks his wife to find out and to pay the pre-
mium if his life can be insured. We would likely agree that she may
be doing something useful if she can deceive her husband should he be
uninsurable, and convince him that his life can be insured.
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INSURANCE AND MARKETS FOR CONTINGENT CLAIMS

When one takes out an insurance policy, one sacrifices current assets
in exchange for a contingent claim to be paid, if at all, in the future.
An insurance policy represents a trade in a contingent claims market,
that is restricted in two ways. (1) In an open contingent claims market,
future as well as present payments can be used to purchase contingent
claims. This restriction will not be of consequence if there are perfect
capital markets and if borrowing and lending rates are identical. (2)
In an unrestricted contingent claims market, one can exchange a con-
tinTg ent as well as a certain claim for 'a contingent claim.

If one wished to take out medical disability insurance, rather than
pay some fixed amount, it might be far preferable to agree to pay an
appropriate fixed percentage of future income that would result in the
same expected payment. Carrying this reasoning one step further,
it would likely be even better if one could work out an arrangement
under which the percentage was higher the higher was future income.

An arrangement like this one might be worked out if the Federal
Government decides to provide financial assistance to individuals seek-
ing higher education. To fund this program the Government could
charge these individuals a percentage of future income, or better yet,
a variable percentage that increased with income. This repayment
could be transmitted easily along with normal income tax collections.

There may be situations in which contingent claims markets or in-
surance are not available but where good substitutes can be found. A
farmer who cannot find a future market in the particular commodity
which he produces can in effect insure his price if he can sell short a
related or derivative commodity which will have parallel price move-
ments. In financial markets it is often possible to secure a form of in-
surance thruogh 'arbitrage-type operations; for example, one can sell
short in a stock for which one holds convertible bonds. Some situations
call for more inventive action. An individual who cannot buy storm
insurance on his home in a hurricane belt might cover himself by in-
vesting in a roof repair company. In all these situations, the object
is to iversify. The extensive literature on the subject of diversifica-
tion is of consequence because perfect insurance and contingent claims
markets do not exist. To the extent that balanced portfolios can be
secured, a suitable substitute for these markets can be found.

If contingent claims markets are restricted and if opportunities for
complete diversification are not available, there will be distortionary
effects on many economic variables. This is particularly true where
intertemporal allocations are concerned.

U NCERTAINTY AND INTERTEMPORAL RESOURCE TRANSFERS

The transfer of resources from present to future, what is commonly
called savings, is both an intertemporal shift and a shift from a period
in which income is known to one in which income is an uncertain
variable. The greater is uncertainty about future income, expected in-
come constant, the more a risk-averse individual will wish to transfer
to the future. With fair and perfect contingent claims markets, un-
certain incomes will not be of consequence. The risk-averting individ-
ual will be able to insure that he receives the expected value of his
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future income." There will be no additional transfers in response to
risk considerations. The absence of complete, perfect, and actuarially
fair contingent claims markets makes transfers to the future greater
than they would be in a perfect world with all desirable markets
established. Considering this factor alone, the level of savings in
society will be supraoptimal.

The question as to whether the freely arrived at rate of savings will
be socially optimal has recently received much attention in the theo-
retical literature. Other essays in this collection discuss it at length in
relation to the appropriate rate of discount for social projects and to
the responsibility of the Government to provide for the future.* To the
extent that they neglect the influence of uncertainty in our imperfect
world of incomplete markets, their answers for discount rates should
be raised and those for provision for the future diminished.7

COLLECTIVE PROVISION OF PIP GOODS, INSURANCE AND CONTINGENT
CLAIMS MARKETS

PIP GOODS

Throughout this paper, I have discussed, with good reason, com-
munity or collective provision of these goods or trading arrangements.
There are at least three factors that might make it best to provide
PIP goods on a collective basis. (1) If the probability is small that
any one individual will consume a good in a given short period of time,
and if it must be kept continually available, there will be considerable
waste if each individual provides for himself. We find it efficient to
store plasma in a common pool in blood banks rather than have each in-
dividual keep a personal supply. (2) PIP goods possess aspects of col-
lective-consumption goods and for the conventional reasons are best
provided on a collective basis. For example, the consumption of the
services of a fire engine by one individual in no way reduces the
amount that is available to be consumed by another.8 An essential col-
lective-consumption element of some PIP goods is that it is desirable
to keep an inventory available. Thus, in our plasma example, the good
itself is of the private consumption variety, but the existence of a
stockpile upon which any member can draw has collective-consumption
aspects, consumption of the "good" by one individual does not reduce
the amount available to be consumed by another. (3) If PIP goods
are provided on a collective basis, the costs of provision can be shared,
and the as yet unknown consumers need not be charged any great
amounts. In this way some useful risk-spreading can be accomplished.

EQUITY CONSIDERATIONS**

On an equity basis, we might object to the collective provision of
collective-consumption goods that are not enjoyed equally by all con-
tributors (assuming equal incomes and contributions to provision).

O Contingent claims markets will not be actuarially fair unless some individuals are
risk neutral, or if there is zero correlation among individuals' incomes.

7 This section greatly simplifies a complex problem. In my Studies in Interdependence
I consider the effects of restricted contingent claims markets at greater length.

sIn the unlikely event that the demand periods for the services overlap, there will be
the congestion problem that is frequently associated with "nearly-collective goods."

*Further discussion of this issue is found in the paper by Baumol in this volume.
*eFurther discussion of this issue is found in the paper by Weisbrod in

this volume.
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It might seem that such an objection would apply with a vengeance
to PIP goods, but such is not the case. Collective provision of PIP
goods can only be called inequitable if on a prospective basis it is clear
that some community members will have a higher expected benefit.
Even then, there might be disagreement.

Final judgment may depend whether higher probabilities of use or
higher values in use are the primary explanation of higher expected
benefits for some individuals. If the former, it might be relevant to
know why the probabilities are higher, whether they depended upon
conscious choices. On an equity basis, we would be more likely to ob-
ject to a subsidized public facility to treat those injured skiing than
to a subsidized public facility to treat those who suffer from a particu-
lar inherited illness, even though we may be better able to predict who
will be the beneficiaries of the latter.

The lessons of equity considerations in situations of uncertainty
have not been thoroughly enumerated. These lessons may be appli-
cable to the most basic of philosophical considerations. If we state
that society should establish a mechanism that insures individuals
against unfavorable outcomes in the lottery of genetic inheritance,
against the possibility that they will have low capabilities and little
opportunity to earn in a competitive factor market, is our statement
based on considerations of equity or on considerations of efficiency?
Is it not possible that we would have all agreed in advance to such a
scheme, that the insurance mechanism gets us to the ex ante contract
curve? These questions and others that relate in similar fashion to
such matters as the desirability of nonfault compensation of accident
victims, the justness of racial differences in income, or the obligation
of the developed countries to aid the underdeveloped world merit fur-
ther consideration. They are touched upon in the section that follows.

INSURANCE AND CONTINGENT CLAIMS MARKETS

For reasons similar to those relevant for PIP goods, it may be
desirable to provide contingent claims markets, and their somewhat
restricted offshoots, insurance markets, on a collective basis. To pro-
vide such a market is to provide a mechanism that has many of the
characteristics of a collective-consumption good. The use of the mecha-
nism by one individual not only does not reduce the amount available
to another, it is likely to increase the utility in use of the mechanism
for them. Each additional consumer (trader) extends the market and
makes it more perfect, thus providing a benefit for all other consumers.

We would suspect that in the absence of some form of collective
provision, markets for trades in contingent goods will not be estab-
lished in many desirable areas. Those markets that are established we
would fear to be insufficiently extensive. Unlike most markets, it is
essential to have many parties to single trades. The marginal costs of
accommodating addition users are likely to be low in comparison to
the fixed costs of starting and maintaining the market. Efficiency con-
siderations would dictate that transactions costs -be kept low, and that
the market be supported by charges assessed independently of use or
the frequency of use. It is hard to see how a private entrepreneur
would go about setting up a market with such features.
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There are, of course, privately supplied mechanisms that approxi-
mate mechanisms for contingent goods. The best example is insurance
companies. To make ends meet and then some, insurance companies
find it necessary to charge amounts considerably over fair actuarial
value. We would speculate that the excess charge over actuarial value
is well above the nonactuarial costs of including another individual in
the insurance pool. This is inefficient. It is equivalent to charging more
than marginal cost to a man who uses a public park. I have not been
able to find any abundance of privately provided mechanisms that
would call into question my contentions relating to the provision of
markets for contingent goods.

I have argued above that the Government may see fit to provide PIP
goods, particularly in those instances in which adequate insurance
mechanisms are not available. At times the Government may partici-
pate directly in the provision of insurance protection. At present gov-
ernments engage in many programs of this nature, including crop
insurance, unemployment and disability insurance, and social security.
Recently it has been proposed that the Federal Government provide
insurance to high-risk ghetto businesses, and to those who might suffer
from certain types of natural disasters.

The Government need not limit itself to conventional insurances
services. It may identify areas in which individuals would have pur-
chased insurance if only mechanisms had been available. The question
is what to do if the would-have-been-insured-against misfortunes
have already occurred.

Governments generally step in to aid disaster areas. This form of
relief can be justified on efficiency grounds quite apart from humani-
tarian or altruistic considerations. Disasters take tremendous tolls of
public and private property. Public property is rarely protected by
insurance. Disasters are highly unlikely events. As such, transactions
costs to provide insurance would be quite significant in comparison
to actuarial costs. It may be efficient for the Government to operate
as if an implicit arrangement had been reached that all will pitch
in to help after an unfortunte occurrence, rather than collect premiums
to be paid to the losers in case of disaster. Without any explicit agree-
ment, the Government can serve as an insurer. It collects premiums
in its general tax funds and pays out claims as needed.

Aid to depressed areas can be viewed in a similar light. In the
1920's all areas of the country, including then coal-rich Appalachia,
might have agreed to an assistance scheme to those areas of the coun-
try that turned out to be depressed in the sixties. The Federal Govern-
ment might carry out such assistance now on the efficiency argument
that on an expected value basis this arrangement would have been
desirable if only it could have been formulated in advance.

A similar argument can be made for assistance to people who are
handicapped to some extent, perhaps because of inadequate intelli-
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gence or physical disability. Is it not the case that if none of us knew
our future position in society that we would have agreed to a redistri-
bution scheme from the more to the less fortunate? Contracts of this
nature can never be made. By the time parties reach the age at which
they could consent the die has already been cast. Ivy League men
know that they are the blessed. Ghetto dropouts are aware of the
bleakness of their future. However, as unidentified fetuses not know-
ing which they would be, these two groups might have agreed to
a massive redistribution scheme. Arguments in favor of radically
progressive tax schemes can be made on this basis as well. If only
the agreements were drawn before the state of nature was revealed
or at least substantially hinted at, all would have agreed to a substan-
tial redistribution of income.

The principle here is a most simple one. If at some time during the
play of a game it becomes clear that all players would have agreed
to a particular rule in advance, then invoke that rule. This dictate is
particularly important in the situations here, because, for the most
part, these rules cannot be agreed upon ahead of time.

TRADES IN CONTINGENT GOODS AND INCENTIVES-AN INcOcIE TAX
EXAMPLE

Unfortunately, trades in contingent goods that have a risk-sharing
objective may reduce incentives for individual effort. Consider a com-
pletely levelling income tax scheme. In a community of n individuals,
an additional dollar earned by any individual will yield him but 1/n
of a dollar in extra income. If n is large, there will be no financial
incentive to work.

The incentives problem can be examined with an income tax
example. A group of individuals wants to develop an optimal tax
scheme. They are able to contract before any of them know their
earning capabilities. The possible wages are 1, 2, 3, and 4 dollars per
hour. One quarter of the individuals earn each wage rate. The proba-
bility, pf, that an individuals receives wage rate w, is thus Y4 for all i.

Each of the individuals has a utility function in each 100-hour
period. As agruments it has two variables: after-tax income, z; and
leisure hours, x. The utility function, assumed to be common to all is:

U(z, x)=Zi.

Each individual is allowed to follow his individual preferences to
decide how many hours, h, he wishes to work leaving him with 100-h
hours of leisure. It is this area of free decision that gives rise to incen-
tives considerations. An individual's before tax income, y, equals his
wage rate times the number of hours he works,

V=wh.



L62

The individuals contract on a tax scheme T(y) that tells the amount
of taxes an individual must pay on a given before-tax income. After-tax
income for an individual whose wage is w and works h hours is:

P=wh- T(wh).

The tax scheme that maximizes expected utility is the one that
maximizes:

ZptU(wih1- T(wiht), 100-hf.),
i

subject to the constraint that:

E pT(wihi)= O.
i

To simplify the search task, I considered only quadratic tax schemes.
These schemes are sufficiently diverse in shape to allow a close approx-
imation to the optimal scheme of general form.

The optimal quadratic tax scheme, the one that maximizes expected
utility, is:

T(y) = -. 0OO7y 2+.372y-30.125.

The shape of this tax function is rather interesting. The marginal
tax rate continually falls over the relevant range although the average
tax rate is rising. This tax scheme is progressive on an average though
not on a marginal basis. At first glance this may seem a bit perplexing,
but the explanation is quite evident. The large negative constant in the
tax scheme represents a lump sum payment that each individual
receives. This provides the progressivity. The decreasing marginal
rate insures that high income people will maintain the incentive to
work. The table below gives the outcome with the optimal scheme.

VALUES FOR THE OPTIMAL SCHEME

Wage rate 1 2 3 4

Leisure -72.178 58. 500 53. 316 50. 347
Before-tax income -------- ------ 27. 822 83. 000 140. 052 198.614
After-tax income -48.139 87. 072 131. 809 182.468
Average tax rate - -, 730 -. 049 .059 .081
Marginal tax rate- .343 .256 .176 .094
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The diagram below illustrates the ideal tax scheme.

IDEAL TAX SCME-2
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This result is only suggestive of the type of outcome that can be
achieved with this type of analysis. It is interesting however, that
with no special consideration of the problems of the poor or the lowly
skilled, it produces results remarkably like those of the negative in-
come tax at the botton end of the income scale.9

THE GovERNNMNT's ATTrTuDE TowARD RIsK*

In many instances a government will be in a position to insure in-
dividual's risks with very little risk to itself. This will be the case,
for example, with disability insurance. The number of people disabled
is a predictable figure with fairly little variance. However, in many

9 The mathematics of this example has been omitted here. Other simulations have been
run for other utility functions and distribution of earning opportunities without achieving
markedly different results. A more detailed paper is available on request.

This same type of analysis can be applied to other related problems, such as the optimal
plan for car insurance. The optimal result usually involves some form of limited risk shar-
ing; it involves a tradeoff between risk sharing and the maintaining of incentives.

*Further discussion of this issue is found In the paper by Hirshleifer & Shapiro
in this volume.
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instances there will be significant positive correlation among the losses
of a great number of individuals. Natural disasters can create losses
ranging into the hundreds of millions of dollars. In periods of eco-
nomic slack, unemployment compensation and welfare payments mayincrease significantly. Research and development efforts like that for
the SST may be so risky that even an organization such as the Fed-
eral Government must take cognizance of the tremendous variability
in potential cost. On the largest scale of all, the cost of a war is avariable that is difficult to predict within the many billions of dollars.

Some of these projects fall to the Government as part of the naturalcourse of its activities. Others, such as the development of the SST,
are taken on because the risks are too great for private entrepreneurs.
How should the Government evaluate risky payoffs? The answer de-
pends on the answer to the underlying question risky to whom? If a
project is small in terms of the entire Government, and if its payoffs
are relatively uncorrelated with other aspects of national income, the
Government need not consider variability in its payoff. In this contextthe Government can be thought of as a mutual investment company
that need not consider risks that are large in comparison to the port-
folios of any of its individual investors but very small once parceled
out among all of its investors.

There may be some Government projects whose uncertain payoffs
are directed to specific groups. A small speculative area redevelop-
ment project may be a small risk when looked at for the Government
as a whole, but substantially risky for the potential beneficiaries. They
might prefer a more conservative project with a lower but more cer-
tain expected payoff. The ideal situation in which the Government
insures the risks from the speculative project may not be administra-
tively feasible. Here, the Government, in its role as a sort of mutual
investment company, must take account of its customers attitudes to-
ward risk. If they prefer the safer project, that is the one that should
be undertaken.

A project for which there are substantial uncertainties presents each
affected individual with an uncertain set of benefits and costs. It
presents him, in effect, with a lottery on net payoffs (benefits minus
costs). The efficiency-oriented Government should evaluate the pay-
offs from uncertain projects in terms of the certainty equivalents of
those who pay for and receive its benefits. A certainty equivalent of
a lottery for an individual is the "for sure" amount that would afford
him a utility equal to the expected utility he would reap from the
uncertain payoffs provided by the lottery. It is the greatest amount
that he would pay (if negative) or the least amount that he would
accept (if positive) rather than participate in the lottery of payoffs
that the project would present to him. If the sum of the affected in-
dividuals' certainty equivalents is positive, the project should be under-
taken.10

With this efficiency approach, it need not be the case that the Govern-
ment will undertake projects that yield positive expected benefits nor
reject projects whose expected benefits are negative. A project that
produces substantial benefits in times of general well-being will be

10 This is a gross simplification. It neglects distributional considerations, and assumesthat the project does not compete with others that also offer net positive benefits. Cer-tainty equivalents defined at present incorporate discounting considerations.
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much less attractive to individuals, will have lower certainty equiv-
alents, than one whose payoffs are negatively correlated with other
aspects of income. The latter type of project, for example dikes for
flood control, viewed in isolation is a creator of risks. However, when
viewed together with all other payoffs it helps to create what in effect
is a more balanced portfolio for the entire Nation. As such, it is even
to be preferred to a certain payoff equal to its expected value.

In some cases, the direct payoffs from a project itself may not vary
greatly, but the project may be responsible for variations in other pay-
offs. The unexpectedly high cost of the Vietnam war has had the effect
of making the Nation forgo much needed domestic social welfare proj-
ects. If Congress attempts to hold the Federal budget relatively con-
stant, uncertainties on costs will make their risky aspect felt indirect-
ly through substantial fluctuations in other benefits. If Congress lets
the budget swing in response to fluctuating costs, variations in tax rates
or the size of the Government debt will be the way the risk is trans-
mitted to the individual.

THE GOVERNMENT AS A SOURCE OF INFORMATION*

The acquisition of information may enable us to ameliorate the
effects of uncertainty, it may permit us to make informed predictions
about future states of nature. We can then change our actions in re-
sponse to these predictions so as to increase our expected payoffs.
Accurate weather forecasting enables farmers to plant and reap at
appropriate times. Perceptive forecasts of economic conditions enable
corporations to make wise investment and production decisions. In-
formation is a superb example of a public good. Its consumption by
one individual in no way reduces the amount that is available to be
consumed by another. (In certain competitive situations its value in
use, though not its quantity, may be reduced.) As a public good, in-
formation is efficiently provided at zero marginal cost. It is natural
then that information provision should often be handled by the
Government.

In actuality, not only does the Government provide ordinary fore-
casting and information provision services, but it also carries out
testing and grading operations that would be costly and expensive
for the individual consumer. In the absence, let us say, of Federal
grading of meat, quality would be highly uncertain and the market
would function less well. The FDA tests new drugs and makes the re-
sults available to all. The argument for Government action here is that
of economies of scale. It is much more efficient to have a single orga-
nization provide the information rather than have everyone provide
it for himself.

THE GOVERNMENT AS AN ECONOMIC AGENT

Most of the discussion above relates to the role of the Government
in overcoming the market imperfections that are created by the pres-
ence of uncertainty. In recent years, the Federal Government has come

*Further discussion of this issue is found in the paper by Davis & Kamien in
this volume.
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to play a conscious economic role in our society. The primary goal of
this participation is to maintain the economy along a full employment,
low inflation growth path. Ideally the Government acts as a stabilizing
force, curbing demand when inflation is a danger, stimulating the
economy when it shows a bit of slack. There can be much debate about
the effectiveness of these actions, but one thing is clear, the Govern-
ment's role is to keep the economy from swinging wildly.

It would be incorrect to conclude that the advantage from reducing
these swings is primarily one of reduction of risk. The consequences
of excess and inadequate demand are undesirable. However, the method
in which the Government achieves this stabilization may be through
a form of uncertainty reduction. As Keynes emphasized, convergent
expectations can control the business cycle. If all businessmen inde-
pendently would like to invest heavily, but all thought that others
would not, a slack economy would be the self-fulfilling fear. The con-
verse would be the case if all thought heavy spending would be the
order of the day. However, if the Government assures everyone that
it will step in to keep things on an even keel, then galloping or col-
lapsing expectations are not likely to ever take over. The promise (or
threat) of Government participation might be enough to prevent the
very conditions in which the Government promises to participate. If
everyone believes in the exceptional fiscal and monetary skills of the
Government, they may never get a severe test.

CO NT CLUSIONw

In recent years, there has been an impressive expansion of knowl-
edge on the subject of uncertainty in economics. For the most part the
role of the Government in a world of uncertainty has not been stressed.
This paper has attempted to show that the presence of uncertainty
creates special obligations and possibilities for collective or govern-
mental action.



CONTRACTING COST AND PUBLIC POLICY

BY HAROLD DEMSETZ

Harold Demsetz is Professor of Economics at the Graduate School
of Business, University of Chicago.

Like externalities, decreasing costs, and uncertainty, the existence of
transaction or contracting costs is a factor to be considered in resolv-
ing the question of the efficient mix of private and public sector activi-
ties. As Professor Demsetz points out, the primary test for determining
whether the market system attains an efficient allocation of resources
is whether or not in particular instances it can establish voluntary
agreement among parties to an exchange.

Among the prominent costs of contracting are the costs of search
and negotiation and the cost of insuring that voluntary agreements
are honored. However, while there are significant transaction costs
in the private sector, the allocation of resources to the Government
also entails costs and inefficiencies. For one thing, allocation by Gov-
ernment substitutes compulsion by law for voluntary consent. More-
over, when the Government allocates resources, the criterion for de-
cisionmaking may well not be consistent with efficiency. Professor
Demsetz concludes that "It may be useful to give the Government the
responsibility and incentives for allocating resources where contracting
cost looms relatively large. But a bigger improvement * * * may be
achievable if the Government * * * eliminates many of the legal restric-
tions and institutional procedures that presently raise the cost of
contracting."

Introduction
This essay is related to the larger and more difficult problem of spec-

ifying the conditions under which it seems proper to rely on Govern-
ment to allocate resources, a problem that is difficult for two primary
reasons. First, persons who agree on the results that will be pro-
duced if either the Government or the market is chosen to resolve
the allocation problem may yet disagree on the alternative they prefer
because their personal values weigh important outcomes differently;
in particular they may place different weights on the value of preserv-
ing a style of life in which voluntary agreements play a large role.
Secondly, our knowledge of the workings of political systems, and
to a much lesser extent of economic systems, is still too meager to pro-
duce widespread agreement on just what will be the outcome if either
the Government or the market is relied upon to allocate resources.

We do have a better understanding of this important problem now
than 20 or 30 years ago, and I trust that 10 years from now we will
be still more confident that we know the answers. But the present
state of the analysis is such that the most useful procedure is to dis-
cuss a few of the factors that now seem destined to play important
roles in resolving the problem of the efficient private-public mix with-
out presuming to know what is the proper resolution. Contracting
cost, or as it is sometimes called, transaction cost, one of the more im-
portant and neglected of the factors determining this mix, is discussed
in this paper.

Much of the discussion by economists of the proper role of Govern-
ment implicitly accepts the notion that economic efficiency is the
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objective sought, where efficiency is interpreted in a much broader
sense than the commonly understood engineering concept with the
same name. I shall not delve deeply into the tecimical fine points of
the economist's notion of efficiency. For most practical purposes the
criterion of efficiency can be defined as the maximization of the total
value of economic activity. The components that make up the value
of economic activity are not always recorded in the market place
although they are weasured through individual decisions in the market
place. The distinction between recorded and measured deserves closer
examination to show the weight given to the nonpecuniary aspects of
life by the efficiency criterion.

An employer sometimes will seek to have some of his employees
work overtime. If such work is not a part of the normally understood
contractual relationships between the employer and his workers, he
will offer an incentive, usually financial, to overcome their reluctance
to work overtime. Some of his workers will place small value on
the nonpecuniary advantages of enjoying additional leisure time and
some will place high value, and, therefore, some will elect to accept
the offered financial incentive and others will choose to forego the
additional income in order to enjoy more leisure.

Those who choose not to work, place a higher pecuniary value on
nonpecuniary leisure than on the financial incentive being offered
by their employer. The economic value of the use of their time, as
these workers see it, is higher if they reject their employer's offer.
The fact that these employees voluntarily have chosen to spend this
time at leisure is the only generally accepted standard of evidence
that they believe they are better off. This measurement of alternatives
offered in the market place coupled with voluntary decisions allow
one to make deductions about the efficiency of resource allocation.

Can we reach the same conclusion if the problem is viewed from
the employer's side? The employer could have secured voluntary con-
sent from this subgroup of workers to work overtime by increasing the
financial incentive he offers to them. If he values their overtime labor
more than they value their leisure, he would have found it to his
advantage to increase sufficiently the financial incentive offered to
them to gain their voluntary consent to overtime. The fact that he
has not succeeded in negotiating such an agreement is taken to mean
that the workers value their leisure more than their employer values
their extra work, and hence, that it is efficient for them to stay home
even though this may reduce the recorded values of their earnings
and output.

In the same way, the voluntary acceptance of overtime by the second
subgroup of workers allows us to deduce that the value the employer
attaches to their extra labor exceeds the value they place on their
leisure; in this instance, the recorded value of wages (and output)
increases.

In this manner, voluntary negotiations in the market place, whether
an exchange is concluded, as with the second subgroup of workers,
or is not concluded and not recorded, as with the first subgroup, lead
to a maximization of economic value and to efficiency. Nonpecuniary
aspects of the alternatives are not ignored but are directly included
in this concept of efficiency.
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It should be noted that the decisions made in the market place might
be different if wealth were distributed differently, since different dis-
tributions of wealth give rise to different demands. In addition, the
legal and social norms used by a society will influence the decisions
taken in the marketplace. If the law throws bankrupts into jail, a
different set of voluntary decisions will be made in incurring debt
than will be made if the law merely lets bankrupts bear the mark
of poor credit risks. But even if the good wealth distribution and the
good social and legal norms are specified, the primary test for effi-
cient allocation remains voluntary agreement.

But what can be concluded if the prospective costs of contracting
loom large relative to the prospective gain from such negotiation? All
that can be deduced within the framework of the usual criterion for
efficiency is that it is inefficient to explore further through market
channels these particular exchange opportunities.

The potentiality for beneficially altering the allocation of resources
through nonmarket techniques is small the lower is the cost of
contracting relative to the gains from trade because such gains are
most likely to be exploited through private agreements to voluntarily
alter resource allocation. Benefits from the use of nonmarket techniques
potentially seem greatest where the cost of contracting is relatively
large providing, of course, that the cost of using nonmarket techniques
is lower than the contracting cost required by market negotiations.

The cost of contracting can be taken to include the costs of search
and negotiation in the market place and the cost of insuring that
voluntary agreements are honored. The cost of contracting is the value
placed by markets on the resources used to make markets work; it is
the cost of utilizing voluntary agreements to resolve the problems that
arise from competing claims for scarce resources as this cost is
measured in the market place.

Nonmarket allocation devices will, of course, have costs of their
own.* If taxes are used, there is the cost of collecting and enforcing tax
payments. Governmental costs of searching for and administering
potentially benefical resource reallocations must be incurred. Non-
market devices are subject to special errors, as discussed below, and
these impose yet more costs on the use of such devices.

Probably the two most important differences between reallocation
through the market and through the Government are: (1) The Gov-
ernment need not and does not incur costs to secure the consent of
many who will be affected by the resource reallocations; if such costs
were incurred, there would be little potentiality for Government reallo-
cation cost to be smaller than contracting cost. (2) There is a greater
likelihood of error from the viewpoint of efficiency in reallocating
resources through nonmarket techniques. The two sources of this
error are the absence of the requirement of voluntary consent on the
part of many who are affected and the greater likelihood of a diver-
gence between efficient decisions and politically viable decisions. These
two sources of error are briefly discussed below.

The test of voluntary consent, we have seen, is the filter that sep-
arates and selects efficient resource allocations from inefficient ones.

*For further discussion of this issue, see the paper by Krutilla in this volume.
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But if the Government seeks to realine resources through compulsion
by law, the test of voluntary consent is largely forsaken. Thus, in the
marketplace persons can decide on a voluntary basis whether or not
they want to purchase automobile safety devices. If, however, a law
requiring such devices is adopted, we no longer have the test of volun-
tary consent to help assure us that many individuals view the extra
safety as worth the extra cost. Some persons may have preferred to
economize on these safety devices and to divert the savings realized
to other uses, many of which might increase safety in other directions,
such as buying new automobiles more frequently than will be true if
persons are forced to invest large amounts in safety devices. In effect,
such a law is a tax levied to promote the purchase of certain types iof
safety equipment by all new-car drivers.

Precisely because the test of voluntary agreement is lacking it is
desirable to undertake special investigations of the cost-benefit variety
to help insure against errors. These investigations can provide much
useful information to guide such Government decisions. Nonetheless,
they still suffer from the absence of the test of voluntary agreement.
Suppose that we are interested in determining how much the State
should spend on automobile safety devices. To answer this question
we can calculate the cost of an additional safety device and compare it
to the value of the lives we expect it to save. If we are sophisticated,
we can calculate this latter value by multiplying the expected decrease
in deaths by the value of a typical live person. The value of a typical
live person is frequently taken to depend on the discounted value of
that portion of his earnings that an accidental death will eliminate.

Setting aside for the moment problems of externalities, the difficulty
with this analysis is that the correct solution will be to equate the
additional cost of safety devices to the price that persons are willing
to pay for expected reductions in their accident rate. This price will
be an individual matter. It will depend on a person's demand to live
longer, on his income, on the prices of other things, and on his taste
for life. The latter fact is knowable only to himself in principle and,
although it will be revealed through negotiation in the marketplace,
it is only approximated by a sophisticated cost-benefit analysis. A poor
man may be willing to pay a higher price than a rich man for addi-
tional expected years of life, especially if he has a greater fear of hell.

The type of error most likely to filter through cost-benefit analyses
is the prescription of too much uniformity. For example, the efficiency
of having various kinds of safety devices on automobiles is likely to
vary considerably between rural and urban areas and between ex-
pressway and local driving. Drivers whose driving circumstances dif-
fer will generally find different kinds and quantities of safety devices
desirable. The cost-benefit approach could in principle distinguish
between many such circumstances, but the finer the distinctions the
more expensive will be the analysis and the implementation of its con-
clusions, and the smaller will be the saving associated with compul-
sion. It is difficult to see just how nonmarket allocation can be achieved
at governmental cost less than contracting cost without relying on a
more uniform treatment of individuals than is found in the market-
place. An outstanding example of this is the requirement to install
smog-reducing devices in all automobiles. Persons residing away from
a few major metropolitan areas are unlikely to benefit significantly
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from these devices, yet all are required to purchase them with their
automobiles.

The second reason that the likelihood of error is increased when
nonmarket allocation techniques are selected is that the criterion for
decisionmaking brought into play is not necessarily consistent with
efficiency. Aside from problems of monopoly in Government or of
errors in calculation, in a one-man, one-vote democracy, where votes
are not for sale, the polling place will generate information that
tends to be based on majoritarian principles rather than on efficiency
principles. Thus, suppose some citizens prefer a stronger national
defense but that a majority prefer a weaker defense. Left to a vote,
the weaker defense will be our chosen policy even though the minority
is willing to pay more than the additional cost required to bring de-
fense up to the level they desire (and so, if possible, they may hire
private police services). An error in the opposite direction is also
possible. The majority of voters may approve of a large space effort
even though they would not be able to bid high enough to acquire
these resources for space in the absence of forced tax contributions.
(Here, however, the minority cannot privately adjust.) It may be
that to some extent coalition and logrolling guide majority voting
toward more efficient results than would be true with simple majority
politics."

The importance of contracting cost in the determination of proper
Government policy is revealed by considering the operation of an
economic system in which contracting costs are assumed to be zero.
Of course, this is an unrealistic assumption just as is the assumption
that firms know for a certainty the cost and demand conditions they
face. The assumption is useful only because it allows us to grasp the
critical role played by contracting cost. That the usual sources of
inefficiency fail to exist if contracting costs are zero is described
briefly below.*

Extemwalities.-Persons subjected to harmful effects can, at zero
contracting cost, collect payments for bearing these effects and this
will lead to an appropriate economizing of the production of these
effects. As has been shown by R. H. Coase,2 divergencies between
private and social cost cannot exist in a regime of zero contracting
cost. Similarly, those who benefit from what might otherwise be ex-
ternal benefits will pay for such benefits.

In a world of zero contracting cost, the allocation of resources is
left unaffected by the assignment of liability for costs. Table 1 shows
the costs and returns from operating two enterprises if no damaging
interaction is present. Suppose now that some change in the environ-
ment, such as a shift in wind, causes the proximity of the two enter-
prises to result in the suffering of damages equal to $50 by the marginal
firm. If the marginal enterprise is left to bear this cost its revenues
fall to zero and its inputs shift to other uses where, according to their

' On this point see James M. Buchanan and Gordon Tullock, The Caloulus of Consent

<The University of Michigan Press, 1962).
2 R. H. Coase, 'The Problem of Social Cast," The Journal of Leaw and Economics (1960).

1-44. Also, H. Demsetz, "The Exchange and Enforcement of Property Rights," The

Journal of Law £ Economics (1964), 11-26.

*The reader will find detailed treatment of the traditional sources of in-

efficiency elsewhere in these essays. This discussion proceeds on the assumption
that the reader is familiar with these. See especially the papers in Part I of this
volume.
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opportunity costs, they will receive $50. The advent of the damage
makes the marginal enterprise submarginal if it must bear the damage
cost.

TABLE 1

Marginal enterprise: Intrarmarginal enterprise:
Opportunity cost -$50 Opportunity cost -$10D
Revenue -0 Revenue ------------- 125

But if the intramarginal enterprise is made liable for the damage
the same allocation consequences will follow. Given the $50 damage,
if the marginal firm receives full reparation it will still just break
even; it will be no better or worse than before the change in environ-
ment. Clearly, however, it will be in both parties' interest if the intra-
marginal enterprise paid some amount less than $50 to the marginal
enterprise to induce the marginal enterprise's resources to shift to other
work. For example, a payment of $5 certainly reduces the cost to the
intramarginal firm and, since the marginal firm's inputs can earn $50
elsewhere, they will gain $5 more than could be made by remaining.
Hence, whichever form of liability rule is adopted, the allocation of
resources remains unaffected. Of course, this conclusion does not fol-
low necessarily if contracting costs are positive.

Monopoly.-It is well known from the standard treatment of mo-
nopoly that output is kept below its efficient level in order to maintain
price. But if contracting costs are zero it is possible for both the
monopolist and his customers to negotiate to expand output to the
efficient level. Since the efficient output level yields the maximum
economic value of the resources employed by the monopolist, its pro-
duction yields the biggest possible pie for all concerned to share. In
a regime of zero contracting cost the problem of monopoly is not one
of inefficiency but one of equity-what share of this pie is captured by
the firm and what share by the customers.

Economies of scale.-The above argument applies equally well to
"natural monopoly" situations-situations in which one firm can pro-
duce all relevant output rates more cheaply than two or more firms.
But, in addition, if contracting costs are zero it is possible to nego-
tiate costlessly with competing bidders for the contract.3 Even though
only one such bidder will win the contract under conditions of scale
economies, his monopoly power is eliminated by the competition in
bidding. Furthermore, zero contracting cost allows the use of sophis-
ticated pricing techniques, such as multipart tariffs, in the bidding
process. These will yield outputs consistent with marginal cost pricing.

Public goods.-If contracts can be costlessly enforced to prevent non-
purchasers from enjoying the benefits of what others have purchased,
the implication of private production of public goods is not inefficiency
but only that all who derive benefit can do so more cheaply if they con-
tribute to the cost of producing the good. Anyone who does not pay for
the good can be excluded from its use and, so, all who benefit will find
it in their interest to contribute to its production. A distinction must
be made between public goods subject to high contracting cost and
those subject to low contracting cost. It is difficult to envision a situa-

3 An extended discussion of the absence of a theory of natural monopoly can be found In
my paper "Why Regulate Utilities?" The Journal of Law cS Economics (April 1968),
pp. 55-66.
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tion in which it is possible to exclude one's neighbors from benefiting
from the installation of an effective antimissile missile. The cost ot
excluding nonpurchasers from benefiting is so great that if the pur-
chase of such missiles is left to private individuals all are likely to wait
for their neighbors to make the purchase. But if the cost of exclud-
ing nonpurchasers is low, the case for allocation by Government is
weakened. It may be possible for an additional moviegoer to enjoy
viewing a film once that film is being shown to one moviegoer. The
viewing of the film is a public good but, because the cost of excluding
nonpurchasers is small, this public good can be produced efficiently
through markets. All who wish to see the film can be required to pay
to view it or forgo the benefits of being admitted to the theater, unlike
all who benefit from the installation of a missile. By such exclusion
the market can estimate the value, through the sum of the entrance
fees collected, of diverting resources from other uses to the production
of theaters and films. If the cost of contracting is zero, including the
cost of enforcing the contractual agreements, it is possible to collect
fees (which may differ from person to person) that give good esti-
mates of the value on the margin of the benefits achievable by expand-
ing the viewing audience and/or the theater.

What allocation of resources is efficient depends in part on under-
lying contracting cost conditions. One resource allocation, reached
through voluntary agreement in the marketplace, will be efficient if
contracting costs are zero. A different allocation, reached in the same
way, will be efficient if contracting costs are positive, since under this
cost condition it no longer is efficient to exploit all exchange oppor-
tunities. The gains from exchange that remain unexploited when con-
tracting costs are positive must be of smaller value than the contracting
costs or further trading would be undertaken for profit. Thus the
reduction in economic value that might be associated with an external-
ity or a monopoly must be less than the cost of contracting; if the loss
in economic value were larger, agreements would be made between
those involved to reallocate resources so as to reduce the loss in value
to the cost of contracting.

If the Government can make some good guesses as to which volun-
tary exchanges fail to take place because contracting costs are positive,
and if it can make these guesses and accomplish the reallocation at lower
costs than the contracting costs involved, then it is possible for the
Government to improve on the market's allocation of resources. The
word "possible" is important in the previous sentence because the
incentives provided by the political system may be such that the Gov-
ernment will fail to accomplish the desirable reallocations and may even
substitute undesirable reallocations. A Government agency or depart-
ment usually is made responsible for supplying goods through the
Government. These agencies, for political reasons, may put too many
or too few resources into the directions that resource reallocation
would take if contracting cost were lower. That Government agencies
will make the proper decisions does not follow from the fact that
governmental reallocation costs are lower than contracting cost.

Little is known about the factors influencing the level of contracting
cost. It does not seem to be true that the cost of contracting necessarily
rises, per dollar exchanged, as the number of transactions increases.
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There is evidence that the unit cost of contracting falls as the number
of transactions increase for certain important goods-those traded on
the organized stock and commodity exchanges. 4 In other cases the unit
cost of contracting seems to be subject to constant return to scale con-
ditions-retail trading. Where the cost of excluding nonpurchasers
from benefiting from the purchases of others is high or technological
-reasons, such as in the provision of national defense or the establish-
mnent of a uniform currency and set of measures and weights, the case
for allocation through Government is improved. But often the costs
of contracting are high for institutional and legal reasons and not
for technological reasons. Usury laws raise the cost of contracting for
some loans above the costs associated with the technology of borrow-
ing and lending. Minimum wage laws raise the cost to employers of
contracting to employ low-productivity workers. Legal restrictions on
entry into occupations and businesses raise the cost to outsiders of con-
tracting with those who would find their services desirable.

Often, property owned by the Government is treated as though it
were communal property-all citizens are given a right to use the
resourse, say a lake or a road, and no one effectively has the right to
exclude others from using the resource. The cost of contracting to
prevent congestion and overintensive use of the resource is raised un-
necessarily in these instances since a simultaneous decision to reduce
usage is required of a large number of prospective users, none of
whom can be excluded legally. No one can legally purchase the rights
of use from others and, therefore, all are inclined to treat a scarce
resource as if it were a free good. A State-owned forest for which the
State collects no fee or only a small fee for cutting rights is likely
to be cut over too quickly. The same would, of course, be true for a
privately owned forest but the private owner's incentives are such
that it is unlikely that he will allow much free cutting. To achieve an
efficient allocation of resources, it is necessary for someone, the Gov-
ernment or private individuals, to prevent others from using scarce
resources as if they were free goods. This can be accomplished by
assessing a proper fee for the use of the resource, but for the cost of
contracting to be reduced sufficiently to allow such exclusion to take
place it must be possible legally to exclude a nonpurchaser from the
use of the resource.

From the viewpoint of efficiency, it may be useful to give the Govern-
ment the responsibility and incentives for allocating resources where
contracting cost looms relatively large. But a bigger improvement in
resource allocation may be achievable if the Government reconsiders
and eliminates many of the legal restrictions and institutional pro-
cedures that presently raise the cost of contracting, sometimes by
imposing prohibitions on productive activities.

'See, H. Demsetz, "The Cost of Transacting," The Quarterly Journal of Economics
(February 1968), pp. 33-53.
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The existence of market failure implies a role for collective (or gov-
ernmental) action in achieving an efficient allocation of society's re-
sources. While the desire to improve on resource allocation is surely an
important motive for public sector economic activity, concern for the
distribution of income in the society imposes at least as great respon-
sibility on the public sector. In this paper, Professor Weisbrod dis-
cusses the equity and efficiency of social action influencing the distri-
bution of income.

Following an analysis of the ways in which government action can
affect the society's distribution of income, Professor Weisbrod discusses
a number of criteria for choosing among the alternative means avail-
able to the public sector for redistributing income. These criteria include
administrative costs, the efficiency of the measure in influencing the
income of specified target groups, incentive or resource allocation
effects, the existence of non-demeaning benefits, consumer versus tax-
payer sovereignty, and flexibilty over time. Clearly, there are a number
of conflicts among these criteria. It is these conflicts which make choices
among alternative income redistributional programs especially intract-
able ones. Professor Weisbrod states "Overall, the objective of this
paper is an improved understanding of why income redistribution is
a goal of public policy, what alternative means exist for bringing about
such a redistribution, and what problems exist in choosing among the
alternative means."

Introduction
The public sector is generally conceived by economists as being con-

cerned with three conceptually distinct functions: (1) income redis-
tribution, (2) allocative efficiency, and (3) economic stabilization.1

This essay focuses on the first function although, as will be explained
below, the three are interrelated. The principal point of view is that
of the Federal Government, but since State and local governmental
units also act with respect to at least the first two functions, much of
what is said will apply to all government levels.

The paper is divided into three parts. First is a discussion of the
ways in which governmental activities affect-intentionally and unin-
tentionally-the distribution of income in the society. Second is an
examination of types of redistributional programs and of criteria
for judging their desirability. Third is an analysis of conflicts among
some of those criteria and of the resulting difficulty in choosing among
alternative programs having a redistributional component. Overall,
the objective of this paper is an improved understanding of why in-
come redistribution is a goal of public policy, what alternative means
exist for bringing about such a redistribution, and what problems
exist in choosing among the alternative means.

I R. Musgrave, The Theory of Public Finance (New York: McGraw-Hill, 1959), ch. 1.

*I wish to acknowledge the helpful suggestions of W. Lee Hansen, Robert
Ilaveman, Allen Kelley, M. Jack Lefcowitz, T. R. Marmor, and participants in
the University of Wisconsin's Workshop on the Economics of Human Resources.

(177)
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Emphasis throughout is on the problems associated with the "bene-
fits" side of the redistributional process-that is, with helping the
"needy." Much of what is said, however, will apply, mutatis mnwtandis,
to the problems of deciding who should pay for these benefits and in
what manner the required sums should be obtained. Moreover, it is
assumed explicitly that income redistributions are intended to aid per-
sons at the lower tail of the distribution of economic well-being-that
is, to deal with "poverty." 2

I. INCOME DISTIBUON AND THE EcoNoric GOALS OF GOVERNMENT

This section takes up each of the three economic roles of Govern-
ment, examining, first, why Government is concerned with the dis-
tribution of income, and, then, how governmental activities in the
allocative and stabilization spheres impinge on the income-distribu-
tion role.

INCOME REDISTRIOUTION AS A GOAL*

The income distribution in the United States depends largely on the
outcome of forces operating through the private market. At its most
efficient "best," the private market rewards people in accordance with
their contribution to marketable output which, in turn, reflects con-
suner preferences and incomes. This implies that persons whose pro-
ductivity, in value terms, is low will earn little-regardless of whether
the low productivity is attributable to lack of effort, lack of skill, or
low demand for the skill.

The market rewards output, not effort. People who lack education
and training, persons with limited intellectual ability or poor health,
people producing goods and services for which the supply is so large
relative to demand that very low prices result-all of these are likely
to earn little. By contrast, those with greater ability, more and better
education and training, and having skills that are in relatively short
supply will tend to earn more, perhaps even when working shorter
hours and under more attractive conditions. As consumer preferences
change-partly in response to development of new products-and as
technological advances alter production techniques, demand for work-
ers with certain skills rise, and for those with others skills, fall. Given
the absence of rapid supply shifts, earnings will behave similarly, as
will the rewards to owners of capital equipment, land and other nat-
ural resources, the demand for which shifts.

This is all to note the degree to which incomes determined in the
private market depend on changeable forces over which the individual
has, at best, limited control. Thus, it is understandable that the levels
of rewards offered by the market, and changes-particularly sharp
drops-in those levels, have become relevant for social policy.

But the discussion above has assumed that the private market was
functioning efficiently, actually rewarding those whose social contribu-
tion was large. Such a smoothly functioning system is, however, not
the rule. The benefits from some activities, for example, in basic

2Not all income-redistributional proposals, however, have such a goal. Some may be
designed to benefit a geographic region-e.g., the Southwest-or a group felt to be deserv-
ing whether or not needy-e.g., war veterans.

*Further discussion of this issue is found in the paper by Bonnen in this
volume.



179

research, may be so broadly diffused that the individuals producing
them cannot capture the bulk of their contribution to society. In addi-
tion, discrimination-against black, Puerto Ricans, Mexican-Ameri-
cans, particular religious groups, etc.-has the effect of not fully
rewarding people for their actual productivity, or not permitting them
to obtain Jobs in which their productivity would be maximized. Con-
sequently, the resulting income distribution may be both inequitable
and "inefficient"-that is, reflective of an inefficient use of resources.3

For both reasons, social action to influence the distribution of income
has a rationale.

Whatever the forces contributing to the existing distribution of
income, there may be dissatisfaction with that distribution and, hence,
attempts to alter it. The Federal Government is generally the most
effective governmental level to undertake redistributions because the
opportunities to circumvent Federal actions are most limited. By con-
trast, attempts by individual State or local governments to help cer-
tain people are likely to produce incentive effects resulting in an influx
of the categories of persons to be assisted, while at the same time result-
ing in an exodus of persons and businesses who must pay for the aid
being provided others.

The reference above to discrimination in the labor market suggests
what should now be made explicit: collective (governmental) attention
to the distribution of income need not involve merely the size distribu-
tion of income. There may also be concern about the distribution of
income between whites and nonwhites, the distribution among geo-
graphic regions (Witness recent efforts to develop Appalachia), and the
distribution among age groups.*

The public sector's concern about the distribution of income should
not be limited to the consequences of the private sector's concentration
on efficiency and its essential disregard of income-distributional consid-
erations. The public sector itself, as we shall see, is a significant contrib-
utor to undesired income redistributions. These occur as Government
pursues its other goals of allocative efficiency and economic stability.
That is, governmental activities, whatever their avowed objective,
frequently if not inevitably affect individuals' income levels diff erently.

This observation is important for two reasons. One is that insofar
as governmental activities designed to alter the allocation of
resources-for example, highway and water resource programs-also
have unintended side effects on the distribution of income, wise gov-
ernmental policy should consider these effects when judging and
designing such programs. The other is that since such "resource-allo-
cation" programs actually do affect the distribution of income. they
might be utilized deliberately for this purpose. The point is that a
change in the income distribution-that is, in the absolute or relative
positions of particular people or groups-is achievable in a variety of
ways which include taking advantage of the redistributional "side
efects" of programs that are normally regarded not as income-redis-
tributional but as resource allocative.

For an analysis of the necessary and sufficient conditions for achievement of economic
efficiency see J. de V. Graaff, Theoretical Welfare Economics (Cambridge: Cambridge Uni-
versity Press, 1957); F. Bator "The Simple Analytics of Welfare Maximization," Ameri-
can Economic Review, March i957, pp. 22-59; or J. Henderson and R. Quandt, Micro-
economic Theory (New York: McGraw-H~ill Book Company, 1958), chapter 7 ("Welfare
Economics").

*Further discussion of this issue Is found in the paper by Levine in vol. 3 of
this collection.
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ALLOCATITE EFFICIENCY AS A GOAL

When Government attempts to influence the production of par-
ticular goods and services-housing, highways, dams, schools, rivers
and harbors, air traffic control systems, etc.-even though the motiva-
tion may be to enhance allocative efficiency, the fact is that these ac-
tivities do affect the distribution of income, sometimes in subtle
though powerful ways. Increased spending on highway construction
is likely to send upward the price of cement companies' securities, as
rising profits are expected. The automobile industry and its em-

plyees would also benefit, but officials of commercial airlines are
fikely to be less than enthusiastic. Water-resources projects in the

arid Southwest enhance land productivity in that region; but even
if it were shown that such projects were efficient for the economy as
a whole, it would remain true that agricultural producers and work-
ers in other regions would be hurt by this new competition.

This essay, concentrating on the rationale for governmental con-
cern about the income distribution, is not the place to delve deeply
into the justification for governmental activity as a provider of goods
and services or as an influence on the level and forms of private pro-
vision of particular go6ds and services. Justifications have been of-
fered-involving the provision of "collective-consumption" goods
(such as national defense), for which consumption by one person does
not reduce the consumption opportunities available to others, or in-
volving, more generally, goods such that external effects are signifi-
cant and are not taken into account by private decisionmakers (anti-
air and water pollution activities illustrate most clearly this type of
commodity.) 4

When "allocative efficiency" is being considered, whether with re-
spect to private or governmental activities, it is vital to understand how
that term is defined-particularly in the context of our attempt to
examine the rationale for governmental attempts to alter the distribu-
tion of income. The key point is that there is no single "efficient" al-
location of the economy's resources; instead, there is an efficient alloca-
tion corresponding to each initial distribution of income. This is so
because the income distribution affects consumer demand patterns
and resource-owners' supply patterns which, in turn, determine the
pattern of production that will maximize the economic welfare of the
society, given those demand and supply patterns. The efficient alloca-
tion of society's resources is not defined in abstraction from the dis-
tribution of income. What is efficient for the economy to produce with
one income distribution may be quite inefficient if the distribution of
income were altered.

It has been pointed out above that when the Government alters its
purchases or production of goods and services, it benefits (or hurts)
particular groups of people and in this way it alters the distribution
of real income. Whether the Government's primary objective in under-
taking a given program is redistribution, increased allocative effi-
ciency, or economic stabilization is immaterial; one effect of a change

4 At the analytic level see W. Baumol, Welfare Economics and the Theory of the State
(Cambridge: Harvard University Press, 2d edition, 1965), and P. Samuelson, "The Pure
Theory of Public Expenditure," Review of Economics and Statistics, 36 (Nov. 1954).
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in either the composition or level of Government spending is a change
in the income distribution.5

These distributional effects extend beyond the initial impact. More
is involved than simply whose land is made more productive by a
Government-financed flood control project or who saves time and ex-
pense by traveling on a new segment of interstate highway. For in
addition to the distributional impact of these real benefits from the
projects, there are many secondary effects that are income redistribu-
tional in character. Property values near the new highway will leap
as opportunities are sought to construct new motels, restaurants, and
automobile service stations. These increases in land values have their
counterparts, however, in the decreases occurring elsewhere, particu-
larly along the roads from which traffic is being diverted. Urban re-
newal projects bring about similar pecuniary or income-restributiona]
results. Not only are property owners affected-with some gaining and
others losing-but residents, too, feel the consequences. Some receive
relocation subsidies although they planned to move even without them;
and others suffer because a reduced supply of housing units pushes
rents upward, at least temporarily.

Beyond the direct and the secondary distributional effects of a pro-
gram, additional distributional effects will be felt through the respend-
ing process. Those whose incomes have increased may well have mar-
ginal expenditure patterns different from those whose incomes have
decreased. As a result, the respending effects, operating through the
conventional economic "multiplier" process, will bring about further
distributional changes.6

So far our attention has focused largely on governmental expendi-
tures, but, of course, decisions regarding the method of flnancing gov-
ernmental services also affect the distribution of real income in the
society. A benefit-principle of taxation assumes implicitly that Gov-
ernment provision of goods and services should be financed in such a
way as to leave unchanged the distribution of income (somehow-
defined) .7 The ability-to-pay principle, by contrast, explicitly con-
templates income redistribution, although whether a redistribution
actually occurs depends on how the benefits of the governmental goods
and services are divided among income groups. If benefits are corre-
lated positively with ability to pay-as may be the case with many
publicly-provided services such as interstate highways, waterway im-
provements, and art museums-then adoption of the "ability" prin-
ciple of taxation is equivalent to adoption of the benefit principle.
Unfortunately, little is known at present about how the benefits of
public services are divided among persons at various levels of ability
to pay.8

5 It should also be noted that a change in the composition of Government expenditures
may alter the amount and distribution of aggregate unemployment in the economy, and
this, too, has clear implications for the distribution of income. For further discussion see
R. Haveman and J. Krutilla, Unemployment, Idle Capacity and the Bvaluation of Public
EPpenditures. (Baltimore: Johns Hopkins Press, 1969.)

6For a discussion of this effect in the context of geographic income distributional con-
sequences of water-resource programs, see S. Marglin, Public Investment Criteria (Cam-
bridge: MIT Press, 1968), pp. 83-84.

'A "benefit principle" of taxation could be defined in various ways and although all
would involve beneficiaries paying the total cost of the public service, the cost burden
could be shared in various ways. Hence the net effect on the distribution of income might
well not be "neutral."

aFor an examination of this matter in the higher education area see W. L. Hansen
and B. A. Weisbrod "The Distribution of Costs and Direct Benefits of Public Higher
Education: The Case of California," Journal of Human Resourcese (Spring 1969), pp.
176-191.
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ECONOMIC STABILIZATION AS A GOAL

The stabilization efforts of Government involve changes in tax reve-
nues, expenditure levels, and/or in monetary variables that alter
interest rates and credit terms. Whenever tax revenues are altered by
adding or abolishing taxes, raising or lowering tax rates, or adding
or eliminating deductions, exemptions, or exclusions, the result is that
particular groups of persons benefit or are hurt. There is no escaping
this fact and, indeed, it is sufficiently evident that lengthy debates on
the merit of proposed redistributions inevitably accompany considera-
tion of legislative change in taxes.

When and insofar as fiscal policy for economic stability involves
changes in expenditure levels the income distributional consequences
are also powerful. These consequences are possibly somewhat less
evident to the society in general, because changes in the level of any
one expenditure program are likely to have a pronounced effect on
only a small segment of the population. At any rate, the fact remains
that different people benefit from Government expenditures on ele-
mentary-secondary education, higher education, medicare, medicaid,
interstate highways, water resources, and urban renewal. Thus, the
distribution of real income-of the economic well-being of various
people-is inevitably affected by Government efforts to stabilize the
economy by varying expenditure levels. The point is that when fiscal
policy is being utilized for stabilization, it is not an amorphous category
of "expenditures," that is varied, but expenditures on specific pro-
grams, each of which affects some persons more than others and in
different ways.

To summarize this section: Income redistribution is only one of the
three primary economic goals of Government; yet as the Government
seeks to achieve the other goals of efficiency in the allocation of re-
sources and employment stability of the economy, its actions inevitably
affect the income distribution. Thus, governmental concern about the
distribution of income reflects-or, at least, it ought to reflect-both
the undesirable distributional outcome of private sector activities-
for that sector is preoccupied with efficiency and profits, not with
distributional consequences-and also any undesirable side effects of
the Government's own activities in pursuit of the goals of economic
efficiency and stability.

If income is to be redistributed, two questions must be answered:
(1) What (and how much of a) redistribution should be brought
about-that is, to whom and from whom should the redistribution
be made-and (2) hosw should the redistribution be brought about-
that is, what method should be used? These are perfectly analogous
to the questions involved in ordinary production decisions by a firm:
(1) What (and how much) should the firm produce, and (2) what
technique of production should it employ? These questions are not
really independent, in either the production or the redistribution
context. The answer to question 1 depends partly on costs which, in
turn, depend on the choice of production or redistribution technique
(question 2). And the answer to question 2 depends in part on the
type of commodity or redistributional program that is being considered
(question 1). Thus, in principle these questions should be dealt with
simultaneously.
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The emphasis of this paper, however, is on questions of the second
type. Granted that a tentative decision has been made to redistribute

from group A to group B, and to provide a given level of benefits (in
some form) to group A, which redistributive technique-among the
alternatives available--should be used?

If a number of criteria are deemed relevant to program selection-
and this is doubtless the case-the problem is, first, to identify the cri-
teria; second, to develop operational measures of how fully each cri-
terion is met by any particuar program; and, third, to determine the
relative importance of each criterion-that is, the weights that should
be attached to a given level of achievement of each criterion. These
weights imply normative judgments regarding what is "desirable"
public policy in the income distribution area. The summation of these
weighted criteria-measures would give a "score" for each redistribu-
tional technique, the highest score determining the technique to be used.

Once the highest score technique for bringing about a given redis-
tribution has been determined-a most difficult task-the desirability
of that redistribution may be called into question. It might be decided
that the best program available for producing a given redistribution is
so poor that plans for the particular redistribution should simply be
dropped. Some other redistribution, involving groupings other than
A and B (though perhaps overlapping with them), might be pref-
erable. In other words, while the A-B redistribution might be thought
preferable to one involving groups C and D, the best technique avail-
able for the latter might be considerably better, and so the C-D re-
distribution might be chosen. This would be analogous to case involv-
ing some ordinary commodities in which one commodity was more
valuable than another (at the margin) but the cost was so much greater
that it was deemed best (more efficient) to produce the less-valuable
good.

The tasks of (1) stating decision criteria for choosing among redis-
tributional programs, of (2) devising operational measures, and of
then (3) determining weights, constitute a large order. The emphasis
in this paper is on the first step, and although there is some attention
to the second step, the paper stops short of tackling the third.

II. CRrrEwR FOR CHOOSING AMONG ALTERNATIVE MIEANS FOR
REDISTRIBUTING INCOME

A number of alternative approaches exist for a government that
desires to alter the distribution of income. In general the alternatives
involve programs to transfer money, to transfer income in kind, or to
enhance earning power for the group to be aided. Transfers in money
form may take such diverse forms as a "negative income tax"-
which might be addressed to all low-income persons-or agricultural
price supports-which are available only to farmers. The money-
transfer program may allow the recipient to spend the added income
as he wishes (negative income tax) or it might constrain the use (rent
supplements). Transfers in kind occur via distribution of surplus
food or subsidies for production or consumption of specific goods
such as public housing. Redistributions can also take forms aimed
not at expanding consumption opportunities directly-as the programs
mentioned above do-but aimed at increasing the individual's produc-
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tive capacity and earning power, and in this way increasing his con-
sumption opportunities indirectly. Education and training programs
are the principal means by which this approach is currently being pur-
sued.

We turn now to the criteria by which the desirability of any particu-
lar approach can be judged. Since a number of avenues are available
for influencing the income distribution, the first step in choosing intelli-
gently among them is the specification of standards or norms.9 The
following is a list and discussion of six such standards. It is not a
logically exhaustive list. Hopefully, however, it is one that can be
supported widely as a basis for program choice. The emphasis here
is on the "transfer" side of the tax-transfer process, although much
of what is said can be applied also to the tax portion of the redis-
tributional mechanism.' 0

1. Admqinistrative cost.-One consideration relevant to program
selection is the cost of its administration. A family allowance, for ex-
ample, involving systematic payments to all families with dependent
children," requires smaller administrative costs per dollar of benefits
than does a conventional welfare program with its elaborate machinery
for determining eligibility, preventing cheating and monitoring bene-
ficiary behavior. To be sure, a principal reason for the divergence of
administrative cost is that the welfare programs are intended to make
a great effort to assist only the very needy, and clearly it is more
costly to identify them than, for example, simply to identify a familywith a dependent child.

Implied by this last statement is a second criterion for program se-
lection-that the "deservin," and only the deserving should be aided.
To this we turn next.

2. Target egiciency.*-By this term I mean the degree to which the
actual redistribution coincides with the desired redistribution. For ex-
ample, a manpower retraining program may be intended to benefit
the hard-core unemployed-those who cannot find regular employment
even under full-employment conditions-but as it is actually adminis-
tered it may (1) miss many in the h ard-core group, while at the same
time it (2) aids a number of less needy persons. Some would argue that
these effects detract from the desirability of the program. Similarly,
insofar as other antipoverty programs turn out to benefit the nonpoor
while bypassing many of the poor, they may be regarded as inefficient
means of redistributing income.

D This amounts to stating those elements in a social welfare function that are likely tobe affected by the choice of a particular redistributional mechanism.15 The usual Intention of such mechanisms is to aid some needy group, not to penalize
any other group, and so the choice of an aid program normally is considered separatelyfrom the decision regarding how to finance the program. Indeed, the financing is cus-tomarily from general revenue, no explicit attention being given to the question of whichgroup should pay for a particular income-redistributional program. The distributionaleffects of alternative tax policies have received considerable attention. See, for example,Musgrave, op. cit., chs. 4 5, and 8; L. Johansen, Public Economics (chicago: RandMcally & Co., i965), ch. 7; and J. Pechman, Federal Tax Policy (Washington, D.C.: TheBrookings Instituution, 1966).

Although the tax and transfer (b enefit) structures are often considered separately, they
e , to some extent , substitutes. In sofar as the needy are taxed they have more need fortransfers. (See v. Tannl, GGovernments' Approaches to Income Redistrlbution: An Inter-
national Com parison ," Nati onal Ta x T Journal, XXI (Decem ber 1968), pp p. 483-486.)

11 C. Green, Negative Taes and the Poverty Problem (Washington, D.C.: The BrookingsInstitution, 1967), pp. 46-5O; and J. Vadakin, Family Allowances (Miami: University
of Miami Press, 1968).

*Further discussion of this issue is found in the paper by Schmid in this volume.
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Two issues are involved, having to do with the accuracy of the pro-
gram in assisting only the "target" group, and the comprehensive-
ness of the program in assisting all of that group. The first matter-the
degree to which a program intended to benefit a low-income group
A also benefits a higher income group B-might be termed the pro-
gram's vertical target efficiency (or, more simply, vertical efficiency).
The second is the degree to which a program intended to benefit group
A reaches all members of this group. This concept of comprehensive-
ness may be termed the program's horizontal target efficiency (hori-
zontal efficiency).The vertical efficiency of a program might be defined as the ratio
of benefits received by the intended beneficiaries to total benefits. A
ratio of unity would thus indicate that all resources of the program are
being devoted to the target group and none to any other group.

Horizontal efficiency may be defined in the two dimensions: (1) as
the ratio of the number of beneficiaries in the target group to the total
number of persons in the target group, and (2), as the ratio of benefits
going to the target group to the total benefits "needed" by that group.
Whereas the vertical concept involves the reaping of benefits by per-
sons outside the target group, the horizontal concept involves the
absence of "adequate" benefits to some or all persons within the target
group. The concept of horizontal efficiency is related to the equity norm
of equal treatment of equals,'1 2 for the lower is the value of ratio 1 the
smaller is the proportion of the target group that is being treated. But
the horizontal efficiency concept is also related to the equity norm of
adequacy, for the lower the value of ratio 2, the smaller is the pro-
portion of the target-group problem that is being treated. All persons
in the target group might be treated equally but inadequately. O nly
in the limiting case in which (1) everyone in the target group received
benefits, and (2) the benefits were at an adequate level, would full
horizontal efficiency-in both dimensions-be achieved.Governmental efforts to redistribute income-whether by transfer-
ing money, income-in-kind, or investment opportunities for raising
earning power-often fail to reach all of those whom it is desired to
aid (or tax), and aid (or tax) others unintentionally.13 A desire to
assist the "poor" may become operational in a program that disquali-
fies some of the poor on grounds of an inadequate period of residency.
At the same time the program, if based on current income alone, may
provide aid to persons whose low income is temporary or who possess
considerable wealth (net worth) even though having very limited
income.' 4

Governments sometimes provide goods and services at subsidized or
even zero prices in an effort to raise the real income of certain per-
sons. But the actual beneficiaries are frequently not the same as the
intended beneficiaries. The provision of medical attention in a "free"

Ij In the context of tax policy the analogous concept is "horizontal equity"-equal
taxation of people with equal ability. See R. Musgrave, op. cit., ch. 8.

Is As Kenneth Boulding put It, discussing the California water plan:
"It would be well to be quite sure
Just who are the deserving poor,
Or else the state-supported ditch
may serve the Undeserving Rich."

4For an analysis of effects of considering net worth when estimating the prevalence
and distribution of poverty, see B. A. Welsbrod and W. Lee Hansen, "An Income-Net WorthMeasure of Economic Welfare," American Economic Review, December 1968.
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clinic does, no doubt, benefit many of the poor. Yet the frequently long
waiting time required discriminates against the "working poor"-those
for whom the opportunity cost of waiting is high because it involves
the loss of work time and earnings.15 (This is the horizontal efficiency
criterion.) At the same time, the clinic may be utilized by some per-
sons outside the target group-some of the nonpoor-those for whom
the opportunity cost of waiting is low, because they forgo little by
waiting.

In a recent study of the distribution of public higher education
subsidies in California, W. Lee Hansen and I discovered that the
amount of subsidy actually received is correlated positively with the
level of parental income of students.'0 A key factor is the presence of a
very low, heavily subsidized tuition rate-which applies to all stu-
dents, regardless of their ability to pay. Students from higher-income
families benefit most from this subsidy because they are more likely
than their lower-income counterparts to go to college, are more likely
to go to a high cost (high public subsidy) school, and are more likely
to remain in college until graduation. Thus, a public higher-education
system that many feel is, or at least should be, a means of redistribut-
ing economic opportunity in favor of children of the poor is having
quite the opposite effects in the aggregate. That is, public higher edu-
cation performs rather badly by the~ vertical efficiency criterion. To
be sure, the public subsidies are permitting some low-income students
to attend college when they would otherwise be unable financially to
do so, but many of the poor receive little or no subsidy through the
higher education system-thus causing the program also to perform
badly by the horizontal efficiency criterion-at the same time that
many nonpoor reap the largest subsidies.

The vertical efficiency criterion poses a thorny problem of the impor-
tance of distributional as compared with efficiency goals of government
tax-expenditure policy. The question is whether a program such as
compensatory education for the disadvantaged or retraining for the
hard-core unemployed-which are aimed at particular kinds of peo-
ple-should count any benefits (outputs) that accrue to persons not
in the target group, and, if so, whether these benefits should be given
the same weight per dollar as benefits to the intended beneficiaries. The
importance of this issue is indicated in a recent study by Thomas Rib-
ich of a number of compensatory education programs.17 He argues that
since many children from poor families will not grow up to become
poor adults, compensatory education, considered only as an anti-
poverty device, need not be provided to all poor children. Whatever
other arguments may be made in favor of added government spend-
ing on education in general or on education specifically for poor chil-
dren, the point is that some of it will be provided to the nonneedy.
The issue, then, is how to weigh the benefits from compensatory edu-
cation programs that accrue to the needy versus the nonneedy.

Vertical efficiency may be desired for either or both of two reasons.
For one, taxpayers may have a psychological aversion to seeing non-
needy persons receiving benefits. For another, vertical efficiency can be

'5 This point came out in a discussion with Eugene Smolensky.
lo See W. Lee Hansen and Burton A. Weisbrod, Beneflts, Costs, and Finance of Higher

Education (Chicago: Markham Publishing Co., 19.69), especially chapter IV.
17- Thomas Ribich, Education and Poverty (Washington, D.C.: The Brookings Institu-

tion, 1968).
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viewed as a proxy for cost effectiveness in the sense that the greater
is the vertical efficiency ratio the smaller is the cost per unit of benefit
to the target group. Thus, as between two programs that bring equal
benefits to a given target group the program having the higher
vertical efficiency ratio, ceteris paribuss, will be the least costly.

This latter interpretation implies, however, that benefits to non-
target persons should be given a weight of zero, and this is a ques-
tionable procedure. Even though the benefits to nontarget persons are
agreed to be valueless from standpoint of redistributional pro-
grams, they may represent real benefits which can be justified on other
than redistributional grounds-for example, allocative efficiency. For
example, a compensatory education program that is aimed at reduc-
ing the future prevalence of poverty among today's poor children may
increase learning and subsequent labor market productivity of some
who would not be poor even in the absence of compensatory educa-
tion; this increase in productivity, while possibly valueless with re-

spect to the redistributional goal, is quite relevant to the overall bene-
fit-cost evaluation of the program-an evaluation that ought to reflect
allocative efficiency as well as distributional-equity goals of Govern-
ment economic policy.l8 This leads to the conclusion that some "un-
intended" benefits of a redistributional program should receive a posi-
tive weight-when they contribute to nondistributional goals.19

Another objection to giving a weight of zero to those benefits from
redistributional programs that accrue to the nontarget groups, relates
to the observation above that there may be an aversion to seeing wind-
fall gains to the "undeserving." Thus, such unintended benefits to the
nontarget group should receive a weight not of zero but of less than
zero. This aversion is especially likely to be expressed when pure trans-
fer programs are involved, for then it is clear that benefits to non-
target persons are unlikely to be justifiable on allocative efficiency
grounds. Thus, one of the objections to the various negative-income-
taxation (NIT) plans for transferring income to the poor is that in
order to provide a meaningful floor on income and to avoid very high
"tax" rates on incrementa income-reductions in NIT payments per
additional dollar of the unit's income-it is necessary that sizable
payments go to persons who clearly are not poor.20 This fact would be
disclosed, of course, by the vertical efficiency ratio, though possibly not
in a fully satisfactory manner.

3. Allocative effloiency*.-At issue here are the effects of the re-
distributional scheme on the allocation of resources. Principally in-
volved are the effects on incentives of those who benefit from the redis-
tribution and of those who are made worse off by it. Conceptually, in-
centive effects are avoidable by the utilization of "lump sum" trans-

Is For further discussion of appropriate relationships between efficiency and equity in
Government decisionmaking see B. A. Weisbrod, "Income Redistribution Effects and Benefit-
Cost Analysis," in S. B. Chase, Jr. (ed.), Problems in Public Expenditure Analysis. Wash-
ington, D.C.: The Brookings Institution, 1968), pp. '177-209. See also the paper by Freeman
in this volume.

Is Similarly, the favorable (unfavorable) distributional effects of programs undertaken
for allocative-efficiency reasons should receive positive (negative) weight.

20 C. Green, Negative Taxes and the Poverty Problem, op. cit., especially chs. V and
VI, C. Green and R. Lampman, "Schemes for Transferring Income to the Poor," Indus-
trial Relations February 1967; J. Tobin, et. al., "Negative Income Taxation-Practicality
and Cost," Yae Laws Review November 1967; and W. Klein, "Some Basic Problems of
Negative Income Taxation," iWisconsin Law Review, summer 1966. pp. 1-25.

*Further discussion of this issue is found in the paper by Zeckhauser in this
volume.

27-877-69-vol. 1-14
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fers to the target group and lump-sum taxes on those who are tofinance the transfers. The essence of the lump-sum taxes and transfers
is that, while leaving some persons richer and some poorer, no one
could avoid the tax or increase the benefit he receives by altering hisbehavior.21 Thus, no incentives would be established for resource sup-pliers or consumers to alter their behavior except as a consequence of
havingmore (or less) income.The fact is that incentive effects cannot, in practice, be avoided.
We have discovered no way to tax or to subsidize without producingincentives to avoid paying the taxes and to qualify for receipt of the
subsidies. Thus, the current controversy over negative income tax or
other schemes to help the poor centers largely on the (unknown)
magnitude (but not the direction) of incentive effects on the recipients
who, as a consequence of an income guarantee, might decide to work
less, or to have more children. Whether such consequences are "bad"
is obviously a value judgment, but they appear to be fairly widely
deplored in our society at this time. The negative income tax ex-
periment now underway in New Jersey-designed and administered
jointly by Mathematica, Inc. and the University of Wisconsin's In-
stitute for Research on Poverty-has as its principal research objective
the assessment of work-incentive effects of various levels of income
guarantees. 2 2

Another form of incentive effect-one that is believed to be caused
by AFDC (aid for families of dependent children) transfer pro-
grams-is the breakup of families. In some States a low-income or un-
employed father can increase his family's income by deserting it,
thereby permitting the family to qualify for AFDC payments. The
quantitative significance of this behavior is not known, but such an
incentive exists, and was a factor leading to the adoption by more than
20 States of an AFDC-UP (unemployed parent) program under which
a family with an unemployed father could qualify for welfare aid.

For decades, economists have generally faulted the agricultural
price support programs because of their adverse incentive effects. Since
the subsidies even though joined with land-use diversion programs,
are available only to farmers, the effect is to establish incentives to re-
main in farming. Thus, the movement of capital, land, and labor out
of agriculture and into more productive activities has been slowed.*

Because we are unable to devise redistributional devices that pro-
duce no incentive effects at all, all redistributional programs fall short
of the ideal, but, clearly, some are better than others. Most welfare
programs are especially weak in this respect, because welfare recipients
who increase their earnings are frequently penalized by cuts in welfare
payments that are as large, and sometimes even larger, than their ad-
ditional earnings.23 By contrast, manpower training programs produce
an incentive to take advantage of new skills and thereby to increase
earnings.*

2L There would occur shifts In demand through the income effects, of course, but there
would occur no substitution effects, given the absence of any Initial change in relative
2rcFor additional information see H. Watts, "Graduated Work Incentives: An Experi-ment In Negative Taxation" American Economic Reviewo, Papers and Proceedings, May
1969 and the papers by Rivln and Levine in vol. 3 of this collection.

3 C. Green, op. cit., especially p. 119.
*Further discussion of this issue is found in the paper by Bonnen in thisvolume.

*Furher discussion of this issue is found in the paper by Mangum in vol. 3
of this collection.
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As the manpower-training program illustration makes clear, al-
locative-efficiency effects are not limited to pure transfer programs.
Whenever the redistributional technique involves the use of real re-
sources (e.g., in manpower training or highway construction) rather
than simply transfers, the question arises of whether and to what ex-
tent the resources are being used in an economically efficient manner-
efficient in the sense that the value of outputs (better trained men,
new roads) exceed the costs of production. If the equity effects of a par-
ticular program are sufficiently favorable, it may be worthwhile to
sacrifice some economic efficiency, but in any event, account needs to
be taken of both types of program consequences.

4. Nondemeaning benefits.-This criterion reflects the norm that
benefits should not be provided in a manner that tends to stigmatize or
to destroy self-respect. This criterion can be said to reflect a concern
not only about how much income people have, but also as to what they
must do to qualify for a redistributional aid program, and in what
manner the aid is provided. Receipt of a check with the imprint, "De-
partment of Welfare," might, by this standard, be regarded by recip-
ients as inferior to an equal amount of money received from some
other agency "for services rendered." A price-support program, in
which a subsidy is paid as an above-market price for a product, would,
in this context, be preferred, at least by recipients, to an outright cash
dole.

Even when it is agreed that a particular redistributional program
is demeaning to its beneficiaries, there may not be consensus that this
is undesirable. "The degree of stigma associated with a program may
be viewed as one means of rationing Government program utiliza-
tion." 24 In addition the stigma may be desired (by taxpayers) because
of its incentive effect, encouraging recipients to move out of the
needy category.

At the same time it is worth considering that what taxpayers re-
gard as demeaning or stigmatizing may not be so regarded by benefi-
ciaries. Recent research has disclosed that welfare programs-which
seem to be quite demeaning in their requirements, particularly for
proving an individual's eligibility-are not regarded by recipients as
especially demeaning.25

5. Consumer versus taxpayer soverezgnty.-Some would argue that
if the distribution of income is viewed as unsatisfactory, then taxes
and transfers should be made in money form, thereby permitting each
taxed person to decide how to reduce his spending, and permitting
each transfer recipient to decide for himself what to do with his added
purchasing power. This is the principle of consumer sovereignty, em-
bodying the liberal ethic of freedom of choice. Given the consumer's
set of preferences he can maximize his economic welfare if the tax he
pays or the transfer he receives occurs in an unconstrained form. (In
fact, this is a necessary condition for efficiency in the consumer sector.)

If consumer sovereignty is extended to all consumers, the benefi-
ciaries of an income-redistributional program would be free to do as

' T. R. Marmor, "Income Maintenance Alternatives and American Politics," University
of Wisconsin, mlmeo, n. d. (circa February 1969), p. 3. (Paper presented at the Poverty
Seminar of the American Academy of Arts and Sciences, Boston, Mass., May 16, 1969.)

2 J. F. Handler and Ellen J. Eollingsworth, "How Obnoxious Is the 'Obnoxious Means
Test'? The Views of AFDC Recipients," University of Wisconsin, Institute for Research

-on Poverty, Discussion Paper 31-69, January 1969.
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they wished with their added income. Those who make the payments,
however, may be willing to give up income only if their sacrifices pro-
duce added purchasing power that is used in particular ways-
"wisely"-by the recipients. Of course, conflicts can and do arise over
the meaning of wisely, and so taxpayers may wish to constrain the
freedom of recipients in the uses to which their increased income may
be put. Thus, "taxpayer sovereignty" may supersede consumer sover-
eignty. When this occurs, a rather strong value judgment is implied
regarding who knows best what a consumer ought to have-the indi-
vidual himself or someone else? Traditional liberalism has opted for
the former-as has modern theoretical welfare economics 2

6-but for
reasons discussed below, actual redistributive policy has often followed
another course. 27

Nowhere is this issue of who should decide how additional income
should be spent seen more clearly than in current debate over govern-
mental antipoverty policy. The case for a negative income tax, a chil-
dren's allowance, or a guaranteed income rests firmly (though not
entirely) on the foundation of freedom of choice-consumer sover-
eignty. By contrast, programs to provide goods and services for the
poor-public housing, compensatory education, medical care clinics, or
training programs-suggest taxpayers' preferences for minimum
standards in consumption of housing, health services, and education,
but apparently not in clothing, entertainment, or automobile trans-
portation. It is not my objective here to urge one or the other of these
viewpoints, consumer versus taxpayer sovereignty; rather it is to note
that the choice between them is rooted in a value judgment regarding
who ought to determine the pattern of consumption by beneficiaries of
a public program.

The issue of transfers in kind versus transfers in cash (or, better
perhaps, constrained versus unconstrained transfers) may be viewed
from another perspective-allocative efficiency. If consumption of
certain goods and services produces external economies (favorable
effects on outsiders) while consumption of other goods produces ex-
ternal diseconomies (unfavorable effects on outsiders), it is both under-
standable and economically efficient that consumption of the former
class of goods be encouraged (e.g., subsidized) while consumption of
the latter class of goods is discouraged (e.g., taxed).

Taxpayers' interest in providing better housing for the poor may
thus be explainable as a response to the external diseconomies that
slum housing causes for outside parties-fires, crime, personal de-
spair. 28 Similarly, the interest in providing better health care for the
poor may be justified as at least partially a response to external dis-
economies-in particular to the dangers that contagious disease may
spread.29

2 See, for example, E. J. Mishan, "A Survey of Welfare Economics, 1939-59," in Mishan,
ed., Welfare Economics (New York: Random House, 1964), p. 6; A. Bergson, "Consumer
Sovereignty and 'Real' Income Distribution," in Bergson, ed., Essays in Normative Eco-
omics (Cambridge: Cambridge University Press, 1957). ch. I.

27 An alternative way of viewing this issue Is that while consumer sovereignty Is
accepted generally, a question exists as to who is the "consumer"-the program beneficiary
or the taxpayers?

2 For further analysis see Jerome Rothenberg, Economic Evaluation of Urban Renewal
(Washington, D.C.; The Brookings Institution, 1967), especially pp. 54-56.(W i See Burton A. Welabrod, Economics of Public Health (Philadelphia: University of
Pennsylvania Press, 1961), especially pp. 18-20.
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6. Flexibiity over time.80 Redistributive programs are seldom once-
and-for-all events; they are continuing efforts. As such, their effects
need to be examined over a "suitable" time period. The length of this
period is itself a policy variable which is manifest in discussions about
the intergeneration consequences of various antipoverty programs and
about the likelihood that a program will contribute to increased self-
sufficiency and decreased dependency. The point to be emphasized
here, however, is this: Even if the program were fully in accord with
the criteria of desirability at a given point in time, there remains the
question of whether it wll remain satisfactory as conditions change.
For example, as technological advances have increased economies of
scale in agriculture, price supports have increasingly benefited not the
small, low-income family fanner, but the large, profitable corporate
farm enterprises. (The extent to which price supports for one crop,
cotton, are benefiting primarily the largest producers is documented
in a recent study by James Bonnen.) 8 Perhaps such programs are less
justifiable with the passage of time, but once instituted they are politi-
cally difficult to eliminate. It is important, therefore, that redistri-
butional programs ibe flexible and adaptable to new conditions, either
through an automatic mechanism that brings about needed shifts or a
more responsive political system.

III. POLICY CHOICES

Two principal types of problems arise in applying the six criteria
presented above. One is the lack of information as to how well any
specific redistributional program will work, in terms of each criterion.
Second is the conflict among criteria.

Consider first, the information problem. With regard to criterion
3, the incentive issue, how substantial are the likely work-disincen-
tive effects of a negative income tax for the poor? How large are the
external diseconomies resulting from the greater fire hazards in slums?
Regarding criterion 5 (consumer sovereignty and taxpayer sover-
eignty), to what extent is there a difference between the uses to which
poor people would put additional income if they had it, and the uses
to which the nonpoor wish to allocate additional income?

Turning to the target efficiency criterion (2): How much of the
benefits of a program will accrue to the intended beneficiaries and
how many of the intended beneficiaries will receive little or no help?
While the answer to this question is frequently unavailable because
the matter has not been studied, a contributing factor is that it is
often not entirely clear precisely whom the program aims to benefit.
The issue is how one moves from a conceptual definition of the "needy"
(or "deserving," or "poor") to an operational definition. For ex-
ample, recent analyses of the "poor" population of the United States
have disclosed rather different numbers of poor families and different
characteristics of those families, depending on which operational
definition of poverty is used-e.g., at least $3,000 annual income per

so This general point came out in conversation with W. Lee Hansen.
81 See his "The Distribution of Benefits from Cotton Price Supports," in Samuel B.

Chase, Jr. (editor), Problem in Publio Eopenditure Analysts (Washington D.C.: Brook-
ings institution, i9f), pp. 223-248; and J. Bonnen, "Distribution of Benefts of Selected
Price Support Programs,'- In Rural Poverty in the United States, A Report of the National
Advisory Commission on Rural Poverty. USGPO, 1968. See also the paper by Bonnen In
this volume.
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family,'2 at least $3,000 of combined annual income and annuity value
of net worth," or a variable minimum annual income that depends
on family size and rural versus urban location."4 When wealth as well
as income is taken into account there is a particularly striking effect
on the prevalence of poverty among the aged; although the propor-
tion of poor families among all families headed by a person 65 years
or over remains high, it drops from 47 to 32 percent.35

The point is that before a determination can be made as to the
target efficiency of a project the target group must be defined oper-
ationally, not merely conceptually. And our operational measures
are always far from perfect. Thus, programs to help the poor have
to struggle with the facts that low income in a single year does not
"really" constitute poverty, that actual money income is likely to
be greater than reported money income,36 and that total income,
including nonmoney income, often exceeds money income considerably.
Yet reported money income for a single year may be the firmest
information available for determining program eligibility and fordefining operationally the target group for a program.

The choice of a precise specification of the target group may also
have implications for the decision criteria discussed above. Aid in
a form that is demeaning to one group may not be to another. Aid
in a form that produces significant efficiency (incentive) effects for
one group may not do so for another. Aid that would be spent in
a specific way by one group may be spent quite differently by another.
(This is germane to the consumer sovereignty/taxpayer sovereignty
criterion.)

Having pointed up a few of the informational requirements for
applying our six criteria in making choices among alternative gov-
ernmental redistributional programs, we can now raise additional
questions: (1) Do these decision criteria conflict? (2) Whether they
do or not, if programs are differentially good according to each cri-
terion, how much weight should be given to each criterion in order
to come up with an overall "mark" or a ranking for each alternative
redistributional program?

The decision criteria surely do conflict. Before investigating some
of the conflicts, however, a brief digression will be useful in order
to consider the case for lump-sum taxes and transfers as an ideal.
In the tradition of modern theoretical welfare economics, such taxes
and transfers have appeal because they cannot be avoided. Thus, they
would produce no incentive effects and no changes in the market
allocation of resources other than those which resulted from the fact
that some people were better off financially and others worse off.
But whether such a system would be desirable even if it were feasible
is not clear. For its justification rests on the premises that the alloca-
tion of resources was efficient to begin with, and that no incentive
effects are desirable. In an economy with widespread deviations from

: See Council of Economic Advisers. Annual Report, January 1964, ch. 2.*B. A. Welsbrod and W. L. Hansen, "An Income-Net Worth Measure of EconomicWelfare," American Economic Review, December 1968.' Mollie Orshansky, "Recounting the Poor-A Five-Year Review," Social Security Bul-letin, April 1966.
5 B. A. Welsbrod and W. L. Hansen, "An Income Net Worth Measure of Economic Wel-fare," op. cit., table 3.

5For further discussion see Edward C. Budd and Daniel B. Radner, "The OBB Size-Distribution Series: Methods and Tentative Results for 1964," American Economic Review,Papers and Proceedings, May 1969.
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perfect competition in both output and input markets, and with nu-
merous Federal, State, and local taxes and subsidies that also produce
deviations between marginal production costs and market prices, there
is little reason to believe that the economy is organized in a near
perfectly efficient manner prior to any income redistributional pro-
gram that is being considered. Consequently, it is difficult to accept
the proposition that redistributions of income should be made only
through lump-sum taxes and transfers. 37

This issue of the economic efficiency (incentive effects) of alter-
native courses of Government action has been debated for decades in
the context of efficient tax policy-in particular, regarding the choice
of "direct" (income) taxation versus "indirect" (commodity) taxa-
tion.38 Regardless of the reason for collecting revenue-whether to
redistribute income or to finance a national defense force or for any
other purpose-the basic efficiency argument is that taxes should be
levied in a manner that minimizes their misallocative effects in the
economy. As the analysis and debate developed it became clear that all
of the taxes that are actually utilized-as contrasted with the theoreti-
cal lump-sum variety-do produce incentive effects. The income tax,
for example, distorts the choice between work and leisure by taxing
income from the former but not enjoyment from the latter. Moreover,
given the preexisting distortions of relative prices, an additional
"distorting" incentive effect might actually improve the allocative
efficiency of the economy.39 The choice of a redistributional mechanism
that minimizes all incentive effects is not necessarily desirable. Lump-
sum taxes and transfers, even if implementable, may not be suitable
norms.

Whether lump sum or another form of redistribution is considered,
it is likely that an effort will be required to identify the target group
and devise a mechanism for aiding it. The conflict between the desire
to minimize administrative costs (criterion 1), and to maximize ver-
tical and horizontal target efficiency (criteria 2a and 2b) immediately
develops. In order to achieve 2a-that is, to limit benefits to the target
group-it is likely either that some members of the group will be
missed-which conflicts with 2b-or that large administrative costs
will be required, which conflicts with 1. In general, it appears that to
perform well by any of these criteria requires a sacrifice in at least one
of the other two.

It has been implied by the discussion above of criterion 3, incentive
effects, that a redistributional program should avoid producing "ad-
verse" incentive effects. One might argue that the program ought not
to provide an incentive to escape poverty, for example, by a mechanism
that involves high resource costs when a lower cost alternative does,
or at least, could exist. Thus, it might be argued that if it is more costly
in resources to alleviate poverty through compensatory education pro-
grams than by, say, cash transfers, then the latter mechanism should

87 For an analysis of the general issue of what constitutes efficient behavior when some
of the necessary conditions for efficiency do not hold, see R. Lipsey and K. Lancaster, "The
General Theory of Second Best," Review of Economic Studies, 24 (December 1956).

Is M. F. W. Joseph, "The Excess Burden of Indirect Taxation," Review of Economic
Studies, June 1939, pp. 226-231; and I. M. D. Little, "Direct versus Indirect Taxes."
E1conomic Journal, September 1951, pp. 577-584 (also in American Economic Association
Readisgs in Economics of Taxation).

& For a survey of the debate over direct versus indirect taxation. see D. Walker, "The
Direct-Indirect Tax Problems: Fifteen Years of Controversy," Public Finance, November
1955, pp. 153-177.



194

be used.40 To provide an incentive for the poor to utilize compensatory
education programs would be undesirable-because it would represent
an inefficient allocation of resources.

Such an adverse (allocatively inefficient) incentive effect can be
avoided, but to do so could conflict with the objective of avoiding
demeaning forms of redistributional programs. Even if a compen-
satory education, manpower retraining or Job Corps program were
not efficient in the sense of raising earning power by as much as the
(marginal) cost of the program, they might raise incomes in a more
self-respecting (less demeaning) manner than would a pure transfer-
payment program. The point is that a program of investment in
increased labor productivity-through training, education, reloca-
tion, etc.-might score weakly in terms of allocative efficiency while
earning a high mark for its contribution to the recipients' self-
respect.41

Of possibly greater significance is the conflict between the criteria of
non-demeaning benefits and of vertical target efficiency. If all of
the benefits of a redistributional program-especially a transfer pro-
gram-go to the target group, such as the poor, the benefits are
quite likely to be viewed as demeaning. If only poor people (or say,
poor farmers) receive aid, then anyone who receives that aid is clearly
identifiable-by himself and by others-as being poor. If, however,
benefits go partly to the non-poor, then receipt of a benefit is likely
to be less demeaning, for the (target gonupl) recipients would not
need to think of themselves as recipients of poverty aid, and outsid-
ers would not be able to distinguish easily the poor from the non-poor
recipients of the program's benefits.

Thus, the very process of pursuing the criterion of non-demeaning
benefits tends to lead to the choice of redistributional programs
that perform badly by the vertical efficiency criterion. For, by design,
the tendency for well-targeted redistributions to be demeaning can
be offset by deliberate non-targeting-by redistributing to some of
the non-needy. The appeal of agricultural price supports may be
understood in this context, as may programs to develop depressed
regions such as Appalachia. While proportionately more farmers
and residents of Appalachia are poor than is the case for the Nation
as a whole, it is nonetheless true that the majorities of both groups
are not poor, using Government yardsticks. Similarly, a Headstart
program of compensatory education for the disadvantaged (the tar-
get group) is likely to be more appealing (less demeaning) if the
groups include non-disadvantaged as well as disadvantaged young-
sters.42 Broadening the group of participants, however, runs directly
into conflict with the vertical efficiency criterion and also with the
horizontal efficiency criterion insofar as a budget constraint neces-
sitates the exclusion of some members of the target group in order
to accommodate some outsiders.

Another illustration of the conflict between the objectives of vertical
efficiency and nondemeaning benefits involves public higher educa-

L T. RibIch, op. cit.
U B. A. Weisbrod, "Expenditures on Human Resources: Investment, Income Redistri-

bution, or What?" in Joint Economic Committee, U.S. Congress, Compendium on Human
Resources, vol. I (USGPO, 1968), especially p. 82.

42 This is apart from the Issue of whether the cognitive effectiveness of the program for
the target group is influenced by Increased heterogeneity of the student body.
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tion.* There is in this country a well established system of privatee
higher education, but costs of attendance have been too high to permit
large numbers of youth from low income families to attend. Partially
in response to the essentially income-distributional objective of broad-
ening access to higher education, State supported colleges and uni-
versities have been established. The criterion of vertical efficiency
would dictate that public subsidies in higher education be restricted
to the needy.43 Either the nonneedy would be excluded from the State
universities, or else the nonneedy would have to pay a larger tuition,
thereby losing some or all of the public subsidy.44

In practice, publicly supported institutions of higher education have
neither prohibited entrance by the nonneedy nor have they charged
differential tuition rates according to ability-to-pay.45 They have pre-

ferred, instead to keep tuition as low as possible for all students,
regardless of ability to pay. As a result, large subsidies have gone to
the affluent via the higher education system. As noted earlier, a study
of public higher education in California revealed that the affluent
benefited disproportionately from the public subsidies because they
were more likely to attend a public college, more likely to attend a
high-subsidy school and more likely to remain until graduation.4
The following table shows the estimated distribution of subsidies by
level of famiry income. The difference between the pattern indicated
and the pattern that would exist if vertical efficiency were being max-
imized-all subsidies going to the poor-is obviously great.

California
families
without California families with children in California

children in public higher education-children in-
California

public higher Junior State University of
education college college California

Average income -$7, 900 $8, 800 $10, 000 $12, 000
Aversge subsidy-0 $1, 050 $3, 810 $4, 870
Subsidy as percent of income -0 12 31 41

Source: W. Lee Hansen and Burton A. Weisbrod, "Benefits, Costs, and Finance of Public Higher Education" (Chicago:
Markham Publishing Co., 1969), ch. IV.

A number of justifications could be offered for this vertical in-
efficiency. Perhaps low-income students learn more when high-income
students are present; if so, this externality would support a subsidy
to the nonneedy, on economic efficiency grounds. More important, pos-
sibly, is the desire to avoid the demeaning nature of the higher educa-
tion subsidy that would exist if the subsidy were available only to
those who "passed" a test of financial plight.

Turning to the criterion of flexibility suggests that as among alter-
native redistributional programs the choice should be made in favor

43 Other considerations such as external benefits might have different policy implications.
44 For further discussion see Alice M. Riviln, The Role of the Government in Financino

Higher Education (Washington, D.C.: The Brookings Institution, 1961), especially pp.
144-145.

45 In 1968 Michigan State University did institute a flexible tuition scheduled under
which tuition varied somewhat with family Income, from a low of $118 per term for stu-
dents with family income of $11,800, or less, to a high of $168 per term for students with
family income of $16,800 or more.

46 W. L. Hansen and B. A. Wetsbrod, Benefits, Costs, and Finance of Public Higher Edu-
cation, op. cit.

*Further discussion of this issue is found in the paper by Brandl in vol. a
of this collection.
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of maximum visibility and recognition as a subsidy.47 For unless sub-
sidy programs are recognized as such, there may be little likelihood of
their being altered or dropped in response to changing circum-
stances.48 Visibility of subsidies conflicts directly, however, with the
non-demeaning-benefits criterion.

The conflict between the criteria of consumer and taxpayer sov-
ereignty-involving who should decide the use to which benefits from
redistributional programs may be put-was alluded to above and need
not be belabored here. It is noteworthy, though, that the conflict be-
tween these criteria reflects two rather distinct views of "society." The
taxpayer-sovereignty criterion implies a view of society not as a unit
but as a bifurcated organization consisting of "we"-the "haves"-
and "they"-the "have-nots." From this standpoint, income redis-
tribution is not an activity which benefits "society," but rather one
that benefits "taxpayers." Normally, everyone decides for himself
how to spend his income, subject only to modest legal constraints that
apply, however, to everyone. In invoking the taxpayer-sovereignty
criterion, however, taxpayers appear to be saying that they should
decide not simply to whom income will be transferred but how the
funds will be spent by (or for) the recipients.

Granted that the criteria for choosing among redistributional pro-
grams are frequently in conflict, the next question is what relative
weights should be given to each of the criteria-how much is "so-
ciety" willing to sacrifice in terms of each criterion in order to ob-
tain more in terms of each of the other criteria? If, for example, a
retraining program for the long-term unemployed increased the (pres-
ent value of) lifetime earnings of trainees, but only by an estimated 95
percent of the program cost, would this be "preferable" to a pure
transfer program? If yes, if it is worth a 5-percent loss on investment
in order that people can earn their way out of poverty, is it worth a
SO-percent loss? The answer obviously depends on value judgments.
So far, little research has been done either on what prevailing value
judgments are with respect to these multiple goals of social policy,
or on what the policy implications are of alternative "tradeoff"
rates.49

IV. CONCLUSION

The income-redistributional effects of governmental actions pervade
most, if not all aspects of governmental economic activity. Some ac-
tivities are intended to be redistributive (e.g., welfare payment or a
negative income tax); other activities may or may not have such an
intent but are clearly recognized to have that effect (tax policy)
There are, however, many governmental programs that ostensibly have
little or nothing to do with redistributional policy, yet they do bring

47 In the context of the use of the Federal tax system to provide subsidies a similar point
has been made by Stanley Surrey, former Assistant Secretary of the Treasury. See "What
Is the Impact of Those Tax Breaks?", in Business Week, Feb. 1, 1969, p. 62f.

4S James Bonnen, in commenting on the present paper, noted that over the past 8 years
the agricultural program mix has shifted away from price supports toward direct payments.
This, he points out, is a movement from a not very visible subsidy to an extremely visible
.one that now constitutes over three billion dollars a year in direct payments. He has
speculated as to whether the Kennedy-Johnson Department of Agriculture deliberately
shifted the program emphasis so as to place the programs in greater political jeopardy-
to exert indirectly some constraining influence that the Department itself was unable to
exercise.

49 See, however, the citations in footnote iS, p. 187.
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about distributional effects. Economic stabilization policy and re-
source-allocation policy-ranging from education to highway to flood-
control programs-have direct as well as indirect or secondary conse-
quences for the distribution of income. Recognizing the widespread
effects of Government actions on the income distribution is the first
step in learning to anticipate these effects, taking them into account,
and deciding how to deal with them.

If government has such widespread effects-some intended, others
not-on the income distribution, it is important that an effort be made
to establish criteria by which to judge the desirability of alternative
means for redistributing income. Thus, part II of this paper presented
six criteria by which all income-redistributional effects of government
actions might be assessed. Conflicts among a number of these criteria
were considered in part III, but, in general not resolved. The principal
point is that for a variety of reasons, people-both taxpayers and pro-
gram beneficiaries-care not only about how much income is trans-
ferred, but about how it is transferred and to whom other than the
intended target group it is transferred. Further study of income dis-
tributional considerations in the context of government decisionmak-
ing is warranted in order to develop more rational public policy.
Needed particularly is consensus on criteria for choosing among pro-
grams that have a significant redistributional effect-whatever their
intent-and on the relative importance of each criterion.
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THE ROLE OF INCENTIVES, PENALTIES, AND REWARDS
IN ATTAINING EFFECTIVE POLICY

BY CHARLEs L. SCHULTZE

Charles L. Schultze is Senior Fellow at the Brookings Institution and
Professor of Economics at the University of Maryland.

He here discusses the important role of incentives in designing and
implementing effective public policy. Dr. Schultze observes that because
the attainment of national objectives creasingly depends "on the joint
action of many independent decision makers, private as well as public;
and . . . because the growing complexity and geographical diversity
of public programs requires decentralized decision making within the
public sector itself" some structure of incentives, "rules, organizational
structures, performance measures, and penalties and rewards" is nec-
essary to ensure that the results or public programs coincide with their
original objectives. He examines the different stages of public expendi-
ture policy at which incentives can play a major role: "incentive con-
siderations should enter into the formulation of public objectives, the
design of public programs and the allocation of budget resources,
equally as much as in program execution." The different types of in-
centive problems which may be encountered in the consideration of public
policy are analyzed as well as the possibility of channeling private ac-
tions toward public objectives by removing negative incentives, supplying
positive incentives, and properly applying Federal user charges. Dr.
Schultze argues the importance of encouraging efficiency within public
programs by providing appropriate market-type penalties and rewards.

Some of the major problems of concept and political feasibility which
will be confronted as incentives are employed in formulating effective
policy are also discussed. The definition and measurement of public
sector outputs is cited as one of the major difficulties. While applica-
tion of incentives to individuals as well as to institutions is essential
to assure program effectiveness, further study of the feasibility of apply-
ing such incentives is needed. It is suggested that the nationwide func-
tional basis of the Federal budget should be accompanied by a com-
plementary system of regional budgeting to chance political incentives
at the local level. Dr. Schultze stresses that "the problem of incentives
is not a discrete and separate part of public expenditure theory relating
to how programs are carried out, but an aspect of social behavior which
should be taken into account at every stage of public policy formation."

lntroduction
The traditional theory of public expenditures concerns itself pri-

marily with such questions as the proper role of Government, the
evaluation of the benefits and costs of public programs, and the opti-
mum allocation of national resources to the various public programs.*
It deals with what ought to be done and how much of our resources
ought to be devoted to doing it.

In a similar vein, designers of social legislation in the past decade
have concentrated primarily on what ends should be sought. Most
Federal programs are characterized by two features-(i) a grant-in-
aid of funds to State and local governments or private institutions,
conditional upon the submission and approval of (ii) a plan setting
forth the objective for which the funds will be used.

*Further discussion of this issue is found in the papers by Steiner and Arrow
in this volume.
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But objectives, plans, and budgets are not synonymous with actions
and results. Promises are not performance. The adoption of an urban
development plan does not guarantee that urban investment will fit
the plan. The establishment of water quality standards does not
clean up pollution. The formulation of a model city neighborhood
plan will not itself produce a model neighborhood. When a particular
public program in health or education or pollution control or urban
development must be jointly carried out by a complex governmental
structure and a host of private decisionimakers, it becomes crucial
that those who execute the program have incentives or inducements
to act in directions which are consistent with the objectives of the
program.

It is becoming increasingly important to recognize the difference
between objectives and plans on the one hand and performance on the
other. The great expansion of public spending in recent decades has
primarily been devoted to programs which involve the private as well
as the public sector of the economy. While programs which produce
purely public goods (like national defense) or simple income redis-
tribution (like veterans' pensions) are still important, the cutting
edge of the recent expansion in Government activities involves such
matters as urban rehabilitation, control of air and water pollution, the
provision of medical services, on-the-job manpower training, the de-
velopment of depressed areas, and the like-programs in which public
actions and decisions cannot alone determine results. Moreover, even
where programs are predominantly confined to the public sector-as
is the case with elementary and secondary education-the major in-
strument of Federal policy is not direct action 'but joint action with
State and local governments through the grant-in-aid mechanism.*
To a growing extent, therefore, public program performance depends
upon the behavior of a large number of independent decisionmakers,
public and private. Actions cannot be commanded. There is no hier-
archy of officials in a single line of command who can be directed
toward a set of predetermined objectives. In such cases the careful
specification of plans and objectives by a public agency will not suffice
to guarantee effective programs. The program must also be explicitly
designed to provide incentives or inducements for the relevant deci-
sionmakers outside the public agency to act in directions which are
consistent with program objectives.

Even within the public sector itself the problem of incentives is tak-
ing on growing importance. Social goals have become more ambitious,
program objectives more complex. The model cities program is infi-
nitely more difficult to execute than the disbursement of veterans bene-
fits or the management of an agricultural conservation program. De-
signing, procuring, and operating a strategic nuclear weapons systems
is a far cry from buying and maintaining the mounts for a cavalry
regiment. Moreover, one of the chief characteristics of recent social
legislation is that it seeks to realize national objectives in thousands of
diverse communities across the land. Highly centralized managerial
system cannot cope with the sheer number and diversity of the day-to-
day decisions which have to be made. Decentralization of decisionmak-
ing is not only desirable, it is unavoidable. But decentralized decisions

*Further discussion of this issue is found in the paper by Mushkin & Cotton
in this volume.
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should be compatible with central goals. And that in turn requires a
system of rules, organizational structures, performance measures, and
penalties and rewards, which induces decentralized decisionmakers in
public programs to act in ways consistent with overall program plans
and objectives.

For two reasons, therefore, the problem of incentives deserves par-
ticular attention in the formulation of public expenditure policy: first,
because national objectives increasingly depend for their realization on
the joint action of many independent decisionmakers, private as well
as public; and second, because the growing complexity and geographi-
cal diversity of public programs requires decentralized decisionmak-
ing within the public sector itself.

Incentives have a role to play in public expenditure policy which
goes well beyond the problem of program execution. Incentive consid-
erations should enter into the formulation of public objectives, the
design of public programs and the allocation of budget resources,
equally as much as in program execution. Or to put the matter another
way, the problem of incentives is not a discrete and separate part of
public expenditure theory relating to how programs are carried out,
but an aspect of social behavior which should be taken into account at
every stage of public policy formulation.

The first section of this paper considers the role of incentives at the
various stages of public expenditure policy-program design, budget
allocation, and program execution. The next part of the paper dis-
cusses the various types of incentives which appear to be relevant in
formulating public policy. A final section examines some of the theo-
retical and political problems which arise in applying incentive con-
cepts to public expenditure programs.

I. THE ROLE OF INCENTIVES AT THE DIFFERENT STAGES OF POLICY
FOR31ULATION

Webster defines the word "incentive" as: "something that in-
cites or has a tendency to incite to determination or action;" look-
ing further, we find the word "incite" defined to be: "to induce to
exist or occur."

In the case of public programs, considerations of incentives arise
when we concern ourselves with the problem of inducing individuals
and groups, either public employees or private decisionmakers, to
undertake actions which produce results desired by public policy.
There are three stages of public expenditure policy to which considera-
tions of incentives apply: program design, program execution, and
budget allocation.'

1. PROGRAM DESIGN

Many of the Federal Government's most important expenditure pro-
grams involve-or at least ought to involve-a mixture of public and
private actions. More specifically, in perhaps the majority of public
programs, the public sector is not producing a pure public good, but
is attempting to takce account of external costs and benefits in the pro-
duction of private goods. Public programs seek to modify, in quality

This paper does not. except peripherally, deal with public regulatory policies, where
questions of incentives also arise.

27-877-69-vol. 1-15
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or quantity, the outcome of private production and investment deci-
sions. Urban development programs, air and water pollution controls,
and flood protection are examples. Yet too often, by concentrating
solely on the public sector side of a joint public-private problem, pub-
lic programs produce distinctly inferior solutions.

Flood protection is a case in point.* Since the Flood Protection Act
of 1936, the Federal Government has spent some $7 billion on flood
protection projects. Expenditures on suet projects currently run about
$500 million per year with an additional $100 to $150 million per year
spent on disaster relief to flood victims. While estimates of national
flood damages are very approximate, they exceed $1 billion a year and
are increasing. Extensive economic and engineering literature has
been developed on the optimum design of flood control projects and
on the techniques of benefit-cost measurement for such projects.

National policy toward flood losses has been quite straightforward-
build flood protection and prevention works primarily at public
expense and assist States, localities, and individuals to recoup against
large flood losses. Where it could be shown that potential projects
would prevent losses whose value exceeded the cost of -the project, then
those projects became eligible for Federal financing, subject to the
overall availability of funds in the Corps of Engineers budget and the
normal vicissitudes of pork barrel politics.

But, as a matter of fact, public policy ought not to be expressed
solely-or even primarily-in terms of criteria for the construction of
public works for flood prevention. Rather it should be formulated in
terms of encouraging rational use of flood plain lands. We should be
seeking a policy which induces public and private investment in the
flood plains only if the advantages of locating there are greater than
those of alternative sites by an amount which exceeds the expected
value of flood damages or the cost of preventing those damages. The
present policy, which concerns itself almost solely with public projects,
not only fails to consider the establishnment of incentives for economic
private investment in flood plain lands, it sets up a series of monetary
and political incentives which induce distinctly uneconomic investment
decisions.

Once the flood plain is developed, the standard cost-benefit calcula-
tion will often show that the construction of flood prevention or pro-
tection works is worthwhile in terms of expected damage avoided.
However, in all too many cases the preferred alternative would have
been a much less intensive development of the flood plain land or no de-
velopment atall. In other words the differential advantage of the flood
plain over the next best alternative is worth less than either the cost
of flood protection works or the expected value of damage. Since
States, local communities, and individual beneficiaries typically con-
tribute only a fraction of the cost of Federal flood protection works
(ranging from 5 to 60 percent and averaging 25 percent) there
has developed a set of incentives for uneconomic use of flood
plain lands. Development occurs in flood plains. Either in response
to or in anticipation of floods, strong and often successful pressure is
brought to bear for Federal flood protection. In many cases, flood-
proofing of individual buildings would be much cheaper than building

*Further discussion of this issue is found in the paper by Knetsch in vol. 3 of
this collection.
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flood control public works. But the costs of floodproofing are borne by
the individual owner; the cost of public works is not. Once Federal
works are constructed, further development occurs, beyond the pro-
tected areas. The resulting encroachment on the flood plain itself raises
unexpected flood heights, increases the expected flood damage to prior
investments and leads to still further flood protection works. Studies
of flood plain use "show that some flood plain enroachment is under-
taken in ignorance of the hazard, that some occurs in anticipation of
further Federal protection, and that some takes place because it is
profitable for private owners even though it imposes heavy burdens
on society." 2

In earlier years most flood control projects were justified on the
basis of protecting existing developments. More recently, however, an
increasing proportion of flood control projects have been justified on
the basis of protecting land for future development. Most often the
economic and engineering surveys upon which construction authoriza-
tion is based do not examine alternative sites for the projected devel-
opment. As a consequence, benefits are calculated on the basis of the
absolute value of the site as a location for the potential development,
rather than its differential value compared to the next best alternative.
This tends to accelerate still further the "cycle of losses, partial pro-
tection, further induced (though sub-marginal) development, and
more unnecessary losses." 3

As the Task Force on Federal Flood Control Policy pointed out, an
effective approach to national flood damage policy would "alter the
price signals received by potential flood plain developers." The full
costs of flood plain occupancy would be shifted to prospective occu-
pants through an occupancy charge equal to estimated annual dam-
ages plus any external costs which occupancy causes others. These pay-
ments would, in turn, be used to compensate those suffering flood plain
damages. Flood control works would lower the annual occupancy
charges and the costs of the necessary public works would be charged
to the beneficiaries, whose annual costs had been reduced.

As initial steps in this direction, the report recommended the care-
ful experimentation and development of a flood risk insurance pro-
gram, with premiums on future investment in flood plain land related
to flood damage risk. Ultimately such insurance would be a require-
ment for any investor in flood prone lands in order to be eligible for
Federal loans, loan guarantees, flood protection investment, or other
similar assistance. The development of such a program must neces-
sarily be gradual, since premiums seriously out of line with actuarial
risk would invite uneconomic location and heavy costs. As a corollary
to this recommendation, the report urged a sharply expanded program
for determining flood hazards, flood frequency, and unexpected flood
damage. Without such information economically meaningful premi-
ums cannot be developed-and, to stress again-an insurance program
with a poor premium structure is worse than no program at all. In
1968 the Congress enacted a flood insurance program. While premium
rates on existing residential dwellings and small business establish-

2
A Unified National Program for Managing Flood Losses, a report by the Task Force

on Federal Flood Control Policy. (Printed by the Committee on Public Works, Aug. 10.
1966), p. 11.

8 I bid., page 12.
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ments will be subsidized (up to a specified dollar value limitation)
premium rates on all new construction and major improvements will
be set to cover actuarial risks.

In addition to flood insurance the task force report recommended the
development of a cost-sharing formula for flood control works which
would more nearly assign the costs to the beneficiaries.* Should an in-
surance program be developed, with premiums related to risks, the
existence of a heavily subsidized means of reducing premiums would
continue to generate excessive development in the flood plains. And
requiring beneficiaries to pay for the cost of public works would tend
to neutralize the present bias against investment in the flood-proofing
of individual structures. 4 Where flood control projects are justified on
grounds of benefits from future development, as opposed to protecting
existing investments, the report urges that only met locational benefits
be taken into account-that is, only the excess value of flood plain loca-
tion over the next best alternative be taken into account.

The point of this summary of flood control policy is that the prob-
lem of incentives must be considered in the initial specification of pub-
lic policy objectives in those cases where joint private and public action
is involved. And joint action is likely to be involved in a high propor-
tion of cases where the basic objective of public policy is to take into
account the external benefits or costs which arise in private decision-
making. And "incentive-oriented" point of view would recognize that
present flood control policy is deficient on at least three counts:

It fails to provide incentives for private decisionmakers to con-
sider flood hazards sufficiently in their investment decisions.

By its lack of user charges, it positively encourage uneconomic
investment coupled with political pressure for subsidized flood
protection works.

By its lack of user charges it also sets up a false set of incentives
to minimize floodproofing and maximize flood protection.

Other examples are numerous, in which failure to consider incen-
tives leads to an inferior specification of objectives and inferior pro-
gram design. In the field of water-pollution control, for example,
public policy emphasizes the subsidized construction of waste-treat-
ment pant, dams for low-flow augmentation, and the separation of
storm drains from sewers, as means of treating pollution once created.
But it generally fails to consider means of altering the price signals
received by polluters through the mechanism of user charges and
effluent charges.*< Through such charges, industrial pollutors would
be assessed the social and economic cost of pollution, and in many
cases would find it profitable to change their internal processes to
reduce the amount of pollution they create. In general, it is cheaper to
improve the quality of our streams by combination of prevention
and treatment than by treatment alone. But because the private sector
is primarily responsible for prevention and the public sector for
treatment, public policy excessively concentrates on the latter aspect.
And to the extent it does deal with the prevention aspect of pollution

4 See footnote 13, p. 217.

*Further discussion of this issue is found in the papers by Krutilla and Milli-
man in this volume.

**Further discussion of this issue is found in the papers by Davis & Kamien,
and Kneese & d'Arge in this volume.
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control, it does so by attempting to enforce, through the police power,
a set of water quality standards rather than providing economic in-
centives to individuals which would induce them, in their own in-
terests, to take action to improve water quality. Again, the question
of incentives arises in the specification of objectives and the design of
programs-not merely in program execution.

More generally, public polic v must often concern itself not with
the provision of public goods whch can only be handled by the public
sector, but with the problem of external costs and benefits in the pri-
vate sector. In such cases market prices and costs do not reflect "true"
social benefits or costs. As a consequence purely private decisions do
not produce desirable results. Pollution is a cost to society which the
pollutor does not bear. The full costs of flood damages are often not
foreseen and even less often borne by those who locate in flood plain
lands. As a consequence, public action is needed. But that public action
need not be simply the provision of public facilities (waste treatment
plants or flood protection works) to offset the economic losses caused
by private actions. Rather the objectives of public policy, in such
cases, should include a modification of the "signals" given and incen-
tives provided by the marketplace so as to induce private actions con-
sistent with public policy. Excessive concentration upon the purely
public part of public policy may result in poorly specified objectives
and ineffective programs.

2. PROGRAM EXECUTION

In the 1920's, expenditures of the Federal Government outside of
the traditional functions of defense, post office, veterans' benefits
and interest on the debt represented less than 1 percent of GNP. In
the budget for fiscal 1969, such expenditures will equal 10 percent
of GNP. The Federal Government today manages large enterprises-
the space program, the Atomic Energy Commission, the Forest
Service-whose very size and complexity require highly decentralized
operations. The establishment of objectives and plans at the top level
of the agency concerned does not guarantee that the vast number
of decisions which must necessarily be delegated to subordinate
officials will result in effective and efficient program execution.

The problem of providing incentives for effective program execu-
tion is closely related to the problem of devising measures of per-
formance for subordinate decisionmakers. It is impossible to pro-
vide incentives without knowing what to reward and what to pen-
alize. Two major consequences flow from failure to provide perform-
ance measures related to program objectives. The first is the growth
of detailed regulations which rigidly specify what is "acceptable"
behavior by subordinate decisionmakers. Standard contract provisions
multiply, and are required to be included in all contracts regardless
of their suitability to a particular situation. Tables of organization
are centrally established and carefully monitored. Elaborate proce-
dures are developed to control the purchase of supplies, the use of
long-distance communications, travel, and the like. Since subordi-
nate decisions cannot be controlled by judging them in terms of their
effect on output, they are controlled by a rigid specification of inputs.

The second consequence of failure to provide appropriate per-
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formance measures, is that individuals and institutions often become
avid risk averters. Overall success cannot be recognized, but individ-
ual "mistakes" can be singled out for punishment. A few examples
will help. In 1966 inflationary pressures mounted rapidly in Viet-
nam. As one means to counteract those pressures, the Agency for In-
ternational Development launched a commodity-import program,
designed to soak up some of the excess purchasing power with Ameri-
can-furnished commodities. Two options were open in running the
program:

A. A carefully controlled license program, in which every pos-
sible step was taken to insure that import certificates did not fall
into the hands of black marketeers or into the hands of the Viet-
cong. One consequence of such a program would be a mountain
of redtape and a very slow trickle of imports into the Vietnam-
ese commodity markets.

B. A less tightly controlled program whose main objective
was introducing rapidly a large volume of commodity imports
into the country. One early foreseeable consequence of such a
program was that a significant proportion of imports would end
up with black marketeers and some part with the Vietcong.

Given its overall objective, AID quite properly chose the second
course of action. And inevitably, a year later, it found itself subject
to sustained and violent attack in the Congress for the easily identi-
fiable consequences of its policy, namely the appearance of AID-
financed imports in the hands of black marketeers and small amounts
in the possession of the Vietcong. The obvious reaction of program
operators to the performance criteria which implicitly underlay this
attack, is in the future to accept a lower expected value of program
accomplishment in exchange for a smaller proportion of "mistakes."

A similar situation commonly arises in the loan programs of the
Federal Government. Many of these programs, rightly or wrongly,
have the supposed objective of providing loan capital to small enter-
prises which are too risky for investment by commercial lenders. The
Small Business Administration is a case in point. Measures have not
been developed, however, which can be used to judge the performance
of various regional loan offices in terms of overall program objectives.
Defaulted loans, on the other hand, are easily identified, and a signifi-
cant default rate is sure to invite congressional questions. Loan of-
ficials, therefore, tend to avoid risky loans. As a consequence, far
from meeting their original objectives, the programs end up, in many
cases, simply in making loans of commercial quality at less than com-
mnercial rates.

The problem of providing incentives for effective program execu-
tion is even more difficult when the Federal Government itself does
not directly operate the program, but provides grants-in-aid to other
governments or to private organizations.* The major growth in Fed-
eral expenditures in recent years has been devoted to complex social
programs in such fields as health, education, manpower training, ur-
ban development, and the like. These programs deal with problems
which, while national in scope, require very particular solutions in

*Further discussion of this issue is found in the paper by Mushkin & Cotton
In this volume, and the papers by Grosse, Brandl, Mangum, and Ross in vol. 3,
of this collection.
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thousands of individual communities. The Federal Government pro-
vides the financing and requires the submission of plans which specify
the objectives for which the funds are to be used, but it does not have
direct responsibility for operating the programs. The current wide-
spread pressure for decentralization and participatory democracy
arises, in part at least, from a recognition that highly centralized de-
cisionmaking is virtually impossible in these programs. Yet without
meaningful measures of performance and effective incentive systems,
is it possible to decentralize decisionmaking while still making prog-
ress toward the generally accepted high priority national goals to-
ward whose realization the Federal grant programs were originally
established? I believe that in selected cases, at least, an incentive ap-
proach can help to resolve the national goal versus decentralization
dilemma.

3. BUDGET ALLOCATION

It is not customary to think of budgetary allocation from the stand-
point of incentives. We tend to view the budget allocation process as
one in which the Government seeks to adjust program levels so that
equal marginal returns are realized from the last dollar spent on each
program. Massive problems of evaluating benefits and costs confront
decisionmakers in trying to approach this ideal result. But in what
sense do incentive considerations arise? In two ways, I believe.

In the first place, with few exceptions, the Federal budget is devel-
oped on a nationwide functional basis-education, health, defense,
space, manpower training, and so forth. There is no mechanism, how-
ever, by which tradeoffs among alternative Federal programs are pos-
sible at the local or regional level.* A mayor or Governor has almost
no means of negotiating a tradeoff between a submarginal flood con-
trol project and a highly needed hospital; between an urban freeway
and a waste treatment plant. Hospital, highway, pollution control,
and water resource budgets are decided nationally. This fact has two
maj or consequences:

First, it sets up incentives for local communities and their Congress-
men to lobby in the Executive and the Congress for almost any project
they have a chance of getting. Incentives are established for inefficient
political bargaining; the relevant set of tradeoffs has no way of ap-
pearing in the bargaining process.

Second, many functional decisions involve both gainers and losers.
Water pollution control programs help downstream communities and
often hurt upstream. Location of low-income subsidized housing in
suburban communities is often viewed by -that community as entail-
ing positive costs. Concentration of assistance to depressed areas in
potential growth centers is, quite naturally, viewed with some hostility
by hinter and counties who receive no immediate help from this
approach, but whose poverty may be much greater than the commu-
nity actually receiving the assistance. As a consequence, losers are
often able to veto potentially high priority programs. But considering
the entire range of potential Federal programs, it may often be possi-
ble to compensate losers in one functional program with perfectly
appropriate assistance of another kind. Yet so long as budget alloca-

*Further discussion of this issue is found In the paper by Schmid in this
volume.
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tions are made solely on a nationwide functional basis, there is no
mechanism by which compensatory tradeoffs can be negotiated in
particular cases.

Third, theory tells us that funds should be allocated among various
Federal programs so that the benefits from the marginal dollar in
each program are the same. But many Federal programs have objec-
tives which are reached through particular projects in individual
communities scattered across the Nation (for example, hospital con-
struction grants, flood control projects, and so forth). In such cases
an evaluation of the merits of one program relative to another is
much more difficult to make on a national basis than it is in a specific
community. The relative desirability of allocating more Federal funds
to hospital grants, flood control, -or to slum rehabilitation can often 'be
determined more reasonably for New York City than it can for the
Nation as a whole. This is not to say that considerations of national
objectives are unimportant in making such a determination. Rather
it is to say that, at the margin, allocation of Federal funds among
various programs can often be done better on a regional or community
basis than on a nationwide functional -basis.

In short, for certain types of programs purely functional budgeting
sets up political incentives for inferior bargaining, suppresses incen-
tives for a kind of compensatory bargaining which might hold great
promise, and fails to provide for the kind of relative benefit compari-
sons which efficient allocation demands.

For these reasons experimentation with a limited form of regional
budgeting could be very worthwhile. Tentative functional budgets
could be drawn up on a national basis, just as they are now. But in
each locality, Governors and mayors could be given the right, up to
some limit, to propose reallocations among particular Federal aid
funds flowing into their own jurisdiction. They might propose, for
example, an increase in funds for education and a decrease in highway
grants. In effect, the final allocation of Federal budgetary funds would
arise out of a joint set of considerations-national allocations based
on nationwide objectives, modified by reallocations based on conditions
and preferences in particular communities. Functional budgeting
would be supplemented where appropriate and feasible by regional
budgeting. Such an approach has much to recommend it, but it is not
without its problems. I shall return to a discussion of those problems,
and some suggested means of overcoming them, at a later point in
this paper.

Another type of incentive problem in budget allocation arises when
major elements of cost are not charged to the decision unit respon-
sible for making decisions which involve those costs. Examples range
from major areas of program policy down through detailed manage-
ment decisions. The U.S. merchant marine is supported with a massive
subsidy program on the primary justification that national security
demands it. Yet if the costs of this decision were charged to the De-
fense Department, it is quite likely that defense strategists would opt
for a smaller subsidy program and for use of the savings in other
defense purposes. Whatever the result, the appropriate program trade-
offs could at least be considered. On a smaller scale, if military per-
sonnel are not charged to the budget of the commander of a military
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installation, he has every incentive to substitute this free good for
those other inputs which do enter his budget.

More generally, budgetary structure affects the incentives of de-
cisionmakers. Programs whose costs do not enter the budget of the
decisionmaker, being a free good, are easily recommended. Free re-
sources are overused. In other cases desirable programs are blocked
because the budgetary structure provides no means by which "losers"
in a particular decision can be compensated. As a consequence they
have no incentive to agree to a reasonable compromise. In still other
cases State and local officials have no incentive to develop and ne-
gotiate an effective program for the use of Federal assistance, because
the excessively functional character of Federal budget decisions leaves
them no leeway to negotiate transfers among functions.

So far we have examined the role of incentives under a set of
classifications based upon the various stages of public policymaking-
the specification of objectives, program design, program execution,
and budgetary allocation. Further insight can be gained by consider-
ing a classification based on the various types of incentive problems
which arise in the consideration of public policy.

II. THE VARIOUs TYPES OF INCENTIVE PROBLEMS

1. INCENTIVES DESIGNED TO CHANNEL PRIVATE ACTIONS TOWARD PUBLIC

OBJECTIVES

A. Removing or modifying current incentive structures which
lead to actions with large social costs or prevent the achievement
of social objectives.

If we review public programs designed to modify private behavior
in socially desirable directions, we find that failure to consider the
problem of incentives has often led to very ineffective or inefficient
solutions. In some cases ineffective solutions have emerged because
public policy has attempted to impose on the private decision system
detailed plans which require actions running directly counter to those
called for by the existing system of private rewards and penalties.
Enforcing the plans by use of the police power may often be far less
effective than eliiminating or modifying the private incentives which
run counter to the plan.

In other cases, public programs have specific subsidy structures
which themselves set up highly inefficient responses. Approximately
the same subsidy objective could be reached with a subsidy designed
to encourage efficiency.

Let me cite some examples:
Both the Federal Government and city governments have stru gled

for years with the problem of planning urban development. A~Most
every form of Federal assistance to municipalities is conditioned on
some kind of a planning requirement-comprehensive plans, func-
tional plans, planning processes, social renewal plans, workable pro-
grams, and so on down the litany. But, all too often, the plans are more
breached than observed. And in large part this occurs because the
system of rewards and penalties at work in connection with urban
investment is not merely neutral to but runs precisely counter to the
goals and objectives of the plan.
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One major aspect of urban development plans is zoning for differ-
ential intensity or other differences in use.* The purpose may be
esthetic, it may be to control development along lines conducive to
efficient urban transportation, or it may have other purposes. But the
principal characteristic of zoning is that it reduces the potential rent
on specific parcels of land below the rent which could be earned with-
out zoning restrictions. Under the most favorable conditions, this char-
acteristic would make zoning hard to enforce. But this problem is
substantially increased by the present tax system. The return to invest-
ment in physical improvements will not generally vary with zoning
changes-the landowner will capture the gains from such changes.
And while physical improvements yield an annual return subject to
normal tax rates, the potential rewards from securing a change in zon-
ing can be realized as capital gains, and will be taxed at much more fa-
vorable rates. As a consequence, the energies and capital of real estate
developers are channeled into land speculation and into massive efforts
to secure favorable changes in zoning codes. Other things being equal,
this kind of activity yields returns which pay less than half the tax
securable by investment in physical improvements. Small wonder that
"year 2000" plans in most metropolitan areas quickly succumb to the
relentless pressure of land developers.

In a similar vein, the owner of slum property hoping for a rise in
land prices, has every incentive when faced with a tradeoff between
improving his property and extending his holdings of existing prop-
erty to favor the latter. Improvements yield a return subject to nor-
mal tax rates. The yield from the acquisition of additional property
can be taken as capital gains. The availability of capital gains tax
treatment on capital gains from the sale of land, shifts the margin
of tradeoff between improvements and extension of holdings in favor
of the latter.,

More generally, the availability of highly favorable tax treatment
for those who speculate in land, tends to work counter to most of the
objectives contained in urban plans. A change in the tax system
would not itself automatically channel urban investment in socially
desirable directions-there are a host of other factors which influence
such investment. But certainly the system could be made more neutral
with respect to planning objectives, rather than being highly counter-
productive as it now is.

The system of payment-by which hospitals are reimbursed under
medicare, medicaid, and most private insurance plans represents an-
other example of an existing incentive system which produces highly
undesirable results.

During the past several years, hospital costs have been rising at a
highly accelerated rate. In 1967, hospital costs rose by more than 16
percent for the second year in a row. Average per diemi hospital costs
now approach $60, and have been projected to rise to $100 within 5
years.6 If means could be found to reduce the rate of increase in hos-

5 The tax treatment of depreciation on buildings complicates matters, but does not
invalidate the basic proposition. In fact the particular rules relating to the tax treat-
ment of existing buildings compared to the treatment of malor improvements tends to
discriminate in favor of the former and against the latter. See Richard EI. Slitor, Tax
Approaches to Low, Income Housing Problems: A study prepared for the National Com-
mission on Urban Problems.

o Secretary's AdvvsorV Committee on Hospital Effectiveness, Report. U.S. Department
of Health, Education, and Welfare, 1967; p. 10.

*Further discussion of this issue is found In the paper by Ross in vol. 3
of this collection.
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pital costs by only 2 percent per year, the resulting savings would
amount to $5 billion annually by 1975. Not only have per diem costs
at hospitals been rising, but hospital utilization, in terms of hospital
days per thousand population, has also been increasing rapidly. Per
capita utilization of hospital services rose by 47 percent over the
1955-65 decade. 7 There is an accumulation of evidence that some
part of this rise reflects an excessive use of hospital services relative
to patient's needs. If a 25-percent reduction in hospital utilization rates
could be effected, without reducing the quality of patient care, an
annual savings in medical costs of $7.5 billion could be realized by
1975.8

The Federal Government's medicare and medicaid programs now
pay for the hospital care of a significant part of the population. Built
into these programs is the concept of fully reimbursing hospitals for
the costs associated with medicare and medicaid patients. Through
these programs the Federal Government can have a major impact on
hospital costs, both directly and through its influence on the practices
of Blue Cross and commercial insurance carriers.

At the present time Federal reimbursement formulae undoubtedly
contribute to hospital inefficiency. Essentially each hospital is reim-
bursed by the Federal Government for the "reasonable costs" of de-
livering services to patients under medicare and medicaid programs.
Payment is matched to the individual costs of each hospital. There
are virtually nlo incentives for efficienev. Anv savings from more effi-
cient operations result in lower Federal payments; any increased costs
are fully passed on. To the extent that larger staffs bring prestige and
promotion, there are positive incentives for inefficiency. Moreover,
since policies in most hospitals are controlled by the physicians serv-
ing it, and since the hospital provides, in effect, a free workshop for

those physicians, there are powerful incentives to upgrade the work-
shop, when the costs are reimbursed, insofar as most patients are con-
cerned, either by Government program or private insurance carriers.

All of the evidence indicates that there is substantial room for
improving efficiency in the delivery of hospital services. For example,
recent data show that average per diem costs in voluntary short term
teaching hospitals in New York City ranged from a low of $50 to a
high of $87. The range among 42 New York City community hospitals
was $34 to $61. Among a group of 12 hospitals carefully chosen for
high quality care, costs per patient-day ranged from $46 to $96, after
wage scales had been adjusted to a common basis., The American
Hospital Association compiled operational data on 431 hospitals of
different sizes throughout the Nation and found substantial economies
of scale: small hospitals produced an average 3.7 laboratory procedures
per man-hour, large hospitals averaged 8.9; small hospitals annually
served 1,800 patient-days per one administrative employee, large hos-
pitals 4,1000; small hospitals produced 3.9 meals per man-hour, large
hospitals 5.9.1c While some of this huge variance in costs among hos-

7 Derived from data in the Report of the National Advisory Commission on HealthManpower, U.S. Government Printing Office. November 1967; app. I, table 4. The percapita increase in average daily hospital beds used (11 percent) was combined with theincrease in the deflated value of service per patient day to arrive at the 47-percent figure
used in the text.

National Advisory Committee on Health Manpower, report, vol. 1, p. 68.
5 All of these data are cited in vol. I of the Report of the National Advisory Commission

on Health Manpower, p. 55.
10 Cited in Herman M. Somers and Anne R. Somers, Medicare and the Hospitals, Brook-

Ings, 1967.
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pitals many indeed be associated with differences in the quality of
care, much of it is undoubtedly traceable to differences in efficiency.

A number of schemes have been suggested for "incentive reimburse-
ment" as a technique for reducing hospital costs. Payment might be
based on a regional average cost. Hospitals with higher costs than the
regional average would have to absorb part of the excess; hospitals
with lower costs would be allowed to share part of the savings. Incen-
tives would thus be introduced for each hospital to reduce costs. Over
the longer run, hospitals of more than average efficiency would be able
to accumulate internal funds for expansion and to demonstrate to
lenders that their cash flow could amortize borrowings. Inefficient hos-
pitals could not. An alternative scheme is to reimburse each hospital
initially on the basis of its own costs, but to reward it for reducing costs
toward the regional average and penalizing it in contrary cases.

Incentive schemes, however, will ultimately prove viable only to the
extent we can distinguish change in cost for a constant quality of care
from changes in cost associated with changes in quality. We seek a
means to reduce hospital costs per unit of output. We do not seek a
reduction in per diem costs achieved by lowering the quality of care
provided. The National Advisory Commission on Health Manpower
has suggested the establishment of peer review panels-groups of
physicians, hospital administrators, and other professional personnel
who would review the case provided and make judgments with respect
to the quality and utilization of services.1" While this approach ap-
pears to have much merit, and may become an indispensable part of
any incentive reimbursement scheme, it needs to be backed up by the
development of criteria for evaluation purposes. The range of services
provided by a hospital are too complex and diverse to be evaluated as a
lump, particularly when the evaluation is for the purpose of establish-
ing payment for those services. Rigorous analysis of hospital care di-
rected toward establishing output oriented functions or categories is
clearly a prerequisite for the establishment of meaningful evaluation
criteria for peer review panels or for any other quality evaluation
mechanism. In short, to apply incentive reimbursement we must first
make progress toward measuring the "output" of hospitals.

Other examples of inappropriate or positively harmful incentive
systems are numerous. The American merchant marine is a case in
point. We spend about $500 million per year to subsidize the Amer-
ican merchant fleet. The justification is twofold: to provide a carry-
ing capacity in case of war and to have a weapon against discrimina-
tion by foreign-owned fleets in this highly cartelized business. While
the case for subsidy is dubious on both grounds, let us accept its
necessity and look at the subsidy system itself. The basic operating sub-
sidy essentially makes up the difference between American and for-
eign operating costs. Any productivity gains result in lower sub-
sidies-inefficiency leads to higher subsidies. Not only does the over-
all subsidy remove any incentives for efficiency, its detailed composi-
tion discourages the kind of merchant fleet which is most appropri-
ate for the American economy. The subsidy brings each element of
American costs in line with foreign costs-labor, repairs, and main-
tenance, etc. But the comparative advantage of American ships lies
in higher speed-i.e., American ships' fuel costs are no higher than

21 Report, op. cit., vol. I, pp. 46-48.



foreign costs, but labor costs are much higher. Consequently, Amer-
ican ships should be designed for high speed, quick turnaround
time, catering to high-value cargo. But the subsidy system removes
any incentive for pursuing this comparative advantage. To make
matters worse, while the subsidy is partly justified as a means of pro-
viding a competitive weapon against potential foreign discrimination,
our cargo preference laws have resulted in the fact that more than
half of the export cargoes carried by U.S. ships are preference car-
goes, leaving less than half of our capacity to compete in the world
market. Even accepting the need for a subsidy program, we have
designed one which is guaranteed to produce decreasing relative
efficiency in the American merchant marine compared to its foreign
competitors.

We have so far concentrated on the negative aspect of the incen-
tive question; i.e., those situations in which the existing incentive
structure produces private actions which run counter to the public
interest. But in addition to removing "negative" incentives, public
policy can also provide "positive" ones:

B. Providing new incentives designed to channel private ac-
tions toward public purposes.

Two important examples have already been given of areas in which
incentives for private action might be created as a means of achiev-
ing quite specific public objectives:

Mandatory flood insurance, with premiums adjusted to risk,
as a means of encouraging economic investment in flood plain
lands.

Effluent charges as an efficient means of reducing air and water
pollution.

In both of these cases, the necessity for a public program arises
from the existence of external costs and benefits in the private mar-
ket. But the possibility of creating an incentive system which chan-
nels private actions toward public goals is not limited to programs
which primarily deal with externalities. The massive new Federal
housing program, passed by the Congress in 1968, proposes to con-
struct 6 million low-income housing units in the next decade, and to
subsidize part of the rental or ownership costs. The primary objec-
tive of this program is presumably income redistribution-redistri-
bution through transfers-in-kind, but redistribution nevertheless.
(Anthony Downs has eloquently pointed out the host of problems
connected with achieving thlis ambitious goal-problems whose solu-
tions will require massive changes in urban institutions.) Considera-
tion of this program from an incentive standpoint, however, raises
questions which go well beyond the matter of income distribution. In
particular, the availability of authority to the Federal Government
to contract for large blocs of low-income housing-both sale and
rental housing, both multifamily and single unit-may make it pos-
sible to test various devices to encourage innovation in the develop-
ment and construction of low-cost housing. Will the market provided
by large-scale multiyear contracts induce new kinds of firms to enter
the industry, encourage the development of specialized materials,
promote substantial R. & D. expenditures by building materials and

12 Anthony Downs, "MIoving Towards Realistic Housing Goals," in Agenda for the Nation
(The Brookings Institution, 1968).
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construction firms? The Defense Department's proposals for the fast
deployment logistics ships (FDL's) was based on a positive answer
to these questions in the case of the shipbuilding industry. In the
case of housing we do not know how important economies of scale
and the security of long-term markets are. But the new program does
make it possible to test whether large-scale markets and long-term con-
tracts will provide incentives for significant cost reductions.

Another example of potential "incentive" creation arises in con-
nection with manpower training programs.* The Federal Govern-
ment in its manpower training programs has begun to shift emphasis
away from numerous small-scale, publicly operated institutional
training programs, toward subsidizing large-scale on-the-job train-
ing programs with private industry. In effect, Federal retailing of
training programs proved relatively expensive and ineffective; hence
the switch toward wholesale operations. The question arises whether
incentive type contracts can be developed, in which private industry
is automatically driven toward achieving the kind of results desired
by public policy. For example, in training the hard-core unemployed
one of the major problems is persistence of effort. Absenteeism is
high; motivation is often low; accepting work discipline does not
come easy; and all of this is sometimes exacerbated by the hostile atti-
tude of existing employees. To the extent that these obstacles to in-
creasing the employability of the hard-core unemployed can be elim-
inated with enough time on the job, then program benefits (measured
by increases in the long-term employability and productivity of
trainees) are not linearly related to hours of on-the-job training.
Presumably, up to a point at least, the marginal benefit from on-the-
job training rises with length of training. If subsidy contracts do not
recognize this fact, but, for example, treat a half year's training for
two men as equivalent to a full year for one man, the program will
be less effective than it could be. This argues for incentive con-
tracts-analogous to the incentive contracts in military procure-
ment-under which the return to the contractor depends in part on
persistence of effort.

In a similar vein, the Government should be interested in the "job
mix' into which trainees are placed. If a contractor places all of them
in menial and unskilled positions, and suffers no monetary penalties,
his incentive for testing and motivating trainees is reduced. Again,
incentive contracts which include as a performance measure, the job
content of training positions, might well be devised to overcome the
added costs of sophisticated testing and training for higher skills.

I have been able to devise no theoretical framework which could be
used to help policymakers determine which kinds of public programs
and public objectives lend themselves to the development of new in-
centives for private actions. The examples given simply show that the
range of possible applications is quite wide. I can offer nothing more
sophisticated than the proposition that if policymakers are continually
aware of the importance and potentialities of the incentive approach,
applications will suggest themselves in large number.

*Further discussion of this issue is found in the paper by Mangum in vol. 3
of this collection.
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C. Improvement of Federal user charge policy as a means of
more efficient resource utilization.*

User charges are a special aspect of incentive policy. Most of the
potential applications are not new to economists. The use of prices
as a rationing device, however, often seems alien to the public policy-
maker.

One of the most dramatic examples is the current agitation over
congestion and delays at major air terminals. It is easy to predict that
limited facilities will be rationed by congestion, when the prices
charged for facilities are either extremely low (as in the case of gen-
eral aviation) or unrelated to the degree of congestion. I will not pur-
sue this example in detail, except to note that in the case of air traffic,
the administrative problems of levying congestion charges are far less
than in the more classic case of highways (despite Professor Vickrey's
ingenious suggestions for the application of congestion charges to
highways) .

There is one major area of Federal programs in which user charges
might well be profitably employed to change current political incen-
tives fo r the better. At the present time, a large part of Federal water
resource investment is devoted to projects whose major beneficiaries
are identifiable, but who pay little if any of the cost of the projects.
In the case of navigation projects, there are no charges levied on the
barges which use the waterway. Beneficiaries of Federal irrigation
and flood control projects typically pay only a small fraction of the
cost. Moreover, there is little evidence that the benefits are distributed
primarily to lower income groups, and much evidence to the contrary.
But the availability of substantial subsidized benefits, primarily avail-
able to the "establishment" in the affected communities, sharply in-
creases the political pressure for the authorization of marginal proj-
ects, and for the maintenance of very liberal benefit-cost criteria (low
interest rates liberal rules for defining and evaluating benefits, and
so forth). Adoption of more stringent rules on user charges would
probably reduce sharply the political incentive to maintain uneco-
nomic project evaluation criteria and to lobby for very marginal
projects.'

3

We have considered, to this point, the problem of publicly instituted
incentives for private action. The second maj or type of incentive prob-
lem deals with the provision of incentives for public decisionmakers.

2. INCENTIVES FOR PUBLIC OFFICIALS DESIGNED TO IMPROVE THE EFFEC-

TIVENESS OR EFFICIENCY WITH WHICH PUBLIC PROGRAMS ARE EXECUTED

In dealing with large scale programs, top level public executives
labor under a major handicap compared to the situation facing their
counterparts in large business concerns. Large complicated programs

Is I am aware, of course, that where projects have declining average costs, marginal cost
pricing rules may dictate low user charges. Yet I am convinced that the resultant shortrun
silocational efficiency is often far outweighed by the lack of investment signals and the
political incentives for poor project selection that large project subsidies entail. See also
the papers by Krutilla and Milliman in this volume.

*Further discussion of this issue is found in the papers by Vickrey, Krutilla,
and Milliman in this volume.

*Further discussion of this issue is found in the paper by Vickery in this
volume.
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must be carried out by a hierarchy of subordinate officials. Decentral-
ization is necessary. But given the lack of any measurable perform-
ance criteria for subordinate officials, the top level public executive
is often forced to specify in detail the set of permissible and non-
permissible actions of his subordinates. This leads both to excessive
rigidity and often to poorly conceived program plans, imposed uni-
formly from the top on a variety of differing situations.

An analysis of this problem from the standpoint of creating in-
centives for decentralized operators to pursue public objectives, sug-
gests two ways of attacking this problem:

* providing market competition for public programs.
* imitating market conditions in public programs.

These approaches may not prove viable in many situations; but at
least in selected cases they may prove very useful in improving the
design and execution of public programs.

A. Introduce market competition into decisions about the pro-
duction of public goods.

The fact that public programs produce public goods does not imply
that they need be completely sheltered from the competition of the
marketplace.

Pubhic elementary sand secondary education is a case in point. In the
inner cities of the Nation the public school system is virtually a com-
plete monopoly, with a captive market, since in practical terms the
private school alternative is open to few ghetto residents. Not only is
the system a monopoly, but it usually tends to be fairly well isolated
from control by the community, except as that control is expressed in
overall budget limitations.

Much emphasis has been placed in recent years on educational re-
search, and Federal funds have begun to flow into this field. But there
is little use in inventing new or more effective approaches to compen-
satory education, if there is no incentive in the various school systems
to adopt the more promising changes, and to evaluate alternative
educational improvements seeking the most effective. Change in estab-
lished routines and procedures threatens the security of the existing
order, introduces uncertainty and tensions, and is inevitably painful
on those who are subject to it. Without strong incentives, therefore, a
monopolistic structure is unlikely to be very receptive to innovation.

In recent years a number of proposals have been made, designed to
introduce a competitive element into the system, and thereby provide
incentives for higher performance. These include the radical proposals
of Friedman and Jencks which would in effect completely replace
the present public school system with a private competitive model fi-
nanced indirectly through school support grants made to individual
parents. A more moderate suggestion has been made by James Cole-
man under which school districts would contract out, on bids, for
specific parts of the public school curriculum-remedial reading, sci-
ence courses, etc. A similar suggestion, adapted specifically for neigh-
borhood-controlled school boards, has been proposed by Henry Levin.

The literature on this subject is growing rapidly. And I do not
intend to try to summarize it. But analysis and exploration of this
approach should not be confined just to the elementary and secondary
education systems. Decisions about financing higher education-
whether through grants and loans to individual students or through
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aid to institutions of higher learning-should take into account the
incentive effects of the decision. And we can go beyond the field of
education. There is no reason why the public health facilities for the
poor need be solely run by local or State public health agencies. Can-
not private institutions (profit or nonprofit) be allowed to bid for a
contract to provide such services?

B. Imitate the market more fully in public programs.
This category primarily deals with changes in organizational and

budgetary structure designed to provide incentives for public officials
to see e7fciency in the administration of governmental programs.

The recommendations of the President's Commission on Postal Or-
ganization are principally directed to this end.* Creation of a public
corporation, with power (subject to review) to set prices and wages.
with authority to borrow from the public for capital investment, and
with a directive to cover costs with revenues, would, in effect, make the
Post Office an analog to a private utility. While this solution repre-
sents no panacea, it is far superior to the present arrangement in which
there are few incentives for efficiency, and in which the basic variables
of managerial control-prices, wages, investment, location of facil-
ities, etc.-are decided by a 535-man "board of directors" primarily
on political grounds.

Other examples, of a less dramatic kind, are not hard to find:
* Federal agencies could be charged in their budgets for the full
costs of all the resources they use-rent for building space, full
costs of employee retirement benefits, interest on capital equipment
used in internal operations, etc. At the present time some resources
are free and, therefore, either overused or controlled by arbitrary
central regulations.
* Charge Federal construction agencies interest on funds during
the construction period. In evaluating alternative bids on con-
struction projects, agencies now have no incentive to put any value
on time. In addition, use of an interest charge might provide in-
centives to reduce the seasonality of construction, which in turn
should help to moderate the rapid increase in hourly wage costs
of construction workers.**
* Charge Federal agencies for services provided by other agen-
cies. The major case in point is the AEC's nuclear weapons pro-
duction, which is now transferred to the Defense Department at a
zero transfer price. While nuclear weapons costs are given shadow
prices in the Defense Department's systems analysis, an actual
charge to the DOD budget should strengthen the motivation to
consider all costs fully in making decisions. Moreover, by provid-
ing the DOD with the funds for nuclear weapons and having
them contract for production with the AEC, decisionmaking
power would be transferred from the producer to the consumer,
avoiding the natural tendency of producer-controlled decisions to
result in excessive output.

The suggestions made earlier, to charge the Defense budget for
subsidy programs primarily justified on national security grounds,

*Further discussion of this issue is found in the paper by Haldi in vol. 3
of this collection.

**I owe this suggestion to Professor David Martin, Indiana University.

27-877-69-vol. 1-16
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is an extension of the "full cost" principle enunciated above. Principal
examples are the merchant marine subsidy, and the commodity stock-
piling progam. An even more radical extension would be to charge the
Defense budget for the economic costs of those "protectionist" pro-
grams which are justified in national security grounds, but do not
show up as budgetary expenditures. Examples would be oil import
quotas and some part of the oil depletion allowance. The likelihood
of being able to make these changes, of course, is so low that the sugges-
tion should be treated as an interesting application of the basic prin-
ciple rather than a serious proposal.

C. The problem of additivity and substitutability in Federal
grant-in-aid and transfer-in-kind programs.

A very particular kind of incentive problem arises in the case of
Federal grant-in-aid programs, which constitute a very large part of
recent Federal social legislation. Presumably the purpose of the grant
is to increase the resources devoted to a particular objective. (If the
purpose of the program were to ease State and local overall financial
burdens, revenue sharing or some form of tax credit would be much
more appropriate.) But, as a matter of fact, little attention is paid
to the problem of whether Federal grant funds, designed to achieve
a particular purpose, add to the resources currently being spent for
that purpose iby State and local governments or simply substitute for
funds that otherwise would have been spent by those governments.

Various "maintenance of effort" provisions have been written into
Federal grant programs, but we know little about their effectiveness.
In some cases, there may be other appoaches to maximizing "addi-
tivity." Title I of the Elementary and Secondary Education Act, for
example, provides funds to school districts to be used for increasing
the resources devoted to the education of poor children. But the larger
and more diverse the income levels in the school district, the more
difficult it is to determine the extent to which Federal funds have
actually increased resources devoted to the purpose of the program.
Allocation of Federal funds to units smaller than the school district
(neighborhood areas, individual high schools with their associated
junior and elementary schools, etc.) might help to increase the addi-
vty of Federal funds.

But my point is not so much to describe "solutions" as to point to a
major problem. To the extent that the Federal grant-in-aid system
continues to be the major tool of social legislation, we need to do sub-
stantial research on the factors which determine additivity and to ex-
periment with various devices to maximize additivity.

A similar problem arises in the case of Federal transfers-in-kind to
individuals and institutions. To what extent does the transfer-in-kind
increase the consumption of the particular good by the recipient, or
merely substitute for funds which otherwise would have been spent on
that good, thereby freeing up income for other consumption. More
accurately expressed, we need to know the extent to which transfers-
in-kind change recipients' consumption patterns from what they would
have been if the same resources had been transferred through a cash
grant.

Evidence seems to suggest that low income housing subsidies and
food stamps do increase recipients' consumption of the goods in ques-
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tion beyond what they would have been under cash grants.-4 But there
are other cases which are distinctly questionable. The Federal Govern-
ment's college housing program is a case in point. Under this program
about $300 million in loans, at 3-percent interest, are made to public
and private universities for the construction of college housing. For
public universities, who have access to tax-exempt bond financing, the
value of the interest subsidy is relatively modest, amounting to about $6
to $7 per month for each student housing in the newly constructed fa-
cility. Some 45 to 50 percent of the students at publicly supported uni-
versities come from families with incomes of $10,000 or more. Of those
who board on campus, the proportion from upper income families is
probably higher yet. At these income levels, it is hard to believe that
a subsidy of $60 to $70 per year has any significant effect on the quan-
tity or quality of education demanded, although it might have some
small impact on the number of those who choose to board rather than
commute. In the case of public universities, therefore, the transfer-in-
kind probably has little effect in raising the consumption of the partic-
ular good, and is, in effect a disguised cash subsidy heavily favoring
upper income groups.

More generally, Federal grant-in-aid and transfer-in-kind programs
need to be reviewed in terms of the additivity question, and techniques
devised to maximize incentives for grant recipients to use the funds for
the purpose intended.

III. CONCEPTUAL AND POLITICAL PROBLEMS

The first two sections of this paper concerned themselves with de-
scribing and classifying the problem of incentives, first, in terms of the
various stages of policymaking and second, in terms of the various
types of incentive problems. We now turn our attention to several
major problems of concept and political feasibility associated with
the use of incentives in public programs.

1. THE DEFINITION AND MEASUREMENT OF OUTPUT

There is a major danger associated with the introduction of incen-
tive systems into public programs. In the case of a private good, its
various characteristics can be evaluated by the market and reflected
in a single measure-price. Although buyers are not always perfectly
rational, and sometimes lack all the relevant information, in most
instances market prices are a reasonably good measure, at the margin,
of the value of private output. There is usually no such single measure
which commensurates all of the various aspects of the output of a
public program-indeed that is why it is a public rather than a private
output. The measurement of the output of public programs, there-
fore, is usually extremely complex. Yet, in devising incentive pro-
grams, we must know what is the set of outcomes that we wish to in-
duce. If we are not careful, we may end up producing large unwanted
side effects. This was the basic problem of early socialist production
systems. The manager of a nail factory, whose quota was set in terms
of the number of nails, and who was rewarded as he made or exceeded

16 In the case of food stamps, additivity arises from the fact that recipients are required
to purchase the stamps at an aggregate cost which equals what they had previously been
spending on food. Barring a black market on stamps, this should guarantee additivity.
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his quota, was inevitably driven to producing large numbers of small
nails, regardless of market requirements. With production quotas:
specified as a certain weight of nails, the same manager would nec-
essarily concentrate on producing a smaller number of very heavy
nails-again, regardless of market demand.

More to the point, examine the problems of measuring output and
defining objectives in a few of the incentive systems used as illustra-
tions earlier in this paper. One suggestion was the establishment of
incentive reimbursement schemes for Medicare and Medicaid, de-
signed to induce more efficient design and operation of hospitals. Re-
imbursement on the basis of regional average cost was suggested, with
low cost hospitals retaining some part of their "savings" and high
cost hospitals being forced to absorb some fraction of excess costs.
The discussion pointed out, however, that we are interested in reducing
costs per unit of output, not in reducing costs through a sharp de-
terioration in quality of service rendered. Consequently, any incentive
reimbursement scheme must be accompanied by some measure of and
control over the quality of output produced. I suggested a possible
approach: first, research directed toward establishing a usable classi-
fication of hospital "outputs", and second. the use of peer review
panels which would rate hospitals on the basis of these classifications,
with the rating results incorporated in the reimbursement formula.

Another example is the use of incentive contracts in Federal man-
power training programs. Without a careful specification of the mul-
tiple objectives sought by the program, an incentive contract might
well result in producing one kind of output (e.g. retaining trainees
for long periods) at the expense of other aspects of output (e.g. train-
ing in a useful skill). A mandatory flood insurance program in which
premiums were not reasonably adjusted to risk might increase rather
than reduce uneconomic investment in the flood plain. A system of
effluent charges on water pollutants, not devised to reflect a reason-
able approximation of the costs of pollution, would result in either
too much or too little effort being devoted to removing pollution and
too much or too little industrial relocation. Introducing competition
into the public school system (e.g. by allowing specific types of serv-
ices to be contracted out to private bidders) may produce little of
value unless there is some means of evaluating the various bids and
some method of measuring performance.

In short, the use of incentive systems puts a premium on the careful
specification of objectives and output. This is both an advantage and
a disadvantage. An advantage because it forces program designers
to be more specific in their statement of objectives and in the relative
weights they attach to various aspects of output. 1 5 A disadvantage,
because we often are literally unable, given the present state of knowl-
edge, to specify objectives and assign weights to various aspects of
performance with sufficient confidence to warrant the introduction of
incentive systems.

What all of this suggests, is that the introduction of incentives into
public programs calls for two things: first, extensive experimental
projects, testing various alternative incentive schemes; and second,

15 The introduction of incentive contracting into DOD and NASA had the side advantage
of forcing decisionmakers to make explicit judgments about tradeoffs among various
aspects of contractor performance-promptness of delivery, operating characteristics,
costs, etc.
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substantially increased research in the area of specifying and measur-
ing output.

2. INCENTIVES TO INSTITUTIONS AND INCENTIVES TO INDIVIDUALS

Many of the examples suggested in this paper, particularly those
related to the provision of incentives for public action, take the form
of incentives to institutions: the inclusion of all relevant costs in
.agency budgets so they do not have access to "free" resources; incen-
tive reimbursement for hospitals; reorganization of the Post Office,
et cetera. But if decisionmakers in these institutions are not themselves
judged and "rewarded" on the basis of criteria which are consistent
with the incentives provided the institution, then little good will come
-of incentives to institutions: the inclusion of all relevant costs in
budget of an agency or an installation, is to present the decisionnaker
with the full costs of his decision. If he is interested in minimizing
costs, he will presumably seek the lowest cost resource mix. But if
he has no interest in cost minimization, then we should expect no re-
sults from the full cost approach.

It has been suggested that incentive reimbursement for most hos-
pitals will accomplish little. Most hospitals are really run by the staff
physicians, who are reputed to have little concern for the financial
condition of the hospital itself.' 6 To the extent this is true, then in-
centive reimbursement will not be very effective in lowering costs. In-
troducing competition into the public school system may change per-
formance very little if the individual decisionmakers who let the con-
tracts and evaluate performance themselves have no incentives to seek
significant changes and improvements in the school system.

An one sense, these considerations suggest the obvious: that incen-
tives for more effective and efficient performance of public programs
cannot be considered aipart from the structure of motivations, rewards,
and penalties which determine the attitudes and actions of the bu-
reaucracy. To the extent that public employees are themselves judged
and "rewarded" by criteria which relate to the effectiveness and effi-
ciency rather than to the mere size of the programs under their con-
trol, individual and institutional incentives can be made consistent.

3. POLITICAL PROBLEMS IN REGIONAL BUDGETING

In an earlier section of this paper, I pointed out that purely func-
tional planning and budgeting by the Federal Government provides
little or no scope for the consideration of tradeoffs among alternative
Federal investments or projects at the local level. I then suggested that
some form of regional budgeting, as an adjunct to functional budget-
ing, might serve this purpose, providing a framework within which
bargaining about meaningful choices might take place.

As soon as one begins to consider specific means of carrying out this
proposal, one major problem emerges. A complete regionalization of
the budget allocation process would surely lead to major power strug-

16 Personally, I do not put much store by this argument. Under Incentive reimbursement
schemes continually inefficient hospitals will eventually be squeezed out of existence. And
to say that those who make hospital decisions are not overly concerned about the financial
condition of the hospital does not square with the vigorous efforts of the American Hos-
pital Association to obtain more favorable reimbursement formulas from Medicare and
Medicaid
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gles among the various States, regions, and cities over the division of
the budgetary pie. The current struggle over functional budgetary
shares is widely diffused among a constantly changing set of alliances
and factions. No Congressman or Senator need Eave his entire con-
stituency at stake in any one functional budget decision. The divisive-
ness of the conflict, is muted because of its complexity. But with purely
regional budgets, the struggle would be etched in sharp outline, and
the regional allocation of a given budget total would be a zero sumI1
game to the participants.

To derive some of the advantages from regional budgets, however,.
it is not necessary to construct the "pure" model whose consequences
were sketched above. There are a number of ways in which a partially
regional approach might be grafted onto the existing process:

A. There are in existence, at the present time five federally
sponsored regional development commissions. The commissions
are composed of the Governors of the affected States and a Fed-
eral representative. Except for the Appalachian Regional Com-
mission, the commissions are still in relatively embryonic form..
Rather than become vehicles to lobby for "special" Federal au-
thorizations and appropriations, the commissions might be or-
ganized to participate in the budgetary planning and allocation
of those Federal projects which have special relevance for the
economic development of the region: water resource projects,
highways, economic development assistance, pollution control fa-
cilities, and so forth. The commissions could draw up several
investment budgets-representing alternative overall constraint
levels. These recommendations could then be used as guides in the
formulation of the relevant nationwide functional budgets.

B. Functional budgets could be formulated, proposed to the
Congress, and appropriated as is now done. In turn, for a selected
number of investment and project-type programs' 7 the relevant
agencies could make allocations to major cities, or metropolitan
areas.18 Those functional allocations could be combined into con-
solidated budgets for each such area. In turn, the mayor (or a
council of chief executives in a metropolitan area) could be given
authority to reallocate funds, within prescribed limits, among
the functional components. Constraints of various kinds could
be imposed-for example, certain minimum sums for particular
functions. Depending upon the nature of the project involved, the
reallocation might be subject to joint approval by the local chief
executive and the governor. Individual projects or grants would
still have to be approved in terms of the relevant statutory and
administrative requirements.

Several facets of this last suggestion deserve mention. First, it
would substantially mute the regional battle over "shares", since the
determination of those shares would depend on a complex set of
functional decisions, and a host of separate regional allocations.
Second, it would retain in Federal hands the authority to approve
individual grants as a means of carrying out national objectives in a
local context (for example, Model City grants would still be subject

17 I.e., "project" as apposed to "formula" grants.
28Agencies, In effect, make such allocations now, as they approve individual projects or

grants. Under the proposed scheme they would have to "budget" for such allocations In
advance.
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to the requirement of neighborhood participation in decisionmaking,
hospital grants would be subject to minimum standards and plan-
ning requirements, et cetera). Yet, at the same time, it would transfer
to State and local hands some additional authority over budget allo-
cation-that is, authority to determine marginal trade-offs. The
composition of the local budget would be less completely dictated by
Federal budgetary decisions than is now the case. Finally, it would
tend to transfer power from local department bureaucracies to State
and local chief executives. Under today's purely functional budget-
ing, bureaucracy deals with bureaucracy-the Federal Public Health
Service with its State counterpart, the Office of Education with
State departments of education, and so forth. These relationships,
coupled with the rapid growth of categorical Federal grant-in-aid
programs, have tended to take a large part of the power over budget
allocation out of the hands of State and local chief executives. Intro-
ducing some elements of regional budgeting into the Federal struc-
ture might help to strengthen the central authority and planning
capability of State and local chief executives while retaining in Fed-
eral hands sufficient control over the use of funds to accomplish basic
national goals expressed in functional terms. One final point on this
matter. Any move toward "regionalizing" parts of the Federal budget
will surely be vigorously resisted by many Members of Congress.
Regionalization transfers some of the power over budget allocation
from congressional subcommittees to Governors and mayors. Decen-
tralization of power from the executive branch to State and local gov-
ernments is one thing-presumably a good highly to be desired. Decen-
tralization of congressional de facto powers is quite another matter.

I cannot pretend to have thought through the full consequences of
budget regionalization. I am sure that as any particular proposal is
worked out in detail, important difficulties and problems will be un-
covered. But I believe that the basic concept of budget regionaliza-
tion warrants further exploration, as a means of changing political
incentives and motivations in the direction of making better alloca-
tion decisions at the local level among alternative Federal investment
programs.
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In this paper Professors Dorfman and Jacoby adopt a unique point
of view in discussing governmental decisions. Instead of making recom-
mendations for public sector action which would attain specified ob-
jectives, they recognize that public decisions are indeed political de-
cisions. They develop a framework or model of analysis which allows
all of these political considerations to interact in the decisionmaking
process. This framework, they argue, enables one to determine the likely
range of outcomes of a political process in which decisions are reached
through the interplay of a diverse set of interest groups with varying
motivations.

In presenting their model of how political decisions get made, they
have taken an imaginary problem from the field of water pollution con-
trol. They build into the model reasonable assumptions about politics,
economics, hydrology, and sanitary engineering. Their analysis sketches
out the range of alternative decisions which would be forthcoming from
the assumed constellation of facts and relationships. Professors Dorf-
man and Jacoby assert that their view of the political decision process
is important in understanding the workings of the process and may be
"a practical tool of political analysis."

Merely corroborative detail, in-
tended to give artistic verisimili-
tude to an otherwise bald and un-
.co'nvincing narrative.

-W. S. Gilbert
1. Introduction

Governmental decisions may be approached from either a norma-
tive or a descriptive point of view. The normative approach accepts
well-defined objectives for governmental undertakings and recom-
mends specific policies and actions for attaining them. It will not be
followed here. The descriptive approach accepts the facts of life,
including the nature of governmental agencies and the purposes of
diverse interest groups in the community, and attempts to provide
insight into what will happen in the circumstances. That will be our
approach.

Our method will be to construct a mathematical model of a polit-
ical decision problem. The model will contain room for a great
many data, ranging from the technological features of the problem
that technical experts have to take into account to the political ob-

*This paper is based upon a chapter in Robert Dorfman, Henry D. Jacoby,
et al., Models for Water Quality Management, now in preparation. The work has
been financed by grants from Resources for the Future and from the Federal
Water Pollution Control Administration. The responsibility for all opinions
expressed in this paper lies entirely with the authors.
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jectives and pressures that responsible officials have to evaluate. One of

the advantages that we claim for the model, indeed, is that it provides
a systematic framework for assembling such diverse data.

From these data the model will produce, mechanically, some pre-

dictions about the outcome of the political decision process. These
will not be unambiguous predictions like an astronomer's predic-

tion of the moment that an eclipse will take place. Rather they will

take the form of stating a range of likely outcomes of the process,

perhaps a fairly wide range but still much more limited than all the

decisions that might be conceived of in advance. The power of a

scientific theory, it has been said, is measured not by what it asserts

but by what it precludes. This theory will preclude a great deal.

Within the range of likely outcomes the theory (or model) will
provide some valuable information. It will highlight the political

alinements that make some of the outcomes more likely than others
and will indicate, rather specifically, the changes in the configura-
tion of political influence that will tend to shift the decision from

one outcome to another. Furthermore it will express vividly just
how interests oppose and how different decisions affect the welfares
of different participants.

Concede, for the moment, that such a model is possible. Whether this
is so or not is for the sequel to determine. Then, surely the practice of

politics should take it into account. (Note that we are being normative
temporarily.) For, any political decision should be made in the light of

a realistic assessment of its consequences, which requires a prediction
of how things and people and political bodies will react to it. In the

case of water pollution control, for example, the Federal Government's
policies are implemented by the States and by river basin commissions;
the States and river basin commissions work through local agencies
and authorities, individuals, and business firms. Any decision at the

Federal level has to be based on a prediction about how the States and

basin commissions will respond to it; the States and basin authorities
must similarly predict the reactions of subordinate units and of the
public at large. Many other programs of Federal and State agencies
are similarly affected by the responses of other governmental bodies.
All legislation that concerns the powers and composition of Govern-
ment agencies is influenced by predictions of how those provisions will

influence the behavior of the agency. In short, a predictive model of po-

litical behavior can help improve political decisions.
Constructing a predictive model of political decision processes is an

ambitious, indeed presumptuous, undertaking. There is, in fact, such
good reason to believe that it cannot be done that we have construed
our main task to be to convince ourselves and the reader that it is pos-
sible. Our method of proof is what mathematicians call "constructive."
That is, rather than arguing the matter in the abstract we have con-
sidered a political decision problem taken from the field of water pol-
lution control (not a real problem, but one that catches the essence of
real problems) and have constructed a theoretical model that predicts
the outcome of the political decision process in that instance. This con-
struction shows that such a model is a possibility and exhibits its main
features. It does not show that this model is a practical tool of political
analysis. That showing would be a major research undertaking.
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In order to show that this political model or any political model
is empirically valid it would be necessary to apply it to several real
political decisions and to compare its predictions with the observed
political behavior. This would be a laborious and expensive task for
it would necessitate ascertaining all the physical, technical, economic,
and political data that the model requires and then performing elab-
orate computations.

We have not undertaken this mammoth empirical enterprise and
not merely out of laziness. This large task is not worth undertaking
unless the analytic model to be tested shows at least fair promise of
success. A necessary preliminary to serious empirical testing is trial
experimentation under favorable circumstances to see whether the
model can be implemented in principle and whether it behaves sensibly.
If the model passes the preliminary screening, then it pays to go
further with it. This essay reports on such a preliminary testing of
our conceptual model of political decision.

To carry out this test we have conceived an artificial basin with a
pollution problem, known as the Bow River Valley. It is small, it is
simple; but it could exist, in the sense that it does not violate any
known principles of hydrology, sanitary engineering, economics, or
politics. We have populated this valley with a large industrial source
of pollution, two moderately sized cities, and a recreation area and
placed it under the jurisdiction of a pollution control commission or-
ganized under the Clean Water Restoration Act of 1966. We have
provided everyone concerned with such data and information as he
might actually have under the circumstances and no more." We have
simplified the problem by suppressing much detail that would obscure
the essential conflicts and issues that would arise. For example, we
have reduced the specification of water quality to a single dimension.
namely dissolved oxygen concentation (DO), and we have limited
our description of the waste content of the various municipal and in-
dustrial effluents to the number of pounds of biochemical oxygen de-
manding material (BOD) that they carry.2 In addition, we have lim-
ited the powers of the regulatory authority essentially to a single
decision, namely, regulation of level of treatment by each polluter.
We have ignored hydrologic uncertainty and other probabilistic com-
plications and have made any number of simplifying approximations
to facilitate computation. In short, we have loaded the dice heavily
in favor of the model, as is perhaps appropriate for a preliminary
test. The question now to be put is: Can this problem be expressed by a
formal analytic model, and if so, does the model provide sensible and
useful insights?

2. TVn TEsT PROBLEM

The situation on which we are going to try out the conceptual
scheme is sketched in figure 1s As can be seen the Bow River flows
generally from north to south. It is a respectable stream with a flow
of 800 cubic feet per second (cfs) during the summer months. But it is
not a very high quality stream. Because of the residual waste from up-

' Or, anyway, not much more.
'The description of the problem necessarily Involves some technical concepts, such as

these Most of them will be explained below and In the Appendix.3
Prof. Harold A. Thomas, Jr., acted as consultant engineer for this study. We are In-

debted to him for formulating and analyzing the hydrological and engineering aspects of
our sample basin.
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stream cities the river, as it passes under the Gordon Bridge, has a
dissolved oxygen concentration of only 7 milligrams per liter (mg/I).
Without the influence of effluent discharges upstream, one could expect
the level of oxygen in the water to be near saturation (8.5 mg/i at
summer water temperatures).

The northernmost installation in the region under consideration is
the Pierce-Hall Cannery. This is a large but somewhat outmoded
vegetable cannery with an annual production of slightly over 7 mil-
lion equivalent cases a year, concentrated in the summer and autumn
months. The cannery adds an ultimate BOD load of about 1 pound
per case to the river, after primary treatment, to which it is already
committed. The cannery is not very profitable. Its net operating
revenues, allowing for the cost of primary waste treatment, are only
about 7.5 percent of stockholders' equity. It employs about 800
workers, many of whom live in Bowville (population 250,000), 10
miles downstream.

Bowville and the other riparian city, Plympton (population 200,-
000), are both fairly large centers supported by varied light manu-
facturing and commercial establishments serving the surrounding
agricultural region. Both have waterfront parks of which they are
proud, and Plympton in particular has some aspirations to being a
tourist center because of its proximity to Robin State Park. Plympton
draws its water supply from the Bow River; Bowville brings its
water from a better quality tributary. Both cities discharge their
wastes into the river after primary treatment. For simplicity we shall
assume that neither city anticipates that its population or its waste
load will grow significantly in the foreseeable future. This simplifica-
tion will save us from having to forecast growth rates and from having
to consider the possibility of "building ahead of demand." In fact, it
enables us to neglect all dynamic considerations.

Robin State Park, between Bowville and Plympton, has woodland
recreational facilities. All concerned would like to develop its water-
front for boating, fishing, and, if at all possible, swimming. It is used
by the inhabitants of both cities, by the neighboring farm population,
and by some tourists and day-trippers from outside the valley. Every-
one is agreed that the quality of the water in the neighborhood of the
park should be improved.

Thirty miles below Plympton the river crosses a State line and
flows out of our ken.

The current quality of the stream at critical points under low-flow
conditions is shown in figure 2. From just below Bowville down
to the State line water quality is very poor during summer droughts.
For long stretches the river is anaerobic (i.e., the DO level falls to
zero), and it is unfit for recreational or other use. In response to a
generally felt need to improve the river, especially near the park, and
in response to some pressure from the State water commission, the
Bow Valley Water Pollution Control Commission has been estab-
lished, with the editor of the Bow Valley News as chairman and with
Membership drawn from the city councils of both cities and including
the deputy State commissioner of parks and recreation. One mem-
ber, of course, is Mr. Pierce (of the Pierce-Hall Cannery Pierces),
who is one of the most respected businessmen in the valley and also
a dedicated fisherman.
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FIGURE 2.-Current water quality in the Bow River, summer drought conditions.

The commission faces two crucial problems. One is to recommend
a quality classification for the reach of the river within its jurisdic-
tion.4 For reasons that we cannot go into, the whole stream from Bow-
ville to the State line has to be assigned to the same quality class. The
other problem is to decide on the levels of treatment to be required
of the three sources of waste within its jurisdiction. The treatment
levels must be high enough to achieve the quality standards for the
stream classification that has been adopted, but may be higher. The
standards are expressed entirely in terms of dissolved oxygen levels.

Such are the decisions that we must analyze. But before consider-
ing how the commission as a body will act, we must see in more detail
how the problem looks from the point of view of each of the interested
parties.
2.1 The Pierce-H all Cannery

The Pierce-Hall Cannery, located just 10 miles upstream from Bow-
ville, is a relatively large installation compared to other plants of
this type around the country: over the course of the 180-day canning
season the plant handles approximately 40,000 (24/303) case equiva-
lents per day of a variety of fruits and vegetables. On the average
these products sell for $3.50 per equivalent case, and so most years
the plant runs a total gross sales of around $25 million.

' Quality classifications will be explained more fully below.
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In response to mounting public concern for water quality, the plant
managers already have identified and incorporated some internal proc-
ess changes in order to reduce effluent volume and cut back on biologi-
cal pollutants discharged into the Bow River, and thev have installed
primary treatment facilities in the form of screening and sedimenta-
tion equipment. Even after these changes, however, when the plant is
in full operation it discharges a waste stream of approximately 30
million gallons per day (mgd) which carries an ultimate carbo-
naceous biological oxygen demand of 28,000 pounds per day and an
ultimate nitrogenous demand of 19,600 pounds per day.

In order to reduce these waste flows further, Pierce-Hall would
have to install additional treatment facilities, and the plant manager
has already contacted the consulting firm of Aini-systems, Inc., to
obtain preliminary estimates of the cost of attaining different degrees
of improvement in effluent quality. The results of that study are shown
in table 1.

TABLE I.-COST OF ADDITIONAL WASTE TREATMENT AT PIERCE-HALL CANNERY

Percent I removed of-
Additional Additional

Carbonaceous Nitrogenous annual cost net cost to Profit after
BOD BOD Pierce-Hall taxesType of treatment per year per year

Primary (now in place) 30 30 0 0 $375, 000Primary plus low efficiency secondary 80 40 $13, 000 $8, 000 367, 00Primary plus high efficiency secondary- 90 55 59,000 35, 000 340, 00Primary plus high efficiency secondary
plus tertiary -95 90 159, 000 95, 000 280, 00O

X The figures shown are percentages of the gross waste load.

As the table shows, 30 percent of the carbonaceous and 30 percent
of the nitrogenous BOD in the Pierce-Hall effluent is removed by
sedimentation and screening in the firm's primary treatment plant. To
accomplish higher levels of BOD removal, the waste stream would be
passed through a tank where biological degradation-which in the
absence of treatment would occur in the stream itself-can take place
under controlled conditions. The degree of purification can be varied
over a wide range by proper design of the plant. High degrees of BOD
removal are naturally more expensive than low.

From the wide range of possible choices, the engineering consultants
to Pierce-Hall have provided two alternative secondary treatment
plant designs. The first, referred to rather loosely as a "low-efficiency
secondary" plant, would bring the total carbonaceous removal up to
80 percent of the original load, and would raise the level of nitrogenous
removal to 40 percent. The total cost for the low-efficiency unit would
be $13,000 per year as shown in the third column of table 1. The
second design, referred to (again rather loosely) as a "high-efficiency
secondary" unit, would accomplish a greater total carbonaceous re-
moval, 90 percent instead of 80 percent for the low-efficiency unit, and
an even better performance in removing nitrogenous material, 55 per-
cent as opposed to 40 percent. The cost, however, goes up considerably
as shown in column 3 of the table.

If it is necessary to subject the effluent from a high-efficiency plant
to still further treatment, there is yet another set of processes, reii-
erally referred to as "tertiary treatment," which may be used. In e'fect,
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tertiary treatment is any process which reduces the waste contained
in the effluent of a secondary unit, by such diverse and expensive
methods as holding in stabilization ponds and adding special chem-
icals. One such design has been provided by Pierce-Hall's consultants.
It would remove up to 95 percent of the firm's carbonaceous wastes
and up to 90 percent of the nitrogenous. As may be seen in table 1,
tertiary treatment costs considerably more than "secondary" processes.

'0l

o 150

,1

41.'on 1

v 100

50
.-1 //v
.H A/
0 10__

30 )lo 50 60 70 80 90 95 100
(30) (35) 010) (55) (90)

Percent of Carbonaceous 1B0D Removed
From the Gross Waste Load

FiCICL 3.-Cost function for additional waste treatment at Pierce-Hall Cannery.'

-Trhe numbers shown in parentheses indicate the percentage of nitrogenous BOD removed
by the treatment plants designs which form the basis of the cost function,

Of course, the plants shown in table I are only three of an infinite
number of alternative designs. The curvilinear cost function in figure
3 indicates the actual range of alternatives, with additional treat-
ment cost stated as a function of the percentage removal of carbona-
ceous BOD from the gross waste load. Because the cannery already has
primary treatment facilities, the zero point on the cost curve is at the
30 percent removal level. Since the data are so limited, we shall inter-
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polate linearly between the data points provided by the consultants.
The resulting piecewise linear cost function is shown as a dashed
line in the figure. The costs entailed by any treatment plant can be
stated as a function of its degree of carbonaceous BOD removal be-
cause, to a good approximation, the percentage of nitrogenous material
removed is a linear function of the degree of carbonaceous removal.
For each of the consultants' designs, the percentage of nitrogenous
BOD removed is shown in parentheses. For example, a plant that
brings total carbonaceous BOD removal up to 60 percent of the gross
waste load will also remove to 35 percent of the nitrogenous BOD.
Figure 3 shows that such an installation would cost $6,500 per year.

Due to the influence of the Federal corporation tax, the net im-
pact of additional treatment on the after-tax profits of the Pierce-
Hall corporation would be less than the total treatment cost. Pierce-
Hall's accountants have estimated that the net cost to the firm would
be 6/10 of the total cost, and this latter figure is shown in the table
as well.

The firm's net operating revenues, after income taxes, are 1.5 per-
cent of gross sales when primary treatment only is employed. This
net profit amounts to approximately $375,000 a year, which is equiv-
alent to 7.5 percent of the stockholders' equity. The firm is not a price
leader and does not anticipate that it will be able to raise its prices
appreciably even if a large increase in treatment costs is imposed.
Neither does it know of any changes in its methods of processing that
would enable it to reduce its waste load at the current scale of opera-
tions. Therefore any increase in treatment costs would have to come
out of net profits. The estimated impact of different levels of treat-
ment on net profits is also shown in table 1. Notice that the effect
is appreciable; the highest level of treatment would reduce annual
profits by over 25 percent.

On the other hand, the management of Pierce-Hall is not adamantly
opposed to improving the quality of the Bow River, even at some
cost to themselves. As the major industrial polluter in this reach of
the river, they recognize that they have some responsibility to users
and inhabitants farther downstream. Besides, many of their em-
ployees live in Bowville and make use of Robin Park, so that im-
provement of the river will enhance the amenities available to the
plant's work force. Finally, the firm has some tentative plans for
expanding by constructing a more modern plant on a site near Plymp-
ton. The efficiency of the branch plant would be greatly increased
if the river near Plympton were of good enough quality to be tapped
for washing water, which it is not at present. But the management
also keeps in mind that it will not be able to raise the capital neces-
sary for expansion if the return on the present equity falls below
about 6 percent.

In short, the position of the Pierce-Hall management is a bit com-
plicated. The prospect of improving the quality of the river is both
a threat and an opportunity. They would like to see the river im-
proved but do not feel that they can afford to contribute very much
toward bringing improvement about.
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2.2 Bowville
The city of Bowville, 10 miles downstream from the cannery, is

the second major source of pollution in the valley. The city receives
good quality water. According to the data in figure 2. Bowville
escapes the real pollution problems even during severe summer
droughts. But the 250,000 inhabitants plus assorted light industries
dump a heavy load of wastes into the river. Even after primary
treatment, Bowville discharges 89,600 pounds of ultimate carbon-
aceous BOD and 33,600 pounds of ultimate nitrogenous BOD into
the river on an average summer day. The total volume of effluent
discharged is about 51 mgd. This load, added to the cannery wastes,
renders the river unsuitable for recreational use farther downsteam.

In anticipation of the prospective discussions of pollution manage-
ment in the valley, the mayor of Bowville requested his public works
department to prepare estimates of what it would cost the city to
install additional treatment facilities. The results of those preliminary
studies are shown in table 2. Like the cannery, Bowville has ob-
tained cost estimates for three different treatment plant designs, each
removing a certain percentage of carbonaceous and nitrogenous waste.
These estimates are shown in the table.

TABLE 2.-COST OF ADDITIONAL WASTE TREATMENT AT BOWVILLE

Percent I removed of- Addition
Additional Additional to property

Carbonaceous Nitrogenous annual cost cost to city tax rate
Type of treatment BOD BOD per year (thousands)

Primary (now in place) -30 30 0 0 0
Primary plus low efficiency secondary - 80 40 $650, 000 $490, 000 $1. 17
Primary plus high efficiency secondary.---- 90 55 880, 000 660, 000 1.58
Primary plus high efficiency secondary

plus tertiary -95 90 2,520,000 1,890,000 4.52

1 The figures shown are percentages of the gross waste load.

Bowville would not have to bear the total cost of cleanup unaided.
Under the provisions of the Federal Water Pollution Control Act,
Bowville could count on a Federal grant in the amount of 50 percent
of the construction cost of these facilities, and since capital cost is
about half the total cost of waste treatment in this case, the citizens
and local industries would have to bear only about 75 percent of the
total outlay for these facilities. The adjusted cost is shown in the
fourth column of table 2. All these costs are based on the assumption
of a 20-year life of facilities and a 5-percent interest rate. Just as
with the cannery, both the total costs of different degrees of waste re-
moval and the net costs to the city can be approximated by segmented
linear cost curves of the type shown in figure 3.

Table 2 shows also the estimated effect on the tax rate of the
different levels of treatment. These data are of particular interest to
city officials and taxpayers. It is seen that the adoption of either high-
or low-efficiency secondary treatment would have only a moderate
effect on the property tax rate. (It is now $63.50 per thousand assessed
valuation.) Tertiary treatment is far more expensive and the city
comptroller has expressed some alarm that it might be adopted. He
points out that tax rates are bound to rise in any event, because of re-
cent increases in teachers' and firemen's salaries, and that they are

27-877-69-vol. 1-17



already higher than tax rates in Plympton, which competes with Bow-
ville for new industries.5

It appears that Bowville would gain only moderately from im-
provement in the quality of the Bow River. Bowvil]e Waterfront Park
is already a fine facility. But cleaning up the river would make the
entire valley more attractive to tourists and vacationers and, if the
improvement were sufficient to permit the development of water-
based recreation at Robin State Park, the park would become far more
useful to inhabitants of the city. This latter consideration is important.
Bowville Waterfront Park is already so overcrowded that some
thought has been given to condemning some adjacent warehouses
in order to expand it. This would not be necessary if any substantial
proportion of the users could be diverted to the State park.

Besides the Bow River News has been running editorials like, "Re-
store the Bow River!" and, after droughts, "The Shame of Bow River
Valley." So there is considerable pressure on Bowville to contribute
its share to improving the river, provided that the cost is reasonable.
2.3 Plympton

The difference between Plympton and Bowville is the difference
between upstream and downstream riparian residents everywhere.
Bowville has good water; Plympton has poor. Bowville's wastes de-
grade the river for most of the distance that concerns us, including the
waterfront at Plympton; Plympton's wastes discommode no one, af-
fecting only the quality checkpoint at the southern outlet of the valley.
Bowville can improve the quality of the river by subjecting its wastes
to a higher level of treatment; Plympton is virtually helpless-it
cannot even protect its own waterfront. The stage is set for the classic
conflict between upstream and downstream users.

Plympton is slightly smaller than Bowville and generally less
affluent. It also has a primary treatment plant. Its effluent volume
is 43 mgd, containing after primary treatment 67,000 pounds of ulti-
mate carbonaceous BOD and 25,000 pounds of ultimate nitrogenous
BOD.

Although Plympton has, in fact, little effect on the quality of
the river in the region that concerns us, it must expect to bear its
share of responsibility for cleaning up the river. Indeed, since the
inhabitants of Plympton will be the major direct beneficiaries of im-
proved quality in the river, this city is particularly eager to con-
tribute what it can, to help put pressure on the more influential users
upstream. The cost data for treatment at Plympton are shown in table
3, and these also can be expressed as a cost function of the type shown
in figure 3. If you compare these data with the cost table for Bow-
v]le, you will see that the dollars-and-cents costs of each level of treat-
ment are lower for Plympton, because it is a smaller city, but the
effect on the tax rate is greater. This is because Plympton is a poorer
city and the value of taxable property per capita is lower there. Fiscal
problems are generally harder for Plympton than for Bowville.

There are many ways for a city to finance waste treatment facilities other than by the
property tax as we assume here. Alternative financing methods differ not only In the
Impact of a particular facility on the city budget and In the distribution of costs among
households and business firms; they also affect the total amount of waste to be handled.
For example, certain types of sewer fees offer an incentive for industries and commercial
Pstablishments to cut back on total waste by means of internal process changes, while-
financing by the property tax offers no such incentive.
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It is true, nevertheless, that Plympton is more eager to participate
in a program of river quality improvement than Bowville is. They
would like to develop recreational facilities on their own waterfront,
which does not now conform to sanitary standards and is occasion-
ally beset by riverine odors. They are more dependent than Bowville
on tourism and are closer to the State park. For all these reasons, the
Plympton Chamber of Commerce is one of the leaders in the move-
ment for improving the river.

TABLE 3.-COST OF ADDITIONAL WASTE TREATMENT AT PLYMPTON

Percent I removed of- Addition
Additional Additional to property

Carbonaceous Nitrogenous annual cost cost to city tax rate
Type ot treatment BOD BOD per year (thousands)

Primary (now in place) 30 30 0 0 0
Primary plus low efficiency secondary -0 40 $550,000 $410,000 $1.37
Primary plus high efficiency secondary ---- 90 55 730, 000 550, 000 1.83
Primary plus high efficiency secondary

plus tertiary -95 90 2,110, 000 1,580, 000 5. 27

X The figures shown are percentages of the gross waste load.

2.4 OtherInterested Parties
The cannery and the two cities are the principal defilers of the

river and represent the interests of most of the people who are directly
concerned. But there are other interests too, which have to be taken
into account and which are likely to have considerable influence on
any decisions about the river.

There is, in the first place, the Federal Government, which has an
expressed interest in protecting and improving the quality of all inter-
state waters, including the Bow. This national interest is implemented
by the Federal Water Pollution Control Administration. We have
already mentioned that the Bow Valley Water Pollution Control
Commission was established under incentives and grants provided by
the FWPCA, and that the FWPCA can be expected to contribute
generously to meeting the costs of increased levels of waste treatment
undertaken by the two municipalities. The FWPCA also has some
enforcement powers. It has induced the State to promulgate a set of
water quality standards, which will be discussed below. Now it is in-
terested in inducing the Bow Valley Water Pollution Control Com-
mission to classify the river at the highest reasonable use level.

The FWPCA's interest in the river is twofold. First. it is respon-
sible for protecting the interests of all users farther downstream, so
that it feels compelled to, and is empowered to, insist on a reasonable
quality of water at the southern outlet from the valley. It should be
noted that the FWPCA is the only participant with a direct concern
for the quality of the water so far south. Secondly, the FWPCA has a
generalized interest in the quality of American streams and in protect-
ing our natural heritage. It shares the concern of the inhabitants of
Bowville and Plympton for the quality of their waters and for the
waterfront potential of the State park. We can expect, therefore, that
the FWPCA will press for higher quality of water throughout the
Bow without acute concern for the effect of increased treatment costs
on local tax rates.

The State government is also concerned, particularly through the
State water and sanitation commission and the State department
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of parks and recreation. The State industrial commission may take
a hand, however, if the financial health of the cannery should be jeop-
ardized by any proposal. On balance, the influence of the State agen-
cies can be expected to be similar to that of the FWPCA except that
the State will attach more importance to the quality of the water at
Robin State Park and less to the quality at the State line.

There are, in addition, a variety of conservation and special interest
groups, perhaps typified by a branch of the Izaak Walton League.
Although they have little voting power, these groups make their in-
fluence elt through all the media of public communications, through
any hearings or investigative procedures of the Bow Valley Water
Pollution Control Commission, through participation in municipal
politics, and even through direct representation on the commission.

All the groups mentioned in this subsection share a more keenly
felt concern for the quality and usability of the river than for the
cost of achieving high quality. For the purposes of our discussion
we shall lump them together and consider them to be represented
adequately by the FWPCA.
2.5 Water Quality Standards

The first task before the Bow Valley Water Pollution Control Com-
mission is to adopt a stream use classification for the Bow River
between Bowville and the southern outlet at the State line. The State
water and sanitation commission has promulgated a set of stand-
ards that prescribe the quality of water to be used for different pur-
poses. Once the commission has adopted a use classification, all its
subsequent regulations must conform to it; that is, they must be de-
signed to assure water of quality at least as good as that specified in
the State standard for water in the use class that has been adopted.

In actual practice stream standards cover many stream character-
istics-dissolved oxygen, floating solids, color and turbidity, coliform
bacteria, taste and odor, temperature, pH, radioactivity, and others.
For simplicity of exposition and analysis, however, we shall pretend
that the State standard specifies only one dimension of stream quality;
namely, instream dissolved oxygen."

The State water standards are accordingly assumed to divide
streams into five use classes: A, B, C. D, and U. Class A waters are
very nearly in their pristine state-almost unaffected by man. Waters
classified U are essentially uninhabitable for fish life, unusable for
higher forms of recreational activity, and unpleasant to the sight,
taste, and smell. Classes B, C, and D identify intermediate conditions
of quality, and associated with each is a specified level of stream
use. The language of the State standards is as follows:'

Class A.-Water designated for use as public water supplies. Char-
acter uniformly excellent.

Minimum dissolved oxygen-3.5 mg/l

Class B.-Suitable for bathing and recreational purposes including
water contact sports. Acceptable for public water supply with appro-

Other pollutants that would be especially important in the sort of situation we are

discussing include colform bacteria from municipal waste and nutrients. We assume that

the former is taken care of by chlorination (which is relatively cheap), and the latter we

do not handle explicitly but mention here because it is a lively Issue currently.
7Here we use the Massachusetts standards, slightly adjusted, as a model.
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priate treatment. Suitable for agricultural, and certain industrial
cooling and process uses; excellent fish and wildlife habitat; excellent
esthetic value.

Minimum dissolved oxygen-5 mg/l

Class C.-Suitable for recreational boating; habitat for wildlife
and common food and game fishes indigenous to the region; certain
industrial cooling and process uses; under some conditions acceptable
for public water supply with appropriate treatment. Suitable for irri-
gation of crops used for consumption after cooking. Good esthetic
value.

Minimum dissolved oxygen-3.5 mg/1

Class D.-Not objectionable; suitable for power, navigation, and
certain industrial cooling and process uses.

Minimum dissolved oxygen-2 mg/l

These standards must be met under the average minimum consecu-
tive 7-day flow to be expected once in 10 years; for the Bow River,
this flow is 800 cfs. Under these low-flow conditions, the entire river
below Bowville currently is below the quality specified for Class D
waters; indeed, as shown in figure 2, in many parts of the valley the

stream goes anaerobic and is occasionally rather unpleasant to be
near.

It should be noted that the imposition of defined standards of quality,
which is almost inevitable in framing administrative regulations,8

transforms the decision problem in a fundamental way. In the absence
of codified classifications, a 1)O concentration of 5.1 mg/i will be
recognized as only imperceptibly safer and more pleasant for swim-
ming than one of 4.9 ing/l. But once the higher concentration qualifies
the river for a higher use classification, there is all the difference in the
world between them-one permits the river to be developed legally for
water contact recreation; the other does not.

A fundamental discontinuity is thereby introduced into decisions
that impinge on water quality. This will have important consequences
for our analysis, as we shall see later.

2.6 Waste Discharge and Stream Quality
We have been using instream dissolved oxygen as an indicator of

water quality and "biochemical oxygen demand" or BOD as the meas-
ure of the pollution content of the effluent of the two cities and the
cannery. Improvement ini dissolved oxygen concentrations in the river
can be obtained in a number of ways-e.g., artificial aerators or flow
auogmentation-but this example assumes the removal of oxygen-de-
mianding material at the waste source as the only management method
available. The technical link between the amounts of BOD discharged
and the stream quality at selected points downstream will be discussed
in the Appendix.

In our model we shall use the simplest formulation of the relation-
ship between waste loads and stream quality based on the work of
Streeter and Phelps which dates back over 40 years." According to the

" Examples range from the definition of grade A fresh eggs to the occupancy and safety

regulations in building and zoning codes.
9 Only the most casual treatment of the technical aspects of water quality Is offered

here and In the AppendIx. A brief introduction to the topic Is presented by Kneese and

Bower [6], pp. 13-29. For more detailed treatment see Fair. Geyer and Okun [4].



240

Streeter-Phelps model of stream quality, the effect of discharging
BOD into a stream at any point is to reduce the dissolved oxygen in
the water at all points downstream by amounts that are directly pro-
portional to the amount of BOD and that depend in a complicated
way on the distance from the point of waste discharge and on the hy-
drology of the stream.

In subsequent discussion of the mathematics of the model, we shall
use the symbol d to denote the factor of proportionality between waste
discharge and quality response. Of course, the precise value of d de-
pends on where along the river the waste is being discharged and at
what point downstream the impact is being measured. We shall use
the subscript i to denote the different polluters in the Bow River sys-
temn, and the subscript j to indicate individual quality control points.
Since we know the geographical location of each of the waste sources
and control points, we can calculate an appropriate value of d for each
pair of i and j. and these proportionality factors or "transfer coeffi-
cients" we shall denote as deal°

The following example will illustrate the use of these parameters.
At the present time the cannery is discharging 28,000 lbs/day of car-
bonaceous BOD. The impact of a pound of carbonaceous material
dumped at the cannery (=1) on dissolved oxygen at Bowville (j=2)
is d12=.0000556. If the carbonaceous load from the cannery were cut
by 26,000 lb/day, the response at Bowville would be an improvement
in dissolved oxygen of 26,000 x .0000556 or 1.45 mg/i A similar cal-
culation would apply to any reduction in the cannery's nitrogenous
waste discharge.

In addition, the impacts of different waste sources of downstream
quality are additive. For example, if both the cannery and Bowville
reduce their waste discharges, then the impact of each reduction on
water quality at the park may be calculated in the manner shown in
the preceding paragraph, using appropriate values of day The overall
quality improvement at the park will be the sum of the influences of
the two abatement measures.

Of course, since we use a river as our example, as opposed to a lake
or tidal estuary, waste discharges have no effect on upstream water
quality. An individual polluter does not even affect the quality of the
stream at his own waterfront, that is d.i=O.

3. MODEL OF THE Bow VALLEY WATER POLLUTION
CONTROL COMIMISSION

The tedious recital of data in the last section will be recognized as
a small-scale replica of the docket of any proceeding concerned with
the use and control of public waters. Data and considerations of the
sort that we have described are amassed in the form of staff and con-
sultant reports, briefs, submissions, affidavits, transcripts of public
hearings, court records, judicial findings, rulings of administrative
agencies, and so on. The task of the commission is to digest, assimilate,

10 The units of diJ are rather complicated. We measure waste discharge In pounds of BOD
per day (lb./day) and water quality in milligrams per liter (mg./l.) of dissolved oxygen.
Thus the units of dsj are milligrams per liter per pound per day or mg.f1. per lb./day.

There Is yet another complication in that. due to differences in the speed of reactions.
separate values of dij must be calculated for carbonaceous and nitrogenous BOD. This
additional detail will be covered In the appendix.



241

and ultimately evaluate this mass of data, argument, rhetoric, threat
and cajolery dealing with a mixture of technical, economic, legal,
demographic, political, esthetic, moral, and social considerations. We
are now concerned with what can be said about the upshot of this task.

One kind of consideration that we have not yet mentioned is pre-
cisely what the commission is trying to achieve. If you ask them, they
will point to the preamble of their charter where they are instructed
"so to regulate and control the use of the Bow River between the Gor-
don Bridge and the State line and the discharge of liquid and solid
matter of anv form whatsoever thereinto as to assure the highest prac-
ticable quality of water between and including the aforementioned
points and to conform to all applicable State and Federal laws and
regulations."

That sets the tone of the problem in a general way, and the con-
cluding phrase sets some limits on what the commission can do, but
the only word that conveys any hint of the true complexity of the
task is the word "practicable." WAhat does it mean? Engineering
calculations, to be discussed more fully below, show that it is simply
not within the realm of technical practicability to classify the river
as class A according to the State standards given in the previous
section. At the other extreme, Federal regulations on the classifica-
tion of interstate waterways preclude the adoption of class U. Be-
tween these two extremes a wide range of choice remains. What is
"practicable"?

Besides, the charter provides only very vague guidance about an
important implication of the commission's decisions: Who is to bear
the financial burden of such improvements as it may ordain? The
commission will decide this, in effect, when it imposes requirements
for waste treatment on the various polluters within its jurisdiction.
All the charter says, in another section, is that the treatment require-
ments must be "reasonable, fair, and equitable and in conformity
with State and Federal law."

The perplexing aspect of the problem before the commission is that
it is obliged to impose regulations on potent political and economic
bodies whose interests, as we have noted, by no means coincide. Be-
sides, the commission is not distinct from the people it must regulate.
They are represented on it, both formally and informally, and the
commissioners share the varied interests of the people they are
charged with regulating.

In the nature of the case it will not be possible to please everyone,
but the commission can be counted on to try.

In the circumstances, a practicable set of regulations must mean
one to which all concerned can be persuaded to submit without recourse
to the law or to higher political authority or to other drastic action.
It means, in our specific context, that the policy must not threaten to
bring about the downfall of the municipal administrations if they
agree to it, that it must not undermine the profitability of the cannery,
and, of course, that it must not be illegal.

In the early stages of consideration, it will not be clear whether
these are loose or stringent restrictions on the commission's scope
for decision; all interested parties will endeavor to make them appear
very stringent. At any rate, the first order of business before the
commission is to find some policy that is practicable in this sense.
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It is highly unlikely that there will be only one such policy. Then
a choice must be made among practicable policies and another am-
biguity in the commission's charter obtrudes. What is meant by "high-
est quality"? In a genuine instance where many characteristics of
water are taken into account one must ask whether the quality of
water is increased by measures that increase the dissolved oxygen
concentration at the expense of increasing the amount of phosphates
or other plant nutrients in the water. Such questions cannot arise in
the Bow Valley, where the dissolved oxygen concentration is the sole
measure of water quality. But one must still ask whether a measure
that increases dissolved oxygen at. the park but reduces it at Plympton
constitutes an improvement in quality. Such questions must be decided,
somehow, by the commission, and it is not likely that any answer will
command the wholehearted assent of all interested parties.

Now that we have appraised the complexity of the commission's
task, we see that it would be folly to aspire to an analytical procedure
that would enable us to predict the precise outcome of its deliberations.
We can do some useful analysis, but we must be content with less than
an unequivocal prediction.

Our position is that coldblooded, objective analysis of a political
decision process such as this can achieve three things. First, it can
organize the data and use them to delimit the range of likely out-
comes of the process, and, furthermore, delimit them somewhat more
narrowly than may seem possible at first blush. Second, it can indicate
the forces and considerations that tend to move the decision toward one
or another portion of the range of likely outcomes, and can indicate the
balance of forces required to produce any outcome. Third, it can
facilitate greatly the comparison of different possible outcomes by
showing who are the losers and who the gainers, and in what respects,
and by how much by moving from one outcome to another. Further-
more, we maintain that the results of such analysis are useful and
informative both to the commission itself and to outside critics and
observers. Our defense of these claims will be actually to perform
the calculations for the test case under inspection and to interpret the
results.

Our first challenge, then, is to delimit the range of possible out-
comes of the elaborate process of deciding on a policy. The limita-
tions on the range of outcomes follow partly from the requirement that
any decision must be practicable in the sense that we have described
above, and partly from the general economic principle of Pareto
admissibility. In general, a decision that affects a number of persons
is said to be Pareto admissible, or simply admissible, if there is no
alternative, allowable decision that is preferred by one or more per-
sons and that nobody regards as inferior. In other words, admissi-
bility requires that no opportunity is foregone that will improve the
welfare of some people without harming anyone. A commission such
as ours would reach an inadmissible decision only by mistake, and the
widespread representation of interested parties is a virtual guarantee
that no such mistake will occur.

In our particular context an admissible decision has to satisfy the
following conditions:

1. There must be no alternative practicable decision that pro-
vides the same quality of water everywhere and that requires a
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lower level of treatment by one of the polluters and no higher

treatment by any of them.
2. There must be no practicable alternative that provides a

higher quality of water anywhere without requiring a higher

level of treatment by at least one of the polluters. In fact, there

must be no alternative that increases the quality of the water

without necessitating an increase in treatment by some polluter

that costs more than he is willing to pay for the improvement.
3. Any alternative with lower treatment costs must reduce the

quality of the water so much that at least one of the polluters

would prefer the higher level of treatment for himself and the

others.
Fortunately, all .these conditions, both of practicability and of Pa-

reto admissibility, can be expressed mathematically. We shall see very

shortly how this can be done. When it has been done, we can deter-

mine whether any proposed decision by the commission is admissible

and practicable by a straightforward mathematical calculation. Fur-

thermore, it is possible by purely mathematical computations to sketch

out the range of admissible alternative decisions. When we have shown

how to do this, we shall have substantiated the first claim that we

made for the possibilities of analysis.
In the subsequent discussion, we shall refer to the mathematical

formulation of the conditions of admissibility and practicability as a

model of the commission. The mathematical formulation is a model

in the sense that it enables us to say a great deal about the outcome

of the commission's deliberations. But it should be noted that this

model does not mimic in any way the actual procedures of decision-

making that the commission will follow. The mathematical analysis

provides much of the same information that the commission develops

by means of a method that is quite different from the one followed by

any regulatory body.
One might almost say that the elaborate procedures of assembling

engineering and economic reports, conducting public hearings, hold-

ing commission meetings, conferring with interested parties, and

so on are society's way of formulating and solving the mathematical

equations of the model. Such an interpretation has a grain of truth

but is basically misleading. Society's procedures in some ways do

more and in some ways do less than the mathematical computations.

They do more in that the stage of report writing and public hearing

assembles and digests the necessary data, while the mathematical

analysis contains no provision for data acquisition. The conferences

and commission meetings enable the commission to ascertain two or

three admissible decisions and to select among them. The mathe-

matical analysis can ascertain many more admissible decisions but

does not contain any procedure for choosing among them.
Now it is time to construct our model.

3.1 Decision Variables
The first step in formulating the commission's problem mathe-

matically is to express the decisions open to it in numerical form.

The first decision is the use classification of the river. It. will be re-

called from the description of the water quality standards that the

effect of adopting any use class is to prescribe the minimum permis-

sible amount of dissolved oxygen in the river. For example, if use
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class C is adopted there must be at least 3.5 mg/i of dissolved oxygen
in the river at all points. Let us then denote by Q the minimum per-missible concentration of dissolved oxygen. Then the commission
must, in effect, choose a value of Q. either 7, 5, 3.5, or 2, depending
on the use class selected. In order to avoid having to consider the
effects of the comunission's decisions on users farther downstream
we impose that the dissolved oxygen concentration at the State line
shall be 3.5 mg/I. This specification is regarded as outside the pur-
view of the commission and will not be considered further.

The only other decisions that the commission has to make concern
the level of treatment to be required of each polluter. These, too, can
be expressed numerically. Each polluter has a range of possible treat-ment plant designs from which to choose; as illustrated in figure 3,
the more effective the waste removal the higher the cost; The commis-
sion has to prescribe the degree of removal which each discharger-
must attain, or in more precise language, the percentage of carbona-
ceous BOD which must be removed from each of the polluter's waste
outflows."1 We express these decisions numerically as follows. First we
assign identifying numbers to the three polluters: 1 will designate the
Pierce-Hall Cannery, 2 will designate Bowville, and 4 will designate
Plympton (the number 3 denotes the State park, and no wastes are
generated there). Then we introduce a set of variables, called xi,
where xi denotes the proportion of gross carbonaceous BOD removed
by polluter i from his effluent. Accordingly, the commission must de-
cide on a1, the proportionate removal to be required of the cannery, X2,
the proportion to be removed by Bowville, and $4, the proportion to be
removed by Plympton. For example, if the commission decides on x, =
0.85 then the cannery will have to remove 85 percent of carbonaceous.
BOD contained in its effluent before treatment.

The decision on the ax simultaneously determines the treatment cost
that each polluter has to bear. The relationship is shown clearly in fig-
ure 3. If x'=0.85 the cannery will have to build the plant that lies
halfway between points A and B in that figure, which will cost it $36,-
000 a year-i.e., 1/2(13,000+59,000). The simplest way to express
mathematically the relationship between percent removal and cost is
to introduce some auxiliary variables to represent the proportion ofBOD removed in accordance with each segment of the broken-line cost
curve. These auxiliary variables will be distinguished by appending a
second subscript. In the case of the cannery, 1a will denote the propor-
tion of BOD removed by methods along the line segment from the
origin to point A, x12 will indicate how far along the segment AB the
cannery is required to go, and x,3 will show how far along the segment
BC. Note that x,1 cannot exceed 0.5, X12 cannot exceed 0.1, and w13 can-not exceed 0.05. The total amount of BOD removed is simply the
amount removed by primary treatment plus the sum of the amounts
indicated by the auxiliary variables. In the case of the cannery

= 0.3+ X11 +X12 +X13(1)

If a,=0.85, we shall have x,=0.5, X12=0.05, and x13=0.
11 Recall that we are assuming that the technology of treatment is such that the degree.of removal of nitrogenous BOD is fixed in relation to the degree of carbonaceous removal.So although the commission may set treatment requirements in terms of carbonaceous,BOD only, implicit In the requirements Is a certain percentage cut In nitrogenous load..
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The cost of any level of treatment, x1 , is determined by the corre-
sponding values of the auxiliary variables and the costs of advancing
along the line segments, which are indicated in the figure by the slopes
of the segments. Numerically,

Cost of achieving x,=26,000x1 1 +460,000X 12+3,O180,OOX,3.

For example,

Cost of achieving 0.85 removal 13,000 + 23,000 + 0 = 36,000,

as we found before by simple interpolation.
The cost of achieving $2 removal from Bowville's effluent and x,

from Plympton's can be computed by using analogous concepts and
relationships. An important property of the cost curves is that in the
case of all three polluters the cost of removing a unit of BOD increases
as you move off one of the cost segments to the segment on its right
in the diagram.

The commission's decision problem has now been reduced to the selec-
tion of four numbers: Q, which determines the use class of the river,
and the three $ (i= 1, 2, 4) which specify the levels of treatment re-
quired of all polluters. The decisions about these numbers are not all
independent. Once Q has been chosen the xi are forced to be high
enough so that the level of dissolved oxygen does not fall below Q
mg/l at any point in the river. The relationship between the xi and
the concentration of dissolved oxygen at points downstream from
polluter i was discussed above in 'the section on "Waste Discharge and
Stream Quality." That analysis led to a set of coefficients, di 1, that give
the effect of a unit reduction in the oxygen demanding discharge of
polluter i on the dissolved oxygen concentration at any downstream
point j. Since the xi determine the amount of oxygen demanding dis-
charge by polluter i, there is an equation, in which the di, are the im-
portant coefficients, relating the xi to the dissolved oxygen content of
the water at any downstream point j. The xi have to be chosen so that
the dissolved oxygen at all points is at least as great as Q, except
that at the State line it must be at least 3.5 mg/l, irrespective of Q.
There is one such equation for each of the quality checkpoints in the
river, designated by j=2 for Bowville, j=3 for Robin State Park,
j=4 for Plympton, and j=5 for the State line. A typical equation of
this group can be represented in the form: 12

ZdijiL(xi-0.3) 2 Q-qi-

In this equation Li is the gross BOD load (i.e., before primary treat-
ment) generated by polluter i, dij is the transport coefficient expressing
the effect of his load on point j downstream, and xi is his proportionate
removal of BOD from his effluent.'3 The summation on the left-hand
side expresses the increase in dissolved oxygen concentration at point
j resulting from the waste treatment in excess of primary employed
by all polluters.

12 The constant 0.3 Is subtracted from each xi since this is the BOD reduction achieved
under the basal condition of primary treatment by all polluters.

3 In the calculations a somewhat more complicated formula was used in order to allow
for the differences between carbonaceous and nitrogenous BOD. See the detailed discussion
In the Appendix.
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On the right-hand side, is the dissolved oxygen concentration
at point j when only primarily treatment is used by all polluters. These
are the numbers plotted in figure 2. The right-hand side is then the
increase in dissolved oxygen at point j required by the use classifica-
tion corresponding to Q, and the entire inequality asserts that the xi
must be chosen large enough to achieve the required improvement at
point j. There is, as we said, one such equation for each quality
checkpoint.

3.2 Practivability Constraints
Once the xi have been chosen the increases in treatment costs im-

posed on the polluters follow as we have seen. The formulas expressing
the relationship of removal level to cost (as sensed by the individual
polluter) are part of the model. In the sequel we shall frequently
denote the cost imposed on polluter i by gi.

The costs imposed on the FWPCA are somewhat special. In this
model the FWPCA plays the role of the custodian of the overall na-
tional interest. Therefore, the costs of any pollution-abatement plan
as perceived by the FWPCA are the full economic costs of the addi-
tional treatment, without any allowance for the effects of tax
advantages and Federal grants-in-aid. In other words, the FWPCA is
taken to react to economic resource costs rather than to budgetary
costs.

There are limits on the treatment costs that the commission can
realistically impose on the polluters. As was mentioned above, the com-
mission cannot impair Pierce-Hall's earning abilities excessively. This
consideration can be expressed in the mathematical model by including
a condition such as g1 •$50,00, which would prohibit any decision that
cost Pierce-Hall more than $50,000 a year.

The attitude of Plympton, described above, suggests a different kind
of practicability constraint on the decision. That city feels an acute
need for water-based recreational facilities, which it does not now
have. Indeed, to them, the entire point of the Bow Valley Water Pol-
lution Control Commission is to provide them with water of suitable
quality. Therefore their representatives on the commission cannot
agree to any decision that does not provide for at least, say, 3.5 mg/l
dissolved oxygen at Plympton, which is adequate for boating and fair-
to-middling fishing. They'd like more, but if compelled, could accept
that standard for their locality. It is easy to incorporate this con-
sideration into the model. In equation (2) for j=4 (denoting Plymp-
tion) simply substitute 3.5 for Q if Q is not already that high.

So far we have described a set of mathematical relationships that
any practicable decision must satisfy. Conversely, any decision that
does satisfy these relationships will be technologically, economically,
and politically acceptable. However, the conditions so far described
are not sufficient to assure that the decision will be Pareto admissible.
3.3 Pareto Admissibility

The conditions for Pareto admissibility can be introduced into the
model by a combination of a mathematical trick and some further re-
finement of concepts. It will be expedient to discuss the conceptual
refinement first.

Up to this point our formal model has taken account of the costs of
alternative decisions and of technical and political limitations on what
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can be done but has scarcely mentioned the benefits that would accrue
from various policies for pollution abatement. This is the defect that
must now be corrected.

This reticence about the advantages of water quality improvement
is a consequence of the fact that we habitually talk and think about
technological relationships and about economic costs in numerically
quantified terms, but resort to much vaguer forms of expression when
we consider the overall advantages and drawbacks of different courses
of action. We have already discussed, in narrative form, the attitudes
of the citizens of Plympton and Bowville and the managers of Pierce-
Hall toward improvements in the quality of the Bow Riv er. But those
qualitative descriptions do not throw much light on what improve-
ments the various participants are willing to pay for or on how much
each of them is willing to pay for given improvements. Yet we must
have that information if we are to form any just appreciation of how
the commission is likely to decide among alternative plans, for it will
take both the advantages and the costs into account in reaching its
decision.

Some such information will transpire in the ordinary course of
events. The commission will reach a decision, the water will be im-
proved in a quantitatively measurable degree, measurable costs will
be imposed on the participants. Then, after the fact, we should have
reason to believe that the advantages secured by that decision were
worth the costs to each participant. For otherwise they would have
resisted the decision, and Bowville, Plympton, and Pierce-Hall are all
too potent to be overridden by the commission or to be compelled to
submit to a decision that any one of them regards as unreasonable,
unjust, intolerable, or extortionate. Any actual decision must on bal-
ance be acceptable to all participants though it may fall far short
of what they would desire. 14

We must now, therefore, suggest a method for estimating the value
of improvements in water quality as perceived by each of the par-
ticipants before the decision has been taken. Our suggestion will
apply to this problem the concepts employed in economics for the
analysis of consumption decisions.

Any decision that the commission may make results in a package
of consequences to each of the participants. One consequence is the
treatment costs imposed. The other consequences are improvements
in the quality of the river at various points. Whether the decision
is a good one or a bad one from the point of view of any participant
is a net resultant of this whole package, depending on whether the
improvements are great enough and useful enough to him to be worth
the cost to him. We should have the calculus that we need if we could
analyze the package into its components, estimate the worth of each
of the components to the participant, and total up the results. For
example, suppose that a decision would im prove the water at Bowville
by A mg/l and the water at Robin State paark by B ing/l and would
increase Bowville's treatment costs by $X per year. Then if we had

14 It is entirely conceivable that quality demands will be go high and limits on practicable
treatment costs so low that no decision will satisfy all the conditions. In that event either
some of the requirements would have to be modified or the commission would have to
disregard some of them and face the ensuing law suits and other distasteful conse-
quences. This model will detect the fact that the decision problem has no solution, but
gives no Indication of what happens then.
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reason to believe that Bowville would be willing to pay $Y for that
much improvement of its own waterfront and $Z for that much im-
provement at the park, we could regard the net benefit to Bowville
as $Y +$Z - $X, and might predict Bowville's reaction to the proposal
by noting whether this sum is positive or negative, large or small.1 5

In short, we are raising the following possibility. Suppose that we
could estimate the amount that Bowville would be willing to pay
for an improvement of 1 mg/i at her own waterfront, say $v2 . And
suppose we had a similar estimate, say $v4 , for a 1 mg/l improvement
at the State park. Then would we be justified in saying that Bowville
would be willing to pay $AV 2+$Bv4 for an improvement of A mg/l
at Bowville and B mg/l at the State park? Are we justified in breaking
up the package into its components, attaching a value to each of the
components, adding up, and regarding the total as the total of the
entire package? If so, and if we can make the individual estimates,
we have the elements of the calculus that we require.

This is an old and classic question in economics. The answer is a
qualified affirmative. The value of an entire package to any participant
(in the sense of what he would be willing to pay to obtain it) is the
sum of the values of its components provided that (1) the quantities
of the components are not so great that their marginal utilities change
significantly, (2) the components are neither substitutes nor comple-
mentary goods, and (3) the total value of the package, computed in
this way, is not a significant proportion of the budget of the partici-
pant. We should consider these provisos in order.

Successive improvements in the quality of the water at any one
point may have different importance or utility to any participant. For
example, improvements that bring the water at some point up to swim-
mable quality are more useful and important than improvements be-
yond that point, though even those, by improving fishing and the
pleasurability of swimming, are of value. It is not difficult to allow
for this complication by attaching one value to a unit improvement in
the quality of water that is below the swimmable standard and a
smaller value to improvements in better quality water. It is, in fact,
possible to indulge in as much refinement as seems required in adjust-
ing the value of successive improvements to the level of quality
already attained. By so doing we can measure the value of the total
improvement in water quality at some point by summing the values
of successive increments, each of which values reflects the level ofquality already achieved.

For simple summation of the values of improvements at different
points to be valid, those values should not be interrelated. Values of
improvements at different points would be interrelated if, for exam-
ple, there were two State parks equally accessible to Plympton. For
then, if a water-based recreational facility were created at one of
them the citizens of Plympton would be less willing to contribute to
the cost of developing the other. In that case, the value of improve-
ments to one of the parks would depend upon the extent of develop-
ment of the other; those improvements would be substitutable goods
as far as Plympton is concerned. Another possibility would be for

15 There is a delicate point here. The amount that Bowville would be willing to payfor a given improvement at her waterfront might very well depend on whether or notthe park is improved, and conversely. We shall come back to this possibility later.
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the quality of fishing at the park to be affected by the quality of water
both at Bowville and at the park. Then if the water were improved
at Bowville it would be more valuable than otherwise to improve the
water at the park, because the impact on fishing would be greater.
This is an instance of complementarity: improvements of water qual-
ity at Bowville would enhance the value of each unit of improvement
at the park.

These considerations show that substitutability and complementarity
invalidate, in opposite ways, the simple addition of the values of
improvements at different points along the river. Whether or not such
interactions occur in any instance depends on the circumstances, and
particularly on the use that would be made by the participants of the
improved water at different points. In the case of the Bow River it ap-
pears reasonable to neglect such interactions.

Finally, some attention must be paid to the relationship between
the total value of the improvement package and the budgetary posi-
tion of the participants. This is because a participant would not be
willing to pay as much for one component of a package if the cost of
other components had already strained his budget as he would be will-
ing to pay for it in isolation, without having other costs to bear.16 This
is a serious complication in principle. In our case, expenditures on
water quality improvements are only a minor proportion of the total
'expenditures of any of the participants. We can, as a first approxi-
mation, ignore the effect of increasing budgetary drain on willing-
ness to pay for still more improvement, but we shall have to stay alert
to the possibilities for error that this approximation may lead to.

On these grounds we feel justified in adding up the values of the
components of an improvement package, with due caution, in order
to estimate the value of the entire package to any participant. We now
confront the problem of estimating the values of individual compo-
nents, that is, of unit increases in the quality of the water at different
points along the river.

It must be conceded that it is not usual to make explicit monetary
estimates of the value of water quality in reaching decisions about
pollution abatement and related matters, except in the case of some
Federal benefit-cost analyses. But such quantifications are made im-
plicitly all the time and are, indeed, indispensable in arriving at
rational decisions. At a public hearing on a proposed pollution-abate-
ment program such an exchange as the following would not be at all
extraordinary. The Bowville Commissioner of Water and Sanitation
is on the stand:

Q. FHow nuch would it cost you to reduce your daily waste load
by an additional two percent?

A. About $27,000 a year, I think.
Q. If -you did that we could assure swimmnable water at the

park. How would you folks feel about that?
A. I can't answer for the City Council, but I would certainly

support that kind of proposal myself.
The Commissioner from Bowville has made a judgment, albeit im-

plicitly, about the dollar-and-cents value to Bowvi]le of improvement

1I Note the similarity to the difficulties caused by the declining marginal utility of
expenditure in the conventional theory of consumer behavior.
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in water quality at the park. He feels that sufficient improvement to
permit swimming at the park is worth at least $27,000 a year to Bow-
ville. With more questioning a more precise evaluation could be elicited.

Such judgments are made in various ways, of differing degrees of
formality. One method is the "user-days" approach. An estimate might
be made of the additional use of the park by Bowville residents that
would be induced by improving the quality of the water at the park.
Then if we could estimate the value of each day's use of the park by a
Bowville resident, we should have an estimate of the value of the im-
provement. There are grounds for doing this. For example, Bowville's
park and recreation budget amounts to $6 per capita. The average
Bowville resident uses park or recreation facilities about 30 times a
year. Thus, the city of Bowville is paying $0.20 per user-day for its
citizens' use of public recreation facilities. This figure, with an estimate
of how Bowvillers would respond to improved water recreation at the
park can provide an estimate of the value to Bowville of such an
improvement.

Another method for valuing public improvements is the "alternative
cost" procedure. This is applicable when the improvement meets a need
that will be satisfied by other means if the improvement is not under-
taken. In such a case the value of the improvement is the saving that it
affords by rendering the alternative expenditure otiose. For example,
we have noted that a sufficient improvement at Robin State Park will
make it unnecessary for Bowville to undertake the expense of expand-
ing its own waterfront park. To illustrate the computations, suppose
that expanding Bowville's waterfront park would cost $165,000 a year
on an annual equivalent basis and that an improvement of 5 mg/i at
the park would avoid the need for this expansion. Then such improve-
ment at the park would be worth $33,000 for each mg/l improvement,
on the average, up to the swimmable point.

Such estimates of the value of improved water quality have been
made from the viewpoints of Bowville and Plympton, by these and
other methods, and are recorded in table 4. It will be noted that each
city places a value on improvements at its own waterfront and also
on improvements at the park. In addition, the value of improvements,
wherever they occur, depends on whether the water has already
attained a quality of 5 mg/l of dissolved oxygen, which meets the State
standard for water contact use.

TABLE 4.-VALUE OF UNIT IMPROVEMENTS IN WATER QUALITY

[Dollars per year per milligram per literl

Current Participant
water Maality

Place improved (mg/l) Bowville Plympton FWPCA

Bowville waterfront <5 100,000 -100 000
>5 50,000 -50.000

Plympton waterfront …< -< -75, 000 75, 000
> 5-------- 25,000 25,000

Park … <5 33,000 30,000 94,500
>5 17,000 10,000 40,500
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The table also contains estimates of the value of unit improve--
ments from the point of view of the FWPCA. The FWPOA is.
regarded, again, as the custodian of the public interest. Its valuation
of the improvement of water quality at Bowville and Plympton is
simply a reflection of the values placed by the inhabitants of those
cities on the improvement of their own water. Some empirical sup-
port for this imputation can be found in the Federal Government's-
habit of making 50-50 matching grants-in-aid to encourage local im-
provement. The FWPCA's valuation of improvements at the park is
the sum of the valuations of Bowville and Plympton with 50 percent
added to allow for the social value of use of the park by local residents
who do not live in the two cities and by outsiders.

This table of social valuations enables us to insert numerical es-
timates of the benefits of water quality improvement into our model,
to great advantage as will be seen shortly. Such estimates are neces-
sarily rough and tenuous. As it happens the results of our analysis are
not very sensitive to the precise social valuations assigned to the
improvement of water quality at different points. In actual applica-
tion if the results should appear to be sensitive to the estimates of
social valuation of improvements in water quality, of course the
analysis should be reiterated for a range of such estimates so as to
form an appreciation of the seriousness of this source of imprecision.

The refinement that we have made, in short, is to replace the vague
appreciations of the importance of quality improvements which were
contained in our narrative by estimates of the amount that the par-
ticipants would be willing to pay in order to obtain unit improvements
in quality at different places in the region. This increase in the preci-
sion of expression is necessary for the completion of the mathematical
model and also, in fact, for the attainment of rational decisions, al-
though, to be sure, this particular mode of expression is not normally
employed. The habitual weighing of benefits against the cost of obtain-
ing them, which is usual, makes us feel that this mode of expression
is not unduly farfetched.

We can now introduce into the model numerical measures of the
benefits that each participant will derive as a consequence of any
decision. The participant's gross benefit is the total amount he would
be willing to pay for the improvement in the state of the river that
would result from the decision. His net benefit is the gross benefit less
the costs imposed on him by the decision. For example, suppose it is
decided to improve the quality of the water at Bowville (where it is.
already 5 mg/l by 1 mg/l, the quality at the park by 2 mg/l, and,
in order to accomplish this, to raise Bowville's treatment cost by $150,-
000 per year. Then Bowville's gross benefit from this decision is
1 X $50,000 + 2 X $33,000=$116,000, and her net benefit is minur
$34,000. The fact that Bowville's net benefit turned out to be negative,
that she would be forced to pay more than the improved water quality
is worth to her, does not necessarily preclude this plan. There are con-
siderations of responsibility and harmony that escape our crude meas-
ure of benefits. But such a measure does tell something important about
the attitude that a participant is likely to take to a proposal. This is
not one that Bowville could be expected to favor if there were a prac-
ticable alternative.

27-877-69-vol. 1-18
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Now comes the mathematical trick. We are going to add up the net
benefits that a plan confers on all participants to obtain a total net
benefit. Let it be emphasized that this is a meaningless operation, in
spite of the fact that economists and philosophers have been trying
to perform it ever since the days of Jeremy Bentham. You can no
more add up the total amount of net benefits conferred along the
length of the river than you can add up the scores at the Miss America
Pageant to calculate the total amount of beauty displayed. But if
you go through the motions you can obtain useful results. In fact,
you can ascertain the decisions that are Pareto admissible.

An algebraic formulation is necessary here. Let X stand for any de-
cision-remember that X is specified by the four numbers Q and xi.
Let the net benefit that participant i derives from the decision X be
denoted by NBI(X). Finally, introduce some arbitrary weights, de-
noted by wi, to be assigned to the different participants. Then for any
decision X we can compute from the data given above the net benefits
to all participants, the NB' (X), and also the weighted sum of net
benefits, XwsNB' (X). The weights, though arbitrary, are of great
significance. They measure the relative importance that is assigned
to the fates of the various participants in evaluating the aggregate
consequence of the decision.

Now we can set ourselves a purely mathematical problem: With re-
spect to any given set of weights, find the decision X, that (a) satisfies
all the requirements for practicability, and (b) makes the weighted
sum of net benefits, Ew1NBI (X), as large as possible. It is easy to see
that the decision X that is a solution to this problem must be Pareto
admissible. For if it were not there would be some other decision, say
Y, for which NBI (Y) was at least as great as NBI (X) for all par-
ticipants and actually greater for at least one of them. But, then,
XwiNBI(Y) would be greater than YwiNBi(X) in contradiction to
the fact that X solved the problem of making this sum as large as
possible.

So, taking any set of weights, our model and straightforward
mathematics determine a practicable and admissible decision. A dif-
ferent set of weights will determine a different decision, more favor-
able to the participants whose relative weights have been increased.
By trying out a number of different sets of political weights, we can
map out the range of possibilities. We can also see how much the rela-
tive weights have to be changed in order to move the upshot from
one decision to another.

What the "true" weights should be we have no way of knowing. Ul-
timately, that is for the commission in its various deliberations and
negotiations to decide. But we can tell what the range of likely out-
comes is and even how the relative amounts of influence of the dif-
ferent participants are likely to affect the precise outcome.

Let us see how this approach can be applied to the Bow River
Valley.

4. EXPLORATION OF POSSIBLE DECISIONS

The conclusion of the previous section was that we can identify the
practicable and Pareto-admissible decisions by solving the formal
mathematical problem of finding the decisions that maximize the
weighted sum of net benefits, denoted by SwiNBi (X), while satisfying
the constraints and relationships that describe the conditions of politi-
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cal practicability, the teclmological connection between treatment un-
dertaken and quality achieved, the relationship between treatment
levels and costs incurred, and so on. In the present case all the relation-
ships are linear or piecewise linear, so that this mathematical problem
is a linear programing problem, which is very convenient for com-
putational purposes. It may be necessary in other instances to resort to
more complicated mathematical formulations, with consequent in-
crease in the cost of calculation, but such complications would not be
justified for our present illustrative purposes.

The linear programing problem that corresponds to our model is
presented in full in the Appendix. It has been coded for the SDS 940
Time Sharing System.

The model is applied to the problem in two steps, corresponding to
the two decisions to be taken. First we imagine that Q, which deter-
mines the use classification of the river, has been chosen at one of its
three possible levels: Q = 2 mg/l for Class D, Q = 3.5 mg/l for Class C,
or Q=5 mg/l for Class B.17 Then we assume a set of relative weights,
wI, specifying the relative emphasis given to the welfare of each of the
four main participants. The sets of weights used in the computations
are shown in table 5. They range from a set that pays exclusive atten-
tion to the overall national interest as reflected by the FWPCA ( 4 =1,
all others equal zero) to a set that places major emphasis on the profita-
bility of Pierce-Hall (wi =7, all others equal 1). Intermediate weight-
ing schemes, such as wi=3, 3, 1, 3, and wi =3, 1, 3, 3, place varying
degrees of emphasis on the welf ares of the two cities.

TABLE 5.-WEIGHT ALLOCATIONS USED TO EXPLORE POSSIBLE DECISIONS

RELATIVE WEIGHT ASSIGNED TO-

Pierce-Hall (wI) Bswville (w2) Plympton (w:) FWPCA (wJ)

0 B 1
3 1 3 3
3 3 1 3
1 4 4 1
4 1 4 1
4 4 1 1
1 2 6 1
I 1 7 1
1 7 1 1
7 1 1 1

We have calculated the treatment levels and the consequent costs
and net benefits that maximize the weighted sum of net benefits for
each choice of use classification and each set of weights, by solving the
corresponding linear programing problem. Thereby we have traced
out the range of likely decisions and have exhibited the effects of
variations in the use class and in the political influence weights.

In addition we have repeated some of the calculations with a special
constraint that limits the amount of treatment that can be required
of Pierce-Hall. We can therefore see the effect of such special consid-
eration on the decision and on the other participants.

And, finally, we have computed the "least cost" solution correspond-
ing to each of the three use classifications. This was done by solving
for the plans which will meet each of the quality standards (Q=2,

17 Ciass A(Q=7 mg/I or above) was found to be not attainable given the pollution
loads and treatment alternatives which we assumed earlier.
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Q =3.5, and Q =5) at the minimum national resource cost, ignoring-
the influence of any national benefits which may be attached to im-
proved water quality. These solutions serve as a basis for estimating
the increase in economic cost which is incurred when the benefit evalua-
tions estimated in table 4 are taken into account.

It turned out that in spite of all our variation of weights and condi-
tions only 12 different decisions were ever recommended by the anal-
ysis. They are described in table 6 in terms of the quality standard
attained and the treatment levels, wi, assigned to each of the polluters,.

TABLE 6.-DECISIONS RECOMMENDED BY THE ANALYSIS

Treatment level in terms of percentage
carbonaceous BOD removal

Decision
No. Use clasification Cannery Bowville Plympton

I D- 95 58 75
2 C- 95 75 68
3 C- 95 80 67
4 B- 95 90 60
5 B- 95 90 60.
6 B- 94 90 61
7 C- 80 90 67

D- 90 65 76
9 C- 90 82. 70

10 C- 90 86 67
11 C- 90 90' 64
12 B- 90 92 60.

The effect of some of the decisions on the quality of the river is shown
in figure 4, which should be contrasted with the portrayal of exist-
ing conditions in figure 2. Note that if decision 5 is taken, the qual-
ity level is maintained above 5 mg/l at all quality control points
except that at the State line. On the other hand, decision 7, which is
favorable to the cannery but less attractive to both Bowville and
Plympton, yields a lower quality level along almost the entire reach
of the river.

In part, our finding that only a small number of distinct decisions
is worth considering is a consequence of the usual behavior of linear
programing models.ls Such models do not make very fine distinc-
tions and tend to discover a limited set of alternatives each of which
is recommended for an appreciable range of circumstances. It is easy
to see why this is so. Suppose that on some trial decision the cannery
is required to construct the low-efficiency secondary plant shown in
table 1. This is the same design that lies at the breakpoint A on
the segmented cost curve of figure 3. Furthermore, suppose that the
benefits of removing a small amount more of the carbonaceous BODE
at Bowville are greater than the costs of doing so. Then, since the costs
of removing each additional one percent of waste from the effluent do
not vary over the range from 80 to 90 percent removal, and since the
benefits of such treatment change only occasionally (where the quality
at some point in the river reaches 5 mg/I) the model will recommend
that the removal level be raised considerably perhaps all the way to
90 percent (point B in figure 3), or above. The model will not con-
sider small, delicate changes in the decision but will jump abruptly
from one point where incremental benefits or costs change to another
such point.

Is For an instructive discussion of the technical peculiarities of linear models see Baumol
and Bushnell [la].
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FIGURE 4.-Water quality In the Bow River, under alternative decisions, summer
drought conditions.

In some circumstances this characteristic of linear programing
models leads to unrealistic and even ridiculous results. But in other
circumstances, and this model is a case in point, it is realistic for the
model not to incorporate a finer degree of discrimination than the
institutional system that it analyzes is likely to display. In actuality
a commission or other political decision process is likely to focus atten-
tion on a few sensible possible decisions, corresponding to actions at
which costs or benefits change markedly, and to make its selection
from those. In this respect a linear programing model reflects insti-
tutional behavior.

The conditions that lead to each of the possible decisions can be
found in tables 7 and 8. The tables are read by locating the column
associated with a particular assignment of influence weights, and then
reading down the column to find the desired use classification. The row
in which the desired use classification is found contains the number of
the decision called for under those conditions and also the net benefits
to each of the participants which result from that decision and the
net costs to the two cities and the FWPCA.



TABLE 7.-DECISIONS CORRESPONDING TO SPECIFIED QUALITY STANDARDS AND WEIGHT ALLOCATIONS (NO RESTRICTION ON CANNERY TREATMENT COST)

IDollar amounts in thousands per year]

Net cost Net benefits Weight allocation I

1,7,1, 1
4, 4,1, 1 1,4,4,1 1, 1,7,1

Decision Cannery Bowvi!le Plympton FWPCA Bowville Plympton FWPCA 3,3,1, 3 0, 0,0,1 3,1, 3, 3 1,2,6,1 4,1,4,1 7,1,1,1

I- - $95 $271 $367 $1,009 0 0 0 D 0.
2- 95 , 445 315 1,172 -$125 $172 $54 C
3- 95 495 300 1,219 -161 221 68-- D(3.92)

0 (3.92) - - - - - - - - - - - - - - - - - - - - - - - -
4- 95 651 249 1,359 -281 324 50 B- B- D (5.0)

C (5 .0) -----------------------------------

5 95 659 247 1,366 -288 328 46 -D (5.05)
C (5.05) .-- - - -- - - - -
B (5.05)----

6- 90 659 250 1,362 -290 324 47 -.- (5.0)- B
C (5.0).

7- 8 654 304 1,291 -336 218 -17-0 3.95)
C (3.95)

I Figures in parentheses are djssolved oxygen levels gt the park, where they exceed the minimum required by the standard.
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The net benefits to the cannery are simply the negative of its net cost
since its gross benefits from stream improvement are taken to be nil.
The net cost figures are the costs as sensed by the individual par-
ticipants; that is, allowing for the effects of taxes in the case of the
cannery and of grants-in-aid in the case of the two cities. Table 7
shows the decisions when there is no limit on the level of treatment
to be required of the cannery. Table 8 shows data for the cases in
which the commission was assumed unable to require the cannery to
employ tertiary treatment.

It will be noted in these tables that the net benefits to Bowville
are invariably negative. This result should not be misinterpreted; in
particular it does not mean that Bowville will inevitably be worse off as
a result of the commission's activities than it would be if the river were
left in its current mediocre state. Many of the advantages of the gen-
erally improved environment, in which Bowville's residents will share,
escape our crude methods of benefit measurement which are limited,
really, to expressing the relative importance to Bowville of improve-
ment to different portions of the river. *We have no method of esti-
mating the overall worth to Bowville or anyone else of cleaning up
the 100 miles or so of river. In the circumstances all we can measure
is the relative worth of different plans, all of which bring the river
up to aesthetically satisfying standards (at least Class D).

TABLE 8.-DECISIONS CORRESPONDING TO SPECIFIED QUALITY STANDARDS AND WEIGHT ALLOCATIONS.
(CANNERY TREATMENT LIMITED TO HIGH EFFICIENCY SECONDARY)

[Dollar amounts in thousands per yearl

Net cost Net benefits Weight allocation '

1,1,7,1
1,7,1,1 1,2,6,1

Deci- Can- Bow- Plymp- Bow- Plymp- 4,4,1,1 1,4,4,1 4, 1, 4,1
sion nery vile ton FWPCA Vile ton FWPCA 3,3,1,3 0,0,0,1 3,1,3,3 7,1,1, 1

8-- $35 $345 $380 $1,025 -$79 -$2f -$29 D
9 - 35 526 325 1,194 -211 156 21 C
10 35 594 304 1,255 -264 219 30-- D(397)

C (3.97) -- ---
11 . 35 659 283 1,314 -314 262 23 --- D(4.42)

C (4.42)
7 8 654 304 1,291 -336 218 -17 ----- D (3.95),

C (3.95)
12 35 1,230 246 2,027 -867 329 -623 B B B B

I Figures in parentheses are dissolved oxygen levels at the park, where they exceed the minimum required by the
standard.

In expressing our results we are therefore compelled to measure
net benefits from some arbitrary base of comparison. For this pur-
pose we have chosen the plan that attains Class D standards through-
out the valley at the lowest possible economic cost. Therefore, a nega-
tive net benefit to Bowville means only that Bow-i]le is worse off under
the plan that gave rise to it than it would be under the "least cost" plan
for achieving Class D standards. Bowville, as an upstream user with
high quality water to begin with, is always the loser when this mini-
mum level of improvement is exceeded.

To illustrate the interpretation of the tables, suppose that the qual-
ity standard is set at 2 mg/l (Class D) and that Bowville's interests:
are favored by employing one of the weighting schemes (3, 3, 1, 3),.
(4, 4, 1, 1), or (1, 7, 1, 1). Then table 7 shows that decision 1 is ap-
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propriate. Notice that this decision corresponds not only to these three
different weighting schemes but also to the least economic cost plan.
Therefore all net costs and net benefits are recorded as zero.

If, for the same quality standard, the FWPCA's viewpoint were to
rule (weighting scheme 0, 0, 0, 1), decision 3 would be called for. The
decision would be the same if Class C usage were adopted because it
provides a water quality that exceeds Class C's minimum (for exam-
ple, 3.92 mg/l of dissolved oxygen at the park) even though such high
quality was not imposed in advance. The voluntarily high quality is
a consequence of the high valuation imputed to the FWPCA for im-
provements in water quality at the park. On the other hand, if Plymp-
ton's interests are favored, as with weights (3, 1, 3, 3), even if the
standard is set at 2mg/l a quality of 5 at the park is attained, for much
the same reason.

5. C(ONCLUSIONS

At the very outset we raised the issue of whether a complicated
problem of governmental decision in which the interests of influential
groups were in conflict could be expressed as a formal model and
could be analyzed fruitfully in those terms. We claimed that formal,
objective analysis is possible, and that it can make three significant
contributions to understanding the problem. First it can provide a
framework for organizing the political, social, economic, and technical
considerations involved in the problem and can use these data, coher-
ently organized, to predict a range of outcomes within which the ulti-
mate decision would be likely to fall. We did not claim that formal
analysis could predict a unique outcome of the governmental process
but, and this was our second major claim, we asserted that the analysis
would reveal the forces and considerations that tend to move the de-
cision toward one portion or another of the range of likely outcomes.
Our third claim was that formal analysis can facilitate the comparison
of alternative decisions by indicating vividly who gains and who
loses, and by how much, in moving from one of them to another.

Now we can assess those claims in the light of the test just per-
formed. Admittedly the test was conducted in a world that we our-
selves have made. But this especially constructed world does contain
many of the essential ingredients and perplexities of the real world.
Therefore it seems reasonable to feel that our experiment has some
value in indicating the characteristics and usefulness of the type of
analysis here advocated.

5.1 Appraisal of the Test
The most significant and obvious result of the test is that it was

carried through successfully. There is a widespread tradition to the
effect that human, moral, and political affairs are too subtle to be
subjugated to the discipline of numbers.'9 On a more pragmatic level
it might be feared that political and psychological data are too elu-
sive to be quantified, and indeed we were not able to find an observ-
able measure of political influence and had some difficulty in quanti-
fying the preferences of the participants in our test case. Nevertheless

1D Rousseau provides a typical example. At the end of a passage in which he Indulged in
some quantitative modes of expresslon, he hastened to retract with. "If, to save words, I
borrow for a moment the terms of geometry. I am nonetheless aware that moral quan-
tities do not allow of geometrical accuracy." ['10, p. 52].
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we were able to begin with a governmental problem in all its vague-
ness and ambiguity, and to refine and reorganize the highly diverse
data, ranging from the velocity and other hydrologic characteristics
of the river to the objectives and preferences of the riparian residents,
so that they could be incorporated in a tractable analytic model. The
model itself rests on two guiding principles. The first is that no de-
cision is acceptable if there exists an alternative that is more attractive
to one of the interested persons or groups and no less attractive to any
of the others. This is the principle of Pareto admissibility. The sec-
ond is that the Pareto-admissible decision which will be taken in any
particular case depends on the relative political influence accorded to
the interested individuals and groups. The model operates by assuming
a specific set of relative influence weights and determining the corre-
sponding Pareto-admissible decision. By varying the assumed influ-
ence weights over a wide range, the spectrum of Pareto-admissible
decisions can be determined, and was determined.

It turned out that there were surprisingly few choices in the range
of likely outcomes, even with a wide variety of assumptions about the
relative political influence of the different groups concerned. Without
performing the analysis we should not have been able to foresee that
the range of Pareto-admissible decisions would be so restricted. The
calculation of the range of likely outcomes substantiated our first
claim.

Our second claim held that the analysis would reveal the political
circumstances that favor adoption of one or another of the admissible
decisions. Tables 7 and 8 confirm this contention. Notice that the
columns are ordered so that the predominance of political influence
moves from upstream (the cannery and Bowville) to downstream
(Plympton) as you move from left to right. Notice also that as you
move aeross the table from left to right the decision that is predicted
moves down the list of alternatives, from decisions most favorable to
Bowville to those that favor Plympton. This is no profound discovery;
it is only commonsense, or perhaps tautology, that as the political
influence of any participant grows he will be able to wangle decisions
more to his liking at the expense of. the others. But the analysis has
quantified 'and sharpened this vague and obvious perception, and has
shown concretely how the response to a change in influence is likely
to be implemented and how it will effect the welfares of the individual
participants.

In this regard, in fact, the analysis went a bit beyond our expecta-
tions. It showed that some decisions that are admissible according
to the formal definition of the concept require such extreme and im-
plausible distributions of political influence that they can hardly be
expected to arise. For example, decision No. 7 was taken only when
the cannery was assigned seven times as much political weight as
any of the other participants. It does not seem reasonable socially
or sustainable politically for a special interest group to have such a
predominant influence on a political decision. Therefore a clear im-
plication of the analysis is that decision No. 7 will not be taken.

Our third claim was that analysis using a formal model would fa-
cilitate comparison of the social and economic consequences of dif-
ferent possible decisions. A comparison of decisions Nos. 4 and 12 pro-
vides an apt illustration. Decision No. 12 is taken only when there
is an upper limit to the level of treatment that can be required of
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the cannery and when quality standard B is to be attained. Decision
No. 4 achieves that same quality level, and a shift from decision No. 12
to decision No. 4 would save Bowville almost $10 for every dollar that
it cost the cannery while increasing costs to Plympton only slightly.
It is clearly very costly to the other participants to impose an upper
limit on the canner's treatment costs.

Further study of the tables will disclose other illuminating trade-
offs among different policies that achieve the same water quality
-standard.

In addition to confirming our claims, the analysis calls our atten-
tion to the value of some social devices that we assumed to be for-
bidden to the Bow Valley Water Pollution Control Commission. The
most important of these is the authority to tax and to offer grants-in-

'aid. If these expedients were available, the wasteful decision No.
12 would never be attractive: the commission could then tax Bow-
ville and use the proceeds to reduce the financial burden on the can-
,nery. In this way the technically efficient decision No. 4 could be im-
plemented without imposing undue financial hardship. to everybody's
benefit. The value of such authority, though it might have been sus-
pected, could not have been established without invoking a model that
brings out the economic consequences of the technical peculiarities
of the river that make the cannery the strategic site for treating waste.

This finding illustrates that our concept of Pareto admissibility is
relative. It depends heavily on the range of decisions that are assumed
to be technically and legally practicable. Change those assumptions,
and the Pareto-admissible set changes correspondingly. Thus the model
can be used to estimate the value of changing either the technical
possibilities available (by research) or the legal possibilities permissi-
ble (by legislation), by comparing the Pareto-admissible sets that
,correspond to alternative assumptions. Among the legal possibilities
that merit consideration are the power to tax and make grants, the
authority to impose effluent charges, and the authority to operate
regional treatment facilities. All of these are issues now being debated
earnestly in the several water pollution control commissions that are
currently operative.
5.2 Applicability of the Model

Like any model, this one depends on numerous assumptions and
can be applied only to circumstances that correspond fairly well to
the assumptions. The fundamental assumption in this model is that
a water pollution control commission, like any other government
agency, is responsive to the wishes of its constituency. This seems
highly reasonable. By being responsive an agency reduces its ex-
posure to complaints, litigation and animosity, builds its reputation
for efficiency and fairmindedness, accumulates political support and
influence, and fosters cooperative attitudes among the people with
whom it must deal. In short, it gains the consent of the governed,
which is an essential prerequisite of effective government. In keeping
with this assumption we have portrayed the Bow Valley Water Pol-
lution Control Commission as consulting continually with its con-
stituents and as endeavoring to formulate a plan that will be as
agreeable to them, individually, as possible. Any government agency
~or commission that acts according to this simple principle will arrive



261

at one or another of the decisions that we have called Pareto
admissible.

The kind of analysis that follows from this assumption stands
in contrast to the approach used in much of the literature, which
rests on the postulate that Government agencies endeavor to achieve
some overarching goals which typically are called the general welfare
or the national interest. Such an agency, if such there be, would be
unresponsive to the sectional or special interests of its constituents.
There is much empirical evidence that agencies in fact behave pre-
dominantly as we have assumed. See, for example, the work of
Matthew Holden [5].

Furthermore, the institutional arrangements that are employed by
water pollution control agencies in order to be responsive to their
constituents are frequently similar to those used by the Bow Valley
Water Pollution Control Commission. This is no coincidence. We
have modeled our commission in the image of some established pol-
lution control commissions. The Delaware River Basin Commission
(DRBC) is made up of the Governors of the four States through
which the Delaware flows, plus a representative of the Federal Gov-
ernment, just as the Bow Valley Water Pollution Control Commis-
sion is made up of representatives from the municipalities and in-
dustries located along the river. The Ohio River Valley Water San-
itation Commission (ORSANCO) has a similar constitution. It is
comprised of representatives from all the States through which that
river flows along with a representative of the Federal Government.

The formal composition of the commission is not essential, however.
What is essential is an anxious concern for the interests and responses
of the people who are affected by the commission's decisions. Direct
representation is one expedient for assuring this concern. A more
fundamental expedient is the maintenance of intimate contact with
the constituency by both informal consultations and formal confer-
ences and public hearings before any important decision is made.
Both the DRBC and the ORSANCO follow such procedures, as does
the Bow Valley Water Pollution Control Commission. Indeed, the
Federal legislation that provides the charter for all the newer commis-
sions requires elaborate consultations. The requirement to conduct
public hearings at which all affected "interstate agencies, States, mu-
nicipalities and industries involved" can present their cases is stressed
repeatedly in the Federal laws. Operating practice, so far as we have
been able to discern it, sincerely implements these requirements. In
these respects the Bow Valley Water Pollution Control Commission
appears to be a fair replica of the pollution control agencies now
extant or envisaged.

A subsidiary assumption that we made was that the constituency
of the Bow Valley Water Pollution Control Commission consists
entirely of local residents except for a generalized public interest
represented by the FWPCA. This characteristic is bv no means uni-
versal, even in the field of water pollution control. In that area
Federal legislation contemplates at least three different kinds of agency
for the detailed administration of water pollution control. The Fed-
eral Water Pollution Control Act authorizes the establishment of
interstate compacts for the control of pollution in rivers and estuaries
that flow through several states. ORSANCO and the DRBC are
leading examples of such compacts. The Water Quality Act of 196.5
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gave primary responsibility for the regulation of interstate waters
to "State water pollution control agencies" which are simply depart-
ments of the State governments, either State health departments or
other appropriate State agencies. The Clean Water Restoration Act
of 1966 encouraged the establishment of basin planning agencies
with jurisdictions similar to that of the Bow Valley Water Pollution
Control Commission. These three different types of agencies have
therefore different constituencies, and the question arises as to how
far their behavior will resemble the behavior that we have hypothe-
sized for the Bow Valley Water Pollution Control Commission.

The local basin planning agencies are required by legislat ion to have
"representation of appropriate State, interstate, local or (when appro-
priate) international interests in the basin." The Bow Valley Water
Pollution Control Commission, accordingly, has been concocted to
conform to the requirements of Federal law. Real basin planning
agencies may be expected to behave much as the Bow Valley Water
Pollution Control Commission did.

The State water pollution control agencies, which are entrusted with
the establishment and enforcement of water quality criteria, add a new
dimension to the problem. They are concerned with the interests of
their entire States and not merely with those of industries and muni-
cipalities in the affected valley. They must take into account the effect
of regulations in one river valley on the welfare and interest of resi-
dents elsewhere in the State. For example, if they favor industries lo-
cated in one valley by permitting comparatively low levels of treat-
ment there, they will be sure to hear about it from the representatives
of competing localities. Furthermore, they may wish to have a variety
of water qualities in the State, permitting heavy industrial use of some
rivers while reserving others for recreational and esthetic purposes.
Thus a State agency confronting the problem of the Bow River Valley
might have a wider range of considerations in mind than we have in-
corporated in our model.

This would complicate the problem but would not alter it fundamen-
tally. A State agency, like a basin planning agency, has a constituency
to which it is responsive. The difference is that even when it deals with
the regulation of a single river basin, it may be affecting the interest
of constituents who are not local residents. A model of such a State
agency considering regulations for a particular river would therefore
have to include participants from outside the local basin, and to that
extent would be more complicated than the model that we have pre-
sented. In fact, it would be a great deal more complicated because the
interests of participants who do not reside or operate in the basin are
likely to be much harder to quantify than the interests of local
residents.

When a State water pollution control agency is making decisions
about a particular river basin, it confronts two different kinds of issue,
which we may call local and statewide. The local issues are those that
affect only the residents of the basin concerned; the statewide issues
are those that affect also the interests of residents of the State who do
not live in that particular river basin. An example of a statewide issue
would be the determination of the water use classification of a river or
a reach of a river. An example of a local issue is the allocation of the
total permissible discharge of pollutants among the towns and other
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polluters located in the basin. The model that we have presented repre-
sents adequately the pressures that even a State agency would feel in
conjunction with a local issue, for the only interests that would be felt
are those of the immediately affected firms and municipalities. But the
considerations that would be involved in reaching a decision about a
statewide issue not only involve more participants but are of a more
subtle sort and perhaps more difficult to quantify. For this reason the
application of the model to State agencies remains a subject for further
investigation.

A commission created by interstate compact is structurally interme-
diate between a very large local basin agency and a State pollution
control agency. It resembles a large local authority in that its jurisdic-
tion is confined to a single river or estuary and its tributaries. It is like a
statewide agency in that the commissioners who determine its policy
represent many constituents who do not reside in the basin that is con-
trolled and do not directly use its water. In practice the commissioners
(apart from the Federal representataive) on both ORSANCO and the
DRBC, the two leading examples, seem to have been preoccupied with
predominantly local pressures and concerns, and to have behaved much
like the Bow Valley Water Pollution Control Commission writ large.
The analytic apparatus here proposed seems to be highly applicable
to the major decisions that they have taken.

Some specialized assumptions were made purely to keep the illus-
trative computations simple and tractable. The most important of these
was the narrow range of discretion permitted the Bow Valley Water
Pollution Control Commission. Many actual commissions have a
scarcely wider range of authority but, as we noted above, additional
powers and privileges can permit superior decisions (in the Pareto-
admissible sense) and some authorities have them. Additional policy
instruments can be incorporated into the model at the cost of some
increase in complexity.

In the interest of simplicity, also, we vastly simplified the hydrologic
and technological aspects of the problem. In particular we p aid no
attention to the unpredictability and variability of stream fows, or
to any of the other aspects of uncertainty that are a vexatious part
of all real decision problems. There are decision models, of course, that
incorporate these complications and they are invariably far more elab-
orate than ours. To introduce uncertainly in its manifold aspects we
should have to modify our model along well-established lines. To have
done so in the present model would have been to obscure its main intent,
which was to test the feasibility of comprehending both political and
technical considerations in a model of a governmental decision pro-
cess. For practical application, of course, the model would have to be
extended so as to allow for uncertainty.

We also evaded dynamical considerations by assuming that neither
the towns nor the cannery were expected to grow, and that no new
industries were likely to be established along the river. The possibility
of growth presents serious analytic difficulties of its own. Any satisfac-
tory method for dealing with them could most likely be built into our
model, but we have not allowed our attention to be distracted by this
separate, very important, and very difficult analytic problem.

Finally we must admit to having ignored two important features
of the political decision process. One is the influence of log-rolling,
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pressure politics, and side payments of all sorts. There are pressures,
threats, and inducements that Bowville can use to persuade the
cannery to acquiesce in a decision that would otherwise be unaccept-
able, and vice versa. Even Bowville and Plympton, though their
interests in the treatment of the river are almost diametrically op-
posed, can bargain a bit out in the corridor: if Plympton will moderate
her demands for waste treatment, Bowville will be more agreeable
in sharing the burden of maintaining the county roads. Such bar-
gaining is an essential part of practical politics. It can shift the out-
come of the decision process from one Pareto-admissible decision to
another. Thus it can influence where in the range of likely outcomes
the ultimate decision will come to fall. It reinforces the finding that
our prediction is a range rather than a point. But such side bargaining
does not upset our prediction.

Our other simplification is, in principle, more fundamental. We
assumed that each of the participants had a firm and immutable eval-
uation of the consequences of every decision for his own welfare. This
assumption was contained in our estimation of the values attached by
the participants to increments in water quality at different points in
the river, and in our treatment of those evaluations as unchanged
throughout the decision process. In fact, a significant feature of any
group decision process is the attempt by each participant to persuade
the others to alter their psychological evaluations so that they are
more in line with his. The representatives of Plympton and the Izaak
Walton League will emphasize the benefits to everyone of high quality
water throughout the river and, in fact, will urge it as a moral im-
perative. The representatives of the cannery will point out that the
prosperity of the entire basin depends on the economical use of the
waste absorption potential of the river. To the extent that this rhetoric
is not in vain it will succeed in causing some of the participants to
change their subjective valuations of the importance of improvements
in water quality. It will make our table 2 invalid.

How serious is this difficulty? This is a significant and open ques-
tion, fundamental to the understanding of the political process. Pe-
rusal of the histories of ORSANCO and the DRBC suggests, how-
ever, that when specific decisions are being debated most of the rhet-
oric is ineffectual, that people want at the end much what they wanted
at the beginning, and that the operative aspect of the bargaining proc-
ess is a reconciliation of the pressures that the different interest
groups have been able to mobilize.20

5.3 Comparison with Current Practice
The prevalent method for analyzing public policy decisions of the

sort dealt with here is benefit-cost analysis. Superficially, benefit-cost
analysis applies to the government sector the calculus of profit and
loss that is used in business decisions. Its popularity is at least partly
a response to the businesslike ethic that prevails in our culture. But
its contrast with the approach here advocated is, in fact, more pro-
found than the question of whether the Government should follow
businesslike practices. It is really a reflection of the most ancient
cleavage in the tradition of political philosophy.

9 For an instructive account of the issues faced by ORSANCO and their resolution see-
Cleary [2].
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One great school of political philosophy views a government as
the leader of its people, responsible for defining the goals of its citizens
and formulating their social standards, preferably under the wise
guidance of a philosopher-king or benevolent despot. The other great
school sees the government as the corporate embodiment of its people,
serving their communal interests and carrying out their wishes, prefer-
ably as expressed in direct (nowadays, participatory) democracy.

Traditionally these two views have been advanced as norms, as
expressions of what governments ought to be. But they deserve also
to be taken seriously as expressions of how governments actually be-
have. Examples of both governmental leadership and responsiveness
are easy to find. ORSANCO, which provides the best documented
experience in the water pollution area thanks to Cleary, was estab-
lished in response to public demand (that is, the demand of a few
leading private citizens who mobilized widespread support) and went
on to exercise a good deal of leadership and initiative of its own. It
did so, however, less by pursuing its own goals irregardless than by
undertaking a series of educational activities that increased its con-
stituents' awareness of the importance of abating the pollution in the
Ohio.We cannot pursue here the rather ill-defined issue of leadership
versus responsiveness. In practice, Government agencies appear to
mix the two in varying proportions, with responsiveness preponderat-
ing except for transitory episodes, usually at the highest levels of
government.2 "

Benefit-cost analysis is, however, an expression of the leadership
role of government. A benefit-cost formula is a tool for evaluating the

desirabflity of different undertakings by the Government's standards.
This has long been recognized, though not so frequently articulated.

For example, one of the chronic condundrums in benefit-cost analvsis
is the choice of the rate of discount to be used in evaluating deferring

benefits and costs. This rate, selected by agency officials or expert con-
sultants, represents the official evaluation of the relative importance
of consequences that emerge at different dates. Similarly the Flood
Control Act of 1936 instructs agencies to compute benefit-cost ratios
by adding up the benefits and costs of a project "to whomsoever they
may accrue.' The intent is to maintain neutrality, but the effect is to
impose a judgment about the relative social importance of effects upon
upstream users and downstream users, rich and poor, farmers and
urbanites, and so on. All governmental undertakings redistribute
income in some manner, as we have seen in the case of the Bow Valley. 22

Any evaluative formula must incorporate some appraisal of redistrib-
utive consequences, either implicitly or explicitly. A third example of
the governmental evaluations built into benefit-cost analyses is pro-
vided by the problem of aggregating benefits, and costs, of different
kinds. When the beneficial resuMts are priced on economic markets, as
is the case with irrigation water and hydroelectric power, the market
prices are used. Otherwise prices representing social evaluations have
to be found. Outdoor recreation benefits, for example, are frequently

2 Truman [11] p esents a full-dress analysis of governmental responsiveness.
x This problem I I discussed more completely by Marglin [9, pp. 67 ff.]. Marglln recom-

mends that different values be assigned to different consequences, dependent on thebeneficiary. For a full treatment of the theoretical significance of Income redistribution seeLittle [7]. See also the papers by Weisbrod, Bonnen, and Freeman, in this volume.
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valued at $1.50 per user day but some authorities insist that use by
comparatively deprived urban dwellers should be assigned higher
Urmerit" values.2 3 Clearly some values have to be used, and any values
represent the judgment of the agency that adopts them.

Finally, some consequences of Government undertakings, which are
deemed excessively difficult to evaluate, are simply omitted from ben-
efit-cost calculations. This, too, represents an implicit governmental
judgment, and one that has drawn much criticism. 2 4 In sum, there is
no way out of it: a benefit-cost formula incorporates many judgments,
implicit and explicit, of the relative importance of the numerous di-
verse consequences of the undertakings being evaluated. These judg-
ments must be those of the agency doing the evaluation or its superiors
in the governmental hierarchy.

In fundamental contrast to the benefit-cost approach, the analysis
used here invokes no other evaluations than those of the people af-
fected. It is explicitly noncommital with respect to the relative im-
portance or influence of the different participants; that is why it does
not lead to an unambiguous prediction. It assembles the data from
which those people and the agency concerned derive their decisions,
but it does not presume that anyone has a formula for global social
evaluation. Therefore it does not purport to recommend what should
be done, but only to describe how actors in a political process interact
to produce a decision.

This analysis cannot be regarded as an alternative, even in prin-
ciple, to the decisionmaking methods actually used. But it can be of
assistance in understanding and even facilitating those methods. Its
advantage lies in its ability quickly and cheaply to sketch out the
range of alternative decisions that is worth considering. In our test
case, with the data and a moderately fast computer at hand, between
2 and 3 minutes were required to determine the corresponding admis-
sible decision. By varying the assumed data artfully, the main outlines
of the entire range of admissible decisions were mapped out with about
60 repetitions of this quick computation.

Of course, the computations that would be required in a practical
instance are of an entirely different order of magnitude from those
encountered in this simple test. Contemplate any actual river basin.
It would contain a half-dozen or more cities and towns, several dozen
factories or other points of waste discharge, a main stream, and a num-
ber of tributaries with complicated hydrology. The alternative tech-
nologies of waste treatment, of manufacturing process variation, and
of waste water recirculation would be rich and varied. Water quality
standards would take account of numerous characteristics of the water
instead of only one. The simple waste transport and decay equations
that we have used would be regarded as inadequate approximations.
When all these complications are taken into account, the calculations
would not only be much larger than those that we have encountered
but would be beyond the capacity of any computer now extant or
envisaged.

2 Mack and Myers [7] is a careful analysis of the problem of evaluating recreational
benefits from a social point of view. There is much additional literature, some cited by
them.

2 These criticisms are reviewed in Dorfman [3] and elsewhere in the volume in which
it appears. See also the paper by Margolis in this volume, and the paper by Knetsch in
vol. 3 of this collection.
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These complexities, however, do not render mathematical analysis
inapplicable. They do necessitate a good deal of simplification of the
full richness of reality. Simplifying assumptions would have to be
made about waste treatment technology, though probably not as severe
as the simplifications that we have indulged in. A water quality in-
dex of one or two dimensions would have to be introduced in place
of the multidimensional specifications set forth in water quality stand-
ards documents. The hydrology would have to be simplified. The
number of points of pollution would have to be reduced by consolidat-
ing groups of nearby installations into a single synthetic polluter. All
these and other simplifications would have to be carried to the point
where the calculation became manageable.

The result would be an inevitable loss in accuracy. But this neces-
sity does not invalidate the method, for the relevant standard of ac-
curacy is not some unattainable ideal but the level of accuracy that is
attainable by alternative procedures. The truth is that the economic-
hydrologic-biologic-political ecology of a live river basin in the full
majesty of its intricacy far transcends the capacity of any method of
analysis or decisionmaking available to man. All methods of decision-
making require severe simplifications, as perusal of the dockets of any
water control authority will establish. And, there is reason to believe,
the simplifications required for mathematical analysis are less dis-
abling than the simplifications that are conventional in more informal
procedures. Only hard experience can determine how practical and
helpful mathematical analyses will be in actual instances, but the fact
that they must invoke some serious simplifications is not ipso facto
decisive.
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TECHNICAL APPENDIX

In the text of this paper, we presented a model of political decisions
and its application to the Bow River example. Insofar as possible,
matters of technical detail were avoided. There are, however, two
technical aspects of the model that warrant discussion. One is the
link between abatement action taken by a particular polluter and the
quality response in the river. We shall review briefly the processes
involved in organic pollution of flowing waters, and the mathematical
expression of these processes which we used to calculate the transfer
coefficients, di;. The other aspect is the linear programing formu-
lation that we used to calculate Pareto-admissible solutions to the river
quality management problem.
A-1. The Streeter-Phelps Model of DO Concentration

In a stream or estuary in its natural state, unaffected by organic
wastes, the amount of oxygen dissolved in the water will be near
saturation. The saturation value varies with temperature, but under
summer conditions a typical stream might contain around 8.5 mg/l
of dissolved oxygen (DO). When organic wastes are introduced, a
process of biochemical decomposition takes place which utilizes the
oxygen in the water and reduces the concentration of dissolved oxygen.
The higher the rate of waste discharge, the greater the impact. In
our example, we use DO as the indicator of instream water quality.
By the same token, we measure the quantity of waste discharged by
each polluter in terms of the quantity of oxygen which will be used
up in the process of decomposition; that is, in pounds of biochemical
oxygen demand or BOD.'

Of course, whenever the oxygen concentration in the stream is be-
low saturation, a process of "re-oxygenation" or "re-aeration" takes
place whereby additional oxygen is absorbed into the water from the
atmosphere. The interaction between biochemical degradation and
re-aeration determines how far dissolved oxygen falls below the satu-
ration value.2 So long as the oxygen level in the water stays above
zero, aerobic decomposition continues. If the oxygen level falls to zero,
anaerobic decomposition takes over.

IA full discussion of these concepts can be found in Fair, Geyer, and Okun [4, chapter
33].

2 The oxygen released by, plant life during photosynthesis Is Ignored In this simplifiedtreatment.
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Aerobic decomposition is normally thought of as taking place in
two stages. In the first stage, carbonaceous matter is oxidized. In the
second stage, which begins only after the first stage process is well
underway, nitrogenous material is oxidized as well. The impact of a
particular effluent on water quality, therefore, depends not only on
the total BOD discharged but on the composition of the waste, and
the discharges of the three participants in the Bow River example
were stated in terms of a mix of carbonaceous and nitrogenous BOD.

Looking first at carbonaceous BOD only, it is possible to represent
the impact of a waste source on stream dissolved oxygen by means
of a simple linear differential equation. In order to show this, let q
be the dissolved oxygen level and q1 the saturation value, and let y
be the DO deficit; that is, y=qs-q.If L is the rate of BOD discharge
and the receiving stream has a flow rate of F, then L/F is the BOD
concentration in the receiving stream at the point of waste discharge.
Consider a specific volume of water containing an initial BOD con-
centration of LIF, flowing down the river. The waste load will de-
compose gradually. The concentration remaining t minutes after the
injection of the load will be denoted by Lt/F. The rate at which this
decomposition takes place at any instant is proportional to the BOD
load remaining, lt; that is,

dtI F /F) - K (A-1)

where K1 is an empirically determined constant, the value of which is a
function of the water temperature and the particular characteristics
of the waste. In integrated form,

L L eK, (A-2)
F F

i.e., the waste concentration in the stream decays exponentially over
time. By definition, every gram of BOD decomposed absorbs one gram
of dissolved oxygen. Therefore, the dissolved oxygen concentration is
constantly reduced by decomposition at the same rate that the BOD
concentration is falling, or

[dq = K E_ _-yeKII (A-3)
[2fldeox

At the same time the oxygen concentration is being replenished by
aeration. This process goes on at a rate proportional to the current
dissolved oxygen deficit, so that

dleo (A-4)

Adding the effects of these concurrent processes together,

dq rdql +dql
d t Ld tjdcZ+dt es



270

we obtain the differential equation for dissolved oxygen concentration:

dq=t_ K e-Kt+K2(qS-q). (A-5)

The integral of this equation is

gqff- LKI ) -Klt- e-K2')-YO e-2t. (A-6)q~'F(K2-K 1 ) (el l)Yoe2. ( )

In words, equation (A-6) says that the quality (q) at any point in
time after the introduction of a load L is the saturation value (qa)
less the combined influence of deoxygenation and re-oxygenation
attributable to the load L and, finally, less the residual influence of
any initial DO deficit (yo). If the stream is flowing with a velocity V,
then the quality response q occurs at a distance m=Vt downstream
from the point where L is entering, and equation (A-6) may be
stated in spatial terms as

gqJ- _LS (e - Ve -- V _Yoe - V (A-7)

For purposes of our model, we are concerned with the impact of
polluter i located at point m j on the river on some quality control poin t
j located a distance (mj-mi) downstream. As can be seen in equation
(A-7), if polluter i reduces his load, Li, by one unit, the DO concen-
tration at mj will increase by

d q K (-gl~ni-v _e (A-8)

Equations (A-7) and (A-8) express the system response to a single
source of carbonaceous BOD. As noted above, municipal and industrial
effluents contain nitrogenous as well as carbonaceous matter, but the
nitrification process begins only after some time lag. By virtue of the
fact that the impacts of different waste sources on stream dissolved
oxygen are additive, the effect of the nitrogenous component of the
waste can be approximated by imagining it to be inserted by a separate
dummy waste source some distance downstream. Carbonaceous and
nitrogenous decomposition proceed according to different constants
K1, but the dissolved oxygen response to the removal of one unit of
nitrogenous BOD is governed by equation (A-8). We shall denote the
transfer coefficients for carbonaceous and nitrogenous BOD removed
as dj1c and dj1N respectively.

The impact of different waste sources-e.g., the cannery, Bowville,
and Plympton-also are additive, so that the increase in DO concen-
tration at any point is the sum of terms of the form (A-8), two for
each upstream waste source.

According to the assumptions we made about the hydrology of the
Bow River, the constants used in our computations were: K 1=.30 for
nitrogenous BOD, Ki=.18 for nitrogenous BOD, and K 2=.40. The
velocity of the river under drought conditions was assumed to be 0.5
feet per second, and the nitrogenous reaction was assumed to start
20 miles downstream from the point of waste discharge.
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A-2. The Linear Programing Formulation
In order to explore the range of Pareto-admissible choices, we

combined the functional relationships and data introduced above into
a linear programing problem. Recall that the decision to be made,
X, includes the choice of a minimum permissible concentration of
dissolved oxygen along the river, Q, and the degree of waste removal
to be undertaken by each of the polluters xi. Associated with any
practicable decision is a net benefit to each of the participants,
NB;(X). The linear programing algorithm is used to solve for the
decision, X, which maximizes the weighted sum of net benefits,

7wtNBt (X),
i

subject to all the requirements of practicability. The resulting value
of X indicates the Pareto-admissible decision which is consistent with
any given set of influence weights.

The constraint set consists of three different groups of equations.
First, there is a set of constraints that defines the relationship between
treatment undertaken and quality improvement in the river. A second
set of constraints defines the costs to the various interested parties, and
a third set combines these cost relations with benefit data to yield the
function.

We formulated the model as follows. Recall that the index i denotes
the interested parties, and j the quality control points. The individual
parties and geographical locations denoted by different values of i and
j are summarized in table A-1.

TABLE A-1.-INDEXES DENOTING INDIVIDUAL PARTIES AND QUALITY CONTROL POINTS

Index for-
River miles

Interested Quality con- from
Name party tro, point Gordon Bridge

Cannery -- . 1=1 …10
Bowville- i=2 - j2 20
Robin Par------ -=3 60
Plympton - - i=4 -j=4 80
State line - - - -=5 110
FWPCA ------------------------------------ i=6 _- ------

The cannery, cities, park, and the State line are shown in figure 1.
The FWPCA is an interested party but, of course, is not identified
with any particular location in the valley.

Each polluter produces a waste stream containing, before treat-
ment, amounts of carbonaceous and nitrogenous BOD equal to
L1C and L,' respectively. For each discharger, the cost to cut back on
pollution discharge is expressed as a piecewise linear function of the
proportion of carbonaceous BOD removed, xi. At the outset, all
polluters have primary treatment facilities which remove 30 percent
of the gross carbonaceous load, i.e., ex ante x,=.30.

We denote each of the segments of the cost curve by the subscript
k where the higher the value of k the higher the marginal cost of
removal (i.e., numbering from left to the right in fig. 3). All of
our treatment cost functions are divided into three segments, i.e.,
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k= 1, 2, 3. The breakpoint at the right-hand end of each segment, k, is
labeled Zxk*. Next we introduce the variables xk to denote the amount
of carbonaceous BOD removed by methods along segment k of the
cost function; these variables range from zero to the length of that
segment of the function, i.e.,

0O<Xfk<Xik * ofk-I k=1, 2, 3. (A-9)

As noted in the text above, the total proportion of carbonaceous waste
removed is that taken out by primary treatment plus the sum of the
amounts indicated by the Xk, that is,

x,= .30+ ZXk.
k,

Thus the total number of pounds of carbonaceous BOD removed by
polluter i by additional treatment, over and above those taken out
by existing primary facilities, is

YLiCXik-
k

Along any segment Xik the proportion of nitrogenous BOD removed
is related to the degree of carbonaceous removal by a simple factor
of proportionality, aak. So the total nitrogenous removed, over and
above that by primary treatment facilities, is (again in pounds)

5aikLzxtk-

The impact at point j as the result of the removal of a pound of
carbonaceous or nitrogenous BOD at point i is denoted as dtJC and
d 1N respectively, and these values are calculated using equation
(A-8) above. Because the impacts of the carbonaceous and nitro-
genous wastes are additive, the overall influence of a particular
polluter's actions on a control point j downstream may be stated as

5 (dJ fLs +a0 kdijINLi)Xik-
k

This sum yields the increase in DO concentration at point j resulting
from the decrease in BOD discharge by polluter i that is designed
by Xik.

Next, we use the variable q1 to denote the quality (in mg/l of
dissolved oxygen) attained at point j. This variable, too, we break
down into two auxiliary variables, qj' and qJ2 . For, just as treatment
cost is a piecewise linear function of x,, benefits are a piecewise function
of qu. Therefore we break qj at the point qj* so that

qj,+qy 2=qj,
but

gi, -<qj*, j = 2,3,4,5. (A-10)
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In our case, q,* is 5.0 mg/i (see table 4). As in the text, let 4j be
the ex ante water quality at point j when only primary treatment is
in use by all polluters.

In order to obtain the water quality qj at point j, the XZk pertaining
to users upstream from j must satisfy:

-E~7',(dt0CLt +ajkdtj Lt )Xik~q +q, =j=2, 3, 4, 5.
(A-11)

Equation (A-11) states that the ex post DO concentration at point j,
which we denote as qjl+qj2, is equal to the ex ante concentration (q1)
plus the sum of the increases in DO that result from the waste treat-
ment by all polluters upstream. Equations (A-9) and (A-10) simply
define the upper bounds on certain auxiliary variables.

In addition, any practicable solution must attain a minimum water
quality standard, Q. This may be expressed by another set of cons-
straints of the form 3

qjl + V >_ Q, j=2, 3, 4, 5. (A-12)

Next, we must define the costs associated with each solution. For
each segment of each cost curve there is a (constant) marginal cost of
treatment which may be stated as a function of the proportion of
carbonaceous waste removed. This marginal cost, as sensed by the
individual polluter, we denote as cik. Then we denote the total addi-
tional cost incurred by polluter i (over and above primary treatment)
as gt where

ZCik~ik-91t0, i= 1,2,4. (A-13)

An example of this calculation is given in section 3.1 above. We
assume, on the other hand, that the FWPCA is concerned about the
national cost of abatement measures, and the marginal national
income cost of additional treatment by polluter i we call nik. Then
the total cost as seen by the FWPCA, g6, is defined by

Zn ik~kxe96=0- (A-14)
i k

Finally, the marginal value to participant i of an increment in water
quality at point j is indicated by vij. As noted in table 4, the value
of Vsj differs as between increments in water quality in the ranges
above and below 5.0 mg/l (our qj* above). If we let v1 denote the
marginal value of quality increments below q* and v2 indicate the
same for increments in the range above q*, then the benefit to par-
ticipant i of improvement at quality control point j is

Vijlqjl +v vj 2 qj2 .

8 As noted In the text above, in all our calculations, qs, the quality at the State line,
was set at 3.5 mg/i. At all other quality poluts. the minimum quality level was set-
in alternative solutions-at Q=2, Q=3.5, and Q=5.
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Of course, the total benefit to participant i is the sum of the benefits
attained by virtue of improved water quality at each of the points, j,
along the river. And when costs are netted out from this total benefit
the result is the net benefit, NB,, which he receives, i.e.,

NBi== 5(vjqgjli+vfJ'qj2) -gi.
J

It is permissible, and indeed nearly inevitable where there are
upstream and downstream users, for some of the NB, to be negative,
as Bowville's net benefits turned out to be. There is, however, a limit
imposed by political practicality on the amount of sacrifice in net bene-
fit terms that can be required of any polluter. This limit for polluter i
is denoted by Di, and we require that in all cases NBi> -Di.

The values of Di, i=1, 2, 4, 6, were set equal to $1 million in all
computations where the cannery costs were unlimited. These values of
De yield decisions 1 through 7 in table 7. To restrict the costs which
could be imposed on the cannery, we set D,=$35,300, leaving all other
values of Df unchanged. The revised value of D, yields decisions 8
through 12 in table 8.

To incorporate this condition in the model it is convenient to intro-
duce new variables, XBi, defined by XBI=NBi+D,, to denote the
excess of net benefits over the minimum permissible amount. Then

Z(VJlgJ1+VJ2gJ1) -gt-XB,=Di, i=lp 2, 4, 6. (A-15)

It is obvious that the decision that maximizes YiwiXB4 also maxi-
mizes YZw 1 NB,. Therefore, the variables XB4 were used in place of
the NB, in the computations.

The entire programing problem is then to choose the 26 variables
Q,$ klgj1, gi, gA, XB,, and XB6 for i=1, 2,4, j=2, 3,4, 5, k==1, 2,3
so as to maximize the sum of the excess benefits for a specific set of
weights Zw1XBi, subject to the 29 equality and inequality conditions
(A-9) to (A-15) and to the requirement that none of the choice
variables can be negative. The solution to this standard linear pro-
graming problem will always be a Pareto-admissible decision that sat-
isfies all the technical and legal requirements that have been imposed.
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In this paper, Dr. Krutilla examines the question of whether
public investments which are undertaken to improve the allocative
efficiency of the market necessarily attain that objective. He points
out that while the failure of the market, to reflect the social worth of
certain outputs and inputs may make public intervention necessary,
"it need not be 8ufficient to improve allocative efficiency." The
"sufficiency" of public investment to improve market allocation may
be hindered by several factors. Among those noted by Dr. Krutilla are
biases in the application of public investment criteria; constraints within
the government on replacing traditional policies with alternatives
more relevant to emerging problems; pricing policies for publicly pro-
vided goods which are inappropriate to the demand for the good or the
state of the economy. These factors can lead to over-investment by the
public sector to public investment in areas not relevant to current
concerns or objectives and to private sector responses to these inappro-
priate government actions which will further distort the allocation of
resources. Dr. Krutilla concludes that the effectiveness of public invest-
ment in counteracting market allocation failures requires a concerted
effort to improve both decisionmaking procedures and the pricing policies
underlying government investment activities.

I. RECENT HISTORICAL BACKGROUND

As Professor Baumol suggests in his incisive monograph Welfare
Economics and the Theory of the State,' governments have operated in
the economic sphere over a substantial historical period even in societies
which are organized economically around the private ownership of
property. This intervention in the economic sphere has taken many
forms ranging from regulation, both macro and micro, to direct public
investments. It is the latter type to which I wish to address my observa-
tions. I also wish to distinguish between governmental expenditures
in the pursuit of various welfare program objectives, or considerations
of equity, and expenditures which are of the nature of investments to
improve allocative efficiency when confronted with market failure.
In the latter case, to which I shall devote most of my attention, the
decision criteria can be expected to differ from the former since the
objectives differ.

The effort devoted to developing decision rules for efficient invest-
ment by the Government has a respectably long history. The initial

*Some portions of this paper are drawn from the article "Is Public Interven-
tion in Water Resources Development Conducive to Economic Efflcienwy." pub-
lished in the January 1966 issue of Natural Resources Journal. The author
wishes to thank Dr. Albert Utton, Managing Editor of that journal for his per-
mission to reproduce these portions.

1 William J. Baumol, Welfare Economics and the Theory of the State (Cambridge: The
Harvard University Press, 1952).
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major contribution to this field, to my knowledge, was in the work
of the personnel of water resource development agencies, the Bureau
of the udget and the former Bureau of Agricultural Economics dur-

ing the period of the 1930's and 1940's. Among academics, notable
contributions were made by Professor Ciriacy-Wantrup at the Uni-versity of California, and by the agricultural economists, principally,at the land grant colleges. The framework of decision rules evolvedto some extent pragmatically and existed in rather complete form forapplication under some circumstances in the so-called Green Book.2
However, in the middle 1950's the field was discovered by other econ-omists as well and the flow of literature was notably increased.There were several developments which probably accounted for theincreased interest in the field. First, the Treasury-Federal Reserveaccord in 1951 liberated the latter from its obligation, assumed duringWorld War II, to support the price of Government securities, thusreturning to the Federal Reserve System its traditional function ofseeing that interest rates performed more nearly their economic rolein the economy. A second was the change in national administrationsin 1953 which resulted in there being exhibited in Washington amarked preference for having more of the Nation's economic activi-ties carried out in the private sector. Finally, there was the change inadministrations in 1961 which ushered into Government, first in theDepartment of Defense and later throughout the Federal Establish-ment, an interest in performance budgeting and systems analysis thathad its early origins in the work of the personnel at the RANDCorporation.

The change in administrations in 1953 with the consequent tendency
to withdraw direct governm ental action in the economic sphere in-
duced examination of tw o sorts of economic questions more specificallythan before. On the one hand, attention was given to reviewing orrenewing the examination of the economic bases for governmentalintervention in the economic sector. On the other hand, the interestingproblem of suboptimization or "second besting" was addressed, withconsiderable emphasis on efficiency criteria in the public sector under
conditions of budget or capital constraints.Several related, albeit independent, efforts were undertaken duringthe mid-50's directed toward an attempt to develop the economicrationale for public intervention. One line of development at the mostgeneral level was the work of Samuelson,s which was an extension ofsome earlier work of Bowen,4 and which was pursued further by Mus-grave. 5 Another line had its origin in applications in the water re-sources development field, and particularly here were addressed thequestions of investment criteria under -budget constraints.6Turning in particular to the justification of public intervention byreason of market failure, the argument may be summarized somewhat

' Subcommittee on Benefits and Costs, Report to the Federal Interagency River BasinCommittee, Proposed Praetices for Economic Analysis of River Projects (1950).5 Paul A. Samuelson, "The Pure Theory of Public Expenditure," Rev ew of Economicsand Statistics, Vol XXXVI, No. 3 (August 1954) pp. 387-89.' Howard R. Bowen Toward Social Economy (Rinehart, 1948).(New York: McGraw-hill Book Co., 1959).Is Richard A Musgrave, The Theory of Public Finance, A Study in Public Economy (NewYork: McGraw-Hill Book Co., 1959).a Otto Eckstein, Water Resources Development: The Economics of Project Evaluation(Cambridge: The Harvard University Press, 1958). Also Peter 0. Steiner, "ChoosingAmong Alternative Public Investments In the Water Resources Field," American EconomicReview, Vol. 49, No. 5 (December 1959) pp. 893-916.
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as follows. In an economy characterized by competitive conditions,
production and exchange at free market prices result in the highest
valued production of goods and services (for any given distribution
of income) of which the economy and its resources are capable. How-
ever, owing to some technical conditions incompatible with perfect
competition in particular areas of the economy, free market results
will fail accurately to reflect the social worth of inputs and outputs
through the intermediary of market prices. Inefficiencies in the allo-
cation of resources (or, equivalently, a relative reduction in the aggre-
gate value of goods and services) result.

Where inputs to the production process are not readily divisible,
the least cost scale of output may be large in relation to the market
demand, and production may occur under conditions of falling aver-
age unit costs. Now, a necessary condition for efficiency is the pricing
at marginal costs, but under the conditions mentioned above, marginal
costs are 'below average costs and the efficient price and scale of pro-
duction will not recover total costs. This poses a ~problem for efficient
use of resources under purely private ownership and management
without extra-market incentives.

On the consumption side, indivisibilities associated with outputs
mean that the good or service in question cannot be discretely packaged
and offered separately to each consumer subject to payment of the
sales price.7 Accordingly, without possibility of excluding any con-
sumer for reason of nonpayment the conditions essential for the for-
mation of a market to service a demand are absent and we have what
is referred to as a collective consumption (or public) good which
cannot be provided without extramarket inducements.

Similarly, where the production processes of two or more fiscally
and managerially independent producers are directly interdependent
(that is, have a physical, rather than a market, intervening mecha-
nism) so that the quality or quantity of one producer's output is af-
fected by the production decisions of other fiscally independent pro-
ducers,8 the resulting benefits or costs escape incorporation into factor,
or product, market prices. These phenomena, external to the decision
calculus of producers, will thus appear as divergences between market
values and real costs and benefits, and result in resource misallocations
and the relative reduction in the potential value of the Nation's out-
put. Accordingly, public intervention could be demonstrated to be a
necessary condition for the attainment of efficiency goals.*

In this connection, however, perhaps not enough explicit attention
was paid the fact that while public intervention was necessary, it need
not be sufficient for improvement in allocative efficiency. For public
action to be also a sufficient condition for improvement in efficiency,
appropriate criteria must be developed and, assuming in the final
analysis that there is a feasible way to do this, applied with sufficient
fidelity to ensure that the efficiency objective of public intervention are
reasonably approximated. This, of course, has been the ostensible pur-
pose of public expenditure criteria whether referred to as benefit-cost,

National defense or air pollution control are examples where if provided for any indl-
vidual in the referrent group it is provided for all, and not subject to exclusion.

a For example, the adverse effect on a commercial farming enterprise afflicted with toxic
flue gases emanating from a metal smelting operation, or perhaps the adverse effect on a
commerical fishery from the agricultural application of persistent perticides.

*Further discussion of this issue is found in the papers in Part I of this
volume.
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cost effectiveness, or planning-programing-budgeting system analyses,
particularly in the area of public investment programs.

II. THE PROBLEM OF BIAS IN THE APPLICATION OF INVEST3MENT CIMEiRIA

When a problem exists-in this case the problem of the allocative
efficiency of the economy-which is generally recognized by the public,
action is taken and the instrumentality for dealing with the problem
is created. A new organization is formed, whether a new agency created
or an existing agency assigned responsibility and provided resources
to expand its scope of action; and the problem is attacked with con-
siderable zeal and idealism. Generally, while there are possibly many
false starts and errors made during an experimentation phase, the right
combination is likely to be put together for effective operation to meet
the objectives for which it was established.

If the objective is to provide continuing service for a situation which
exists as a permanent feature of the scheme of things, one of the
hazards of performance erosion is avoided. However, if the problem is
one which occurs as a phase in the development of society and is dealt
with effectively by the agency in question, after a time it becomes
increasingly more difficult for the agency to justify its continued
existence or scale of activity. At this point, or along the route, subtle
changes may take place; namely, the organization begins to substitute
for the general public objectives (which it has accomplished) more
restricted agency objectives. In short, perhaps not even consciously, it
may begin to substitute considerations of its own welfare for con-
sideration of the public welfare. The means becomes confused with
the end and the criteria for behavior become subverted by subjective
considerations not wholly consistent with its original mission.

The attempts by agencies with functions of waning importance to
preserve their status is but one of many similar institutional sources
of bias in the application of investment criteria. Any agency, be its
duties of waning importance or very significant, will be anxious to
preserve or expand its area of responsibility and activity. If such
agencies must perform in response to externally imposed standards,
they begin to show pronounced biases in their application as judged
by, say, independent professional opinion. For example, we might
expect investment criteria to be applied with insufficient fidelity to
warrant confidence that efficiency objectives are being achieved. this
can be illustrated by the case of the interest rate in evaluating long-
lived investments by the water resources agencies.

As a backdrop, it is perhaps well to consider the circumstances given
rise to by the Treasury-Federal Reserve accord. Following World War
II, the existence of inflationary pressure made it abundantly clear that
the Federal Reserve System should be liberated from its obligation
to support the price of government securities, which, in turn, resulted
in a substantial rise in the interest rate over time. To the extent that
these rates reflect the marginal return to capital in the sectors from
which it is withdrawn in funding public investments, the rise in the
rate of interest needs to be reflected fully in the benefit-cost calculations
evaluating prospective investments. That is to say, if economic effi-
ciency is to be achieved by governmental intervention, the marginal
efficiency of investment must be equated between the private sector
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surrendering funds and the public sector utilizing them. If this equa-
tion is not achieved, then while public action may remain a necessary
condition for efficiency, it need not be sufficient. In that event, the
justification for public intervention must be judged by the relative
degree of inefficiency under private as compared with public develop-
ment.

What is the quantitative significance of the preceding observations?
Although interest rates rose considerably following the Treasury-
Federal Reserve Accord, the rates used in the federal water resource
project evaluations, for example, were very slow to respond. Initially,
in 1952, the Bureau of the Budget requested of agencies that projects
submitted for Congressional authorization employ a standard rate
computed on the basis of the average rate of interest payable by the
Treasury on outstanding long-term government bonds.9 Budget
Bureau Circular A-47, containing the standard, had a rather ambig-
uous existence, and not until 1962 and Senate Document 97 "0 was the
standard made mandatory on all agencies participating in the water
resources development field.

It should be observed that the interest rate referred to above was
the coupon rate on bonds of long maturities rather than current yields.
Accordingly, the rate continued to be determined in part by the level of
rates prevailing before the Treasury-Federal Reserve accord, and thus
reflected in part the persistent influence of the artificially depressed
interest rate. Table I gives the trend in actual yields of long-term Gov-
ernment securities and the computed rates for project evaluation pur-
poses based on the average of coupon rates.

TABLE 1.-COMPARISON OF YIELDS ON GOVERNMENT LONG-TERM SECURITIES AND COMPUTED COUPON RATES

[in percentl

Current Computed Current Computed
Year yields rates Year yields rates

1952 -2.68 2. 5 1961 -3.90 2.625
1953 -2.93 2. 5 1962 -3.95 2.625
1954 -2.70 2.5 1963 -4 2. 875
1955 - 2.94 2.5 1964 -4.15 3
1956 -3.08 2. 5 1965 - 4.21 3.125
1957 - 3. 47 2. 5 1966 -4.66 3.125
1958 -3.43 2. 5 1967 -4. 85 3. 125
1959 ----------- 4. 08 2. 5 1968 ----------- 5.25 3.25
1960 -4.02 2. 5

Such differences, while nominal in the early period, had become pro-
nounced by 1968. In fact, projects with benefit-cost ratios of 1.3 to 1
and 1.4 to 1 when the nominal rate was used need not have actual
benefits equal to their costs; that is, benefits would be overstated by
30 to 40 percent using the nominal rate for discounting.

9 Hearinge before the Hosse Committee on the Interior and Insular Affairs: Discussion
of Budget ~Bureau Circular A-47 and the Related Power Partnership Principle, 84th Cong.,

10 Policies Standards and Procedures in the Formulation, Evaluation and Review of Plans
for Us~e and'Development of Wafer and Related Land Resources, Senate Document No. 97,
87th Cong., 2nd Sean. (i962). While the formula for computing interest or discount rates for
application to water resourcee project evaluations appears in the Congressional promulga-
tion of Senate Document No. 97, the staff work on the substance of the document was done
by an Inter-agency committee comprised of representatives from the water resources develop-
ment agencies. To indicate the agency bias in the results. compare interest rate of 2.625
per cent generated under the S. D. 97 formula during 1961-62 with the recommendation for
the same period of an interim rate (until a fully adequate Investigation could be conducted)
of between 4 and 5 per cent by a panel of independent professional economists In Maynard
M. Hufschmldt, John V. Krutilla, and Julius Margolis, Standards and Criteria for Formu-
lating and Evaluating Federal Water Resources, Report of Panel of Consultants to the
Bureau of the Budget (Washington, D.C., June 30, 1961).
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The above results relate only to the differences between the com-
puted rate and the yield on long-term Government bonds. Students of
the problem have uniformly recommended rates which exceed the yield
on Government bonds, unless risk is accounted for explicitly in the
calculation of benefits and costs."' Testimony recently given before the
Subcommittee on Economy in Government of the Joint Economic
Committee,'2 and the subcommittee's report,13 establishes that the rele-
vant concept for interest or discount rates in economic analysis of
public investment decisions is the opportunity cost of capital, and
that this may lie in the range between 7.5 to 12.5 percent under cir-
cumstances in which the risk premium is reflected in the discount
rate.

As a partial indication of the inefficiencies resulting from inappro-
priate rates used in analysis of water resources investment, Fox and
Herfindahl's work should be cited.'4 Applying interest rates alterna-
tively of 4, 6, and 8 percent to the analysis of projects authorized by
Congress in 1962 for construction by the Corps of Engineers, they
found respectively that 9, 64, and 80 percent had benefit-cost ratios
falling below unity. From these observations one can infer that artifi-
cially depressed rates have been used to "justify" projects which may
be either inherently uneconomic or at least undertaken prematurely.
And, of course, even with respect to projects which would show bene-
fits in excess of costs at the higher interest rates, the use of depressed
rates results in inefficiencies in the design of works; that is, excessive
capital intensity and/or scale of facility.*

III. THE VULNERABILITY OF VENERABILITY

This brings us to another consideration not related to public in-
tervention per se, but rather to the efficiency with which the mech-
anism of public intervention operates. Typically, a governmental
agency is established initially to carry out specific functions deemed
desirable in the public interest. In the course of its activities the
agency defines its role consistent with the functions it was estab-
lished to discharge, develops the means or capabilities appropriate
to these particular responsibilities, and in the process evolves a pat-
tern of analysis and action unique to its role as it is perceived. The

"Otto Dckstein, Water Resources Development: The Economics of Project Evaluation,
OP. ci Jack Hirshlelfer, James C. DeHaven, and Jerome W. Milliman, Water Supply,Ec6.emtJs, Technology and Policy (chicago: University of Chicago Press, 1960). John V.
Krutilla and Otto Eckstein, Multiple Purpose River Development: Studies in Applied Bco-
nomic Analysis (Baltimore: The Johns Hopkins Press, 1958). Roland N. McKean, Efficiencyin Gover ent Through Systems Aaalysis (New York: John Wiley & Sons, Inc., 1958).
Robert H. Haveman, 'Water Resources Investment and the Public Interest (Nashville:
Vanderbilt University Press, 1965). William J. Baumol, in his paper in this volume, pre-
sents a rationale for a 9-percent rate as a measure of the opportunity cost of public invest-
ment funds. See also William J. Baumol, "On the Social Rate of Discount," American Eco-
nomic Review, Vol. LVIII, No. 4 (September 1968), where Professor Baumol presents
a rationale for a 10 percent rate as a measure of the opportunity cost of public Invest-
ment funds.

122conomic Analysis of Public Investment Decisions: Interest Rate Policy and Dis-
counting Analysis. Hearings before the Subcommittee on Economy In Government of theJoint Economic Committee, U.S. Congress, 90th Cong., 2nd sass., July 30-31 and August 1,
1968 (Washington: GPO, 1968).

13Economic Analysis of Public Investment Decisions:* Interest Rate Policy and Dis-counting Analysis, a Report of the Subcommittee on Economy In Government of theJoint Economic Committee, U.S. Congress (Washington: Government Printing Office, 1968).
'4 Irving K. Fox and Orris C. Herfindahl, "Attainment of Efficiency In Satisfying Demandsfor Water Resources," American Economic Review, vol. 54, No. 3 (May 1964), p. 198.
*Further discussion of this issue is found in the papers by Hirshleifer &

Shapiro & Baumol in this volume.
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more venerable the agency the more traditional the perception of
its role and the means for performing its functions become, not only
internally but also as a reflection of its public image. But with the
passage of time, growth of the community, and changes in peripheral
institutions with which it deals, the functions which the agency has
been created to perform may recede in importance in the face of
emerging new circumstances outside the competence of its original
character. The legacy of traditional policy governing its behavior
not only internal to the agency, but also imposed from without to a
certain extent, restricts its capabilities to deal with the problems
coming into dominance. The means of dealing with new situations
is often restricted to the reservoir of expertise developed over the
years in its traditional role. An example of this phenomena is dis-
cussed below.

In the Eastern United States, emergence of water quality man-
agement as a matter of dominant concern is increasingly recognized.
Yet, despite the qualitatively different character of the problem, the
first major planning effort undertaken in this context, the Potomac
River plan, bears a remarkable resemblance to the conventional Corps
of Engineers plans. In this case we discover the traditional emphasis
on physical structures, storage reservoirs, but for purposes of aug-
menting low flows (of relatively rare occurrence but considerable
severity) to dilute pollution concentrations. A very large part of
the problem to be dealt with is concentrated in the Potomac estuary
associated with the discharge from the Washington metropolitan
area's sewage treatment plant. Assuring specified flows for an in-
creasingly higher proportion of the time requires disproportional
amounts of storage capacity which come at steeply rising costs because
of conflicting uses for the technically superior reservoir sites. In this
range of costs careful evaluation of the plan's latter increments is
required by reference to alternative technical means or combinations
of measures to achieve specified goals. Nevertheless, no detailed con-
sideration was given alternatives such as the more uniform distribu-
tion of the treatment plant's effluent throughout the estuary to miti-
gate the concentration of biochemical oxygen demand, nor was con-
sideration given to effluent oxygenation or other means of mechanical
reaeration or chemical treatment some of which are relatively low in
capital costs and suitable for dealing with occurrence of the rare
event.' 5

We may speculate as to the reasons for this. Typically, challenges
are met with the aid of expertise within the responsible agency, and it
is not surprising that such expertise has been developed in response
to meeting qualitatively different problems. Secondly, the Congress
has not been very receptive to providing the Corps of Engineers with
resources to mount a program of research and investigation relevant
to the new range of problems which would support addition of staff
with competence qualitatively consistent with the new circumstances.
There is periodic static observed on Capitol Hill directed at suspected
"duplication and waste" in the area of water resources research in the
Federal Establishment. It does not require an overly perceptive agency

15 As an alternative, see the approach in Robert K. Davis. The Range of Choice in Water
Management: A Study of Dissolved Oxyrvgen in the Potomac Estuary (Baltimore: The Johns
Hopkins Press, 1968).

27-877-69-vol. 1-20
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head to conclude that prospects remain slim for obtaining the support
to staff expanded facilities which are deemed by the Congress to be
esoteric to the agency's traditional functions. Finally, irrespective of
the problem posed by the foregoing considerations, there is little dis-
position by any agency to consider seriously nonconventional alterna-
tives falling outside the scope of its own capabilities when the institu-
tional mechanism for introducing such measures is either ill-defined or
nonexistent. There is a wholly understandable tendency for the re-
sponsible agency to feel constrained to rely only on the measures sub-
ject to its control. Given the permanence of reservoir structures, and
agencies with a highly developed capability for their construction, the
effect is to diminish seriously the prospects for introduction of known
alternative technology which at certain times and under specified con-
ditions will be superior to the measures relied on.

IV. THE SPECIOUS VALIDTY OF THE "EvALuATION-REihnmIBuIsEMENT"
DIcHOToMY

A third area in which the sufficiency of public intervention for the
improvement of economic efficiency may be questioned involves the
practice of separating the problem of economic evaluation of a public
investment opportunity from considerations of financial reimburse-
ment.1 6 The theoretical basis for this problem can be attributed to the
French engineer Dupuit 17 in the early nineteenth century and resur-
rected and further developed by Harold Hotelling 18 in his classic
work on marginal cost pricing. The burden of the marginal cost pric-
ing thesis is that, within the context of the general economy, the effi-
ciency of investment is independent of repayment for individual

chunks of productive capacity. In a somewhat different form, but cut
from the same cloth, is the Hicks-Kaldor thesis 19 of welfare economics
to the effect that judgments regarding economic efficiency can be made
independently of the income redistributive effects resulting from the
implementation of the efficiency change. That is, if beneficiaries from
a change in the state of affairs can compensate out of their gains those
who are affected adversely, whether they do or not is not critical to
the change being an improvement in productive efficiency. The income
redistribution which attends the investment is asserted to be an ethical
question without implications for economic efficiency.

It is necessary to distinguish more finely among three situations in
order to assess the relevance of the above positions and their implica-
tions for economic efficiency. The first relates to the technical condi-
tions of production, namely, economies of large scale. The second re-
lates to the likely duration of the problem to which such technical con-
ditions give rise. The third relates to the location in the economic
process where the pricing policy for the output is to have its effect;
that is, in the distribution of intermediate products used in further
production or in the distribution of final consumption goods.

15This discussion abstracts from the "pure" public good, e.g. national defense, a good
which If provided at all is available to all members of the referent group and not subjectto exclusion for non-payment of a price.1 7

Reprinted with comments by Mario di Bernardi and Luigi Elnaudi, "De l'Utilite et desa Mesure." La Riforma Sociale, Turin. 1932.
'5 Harold Hotelling, 'The General Welfare In Relation to Problems of Taxation and of

Railway and Utility Rates," Econometrica, Vol. 6, No. 3 (July 1938).
'D John R. Hicks, "Foundations of Welfare Economics," Economic Journal, Vol. 49 (1939).
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Now to recap briefly the theoretical basis for the marginal cost
pricing thesis. Some costs, such as sunk capital, are fixed at the time
the investment in plant and equipment is made and do not vary with
the level of operation. Others vary as a function of the level of use.
Insofar as the op)erating phase of any facility is concerned, so long as
the increment to value per unit of output (price) exceeds the increment
to cost (marginal cost), production should be expanded because more
is added to the value of the national product than to costs occasioned
by its production. Conversely, if the marginal cost exceeds the market
clearing price, production should be curtailed; the resources thereby
being released and redirected to uses where their opportunity returns
are greater.*

Now, there are circumstances in which large-scale economies in pro-
duction lead to a capacity which is large in relation to the market to
be served and production takes place under falling average costs. This
implies that marginal costs are below average costs and thus marginal
cost pricing will not recover full costs (fixed as well as variable). It is
under these conditions that marginal cost pricing creates a problem
unless the efficient level of production is subsidized from public sources.

The point which needs to be made in this connection, however, is
that the justification for marginal cost pricing under the circumstances
related above, is grounded in static analysis and is relevant under
static conditions-or what is practically more significant, that the
condition of productive capacity which is large in relation to the mar-
ket is one of some consderable duration Of course, at the time of
Hotelling's article there was excess capacity throughout the economy
and the entire economy was afflicted with general stagnation. There
was widespread justification for pricing policies which were indifferent
to the recovery of full costs. Consequently, while full cost pricing
under these conditions cannot be defended, the relevance of a pricing
policy not recovering full costs can be questioned when the circum-
stances change materially. In a large, highly industrialized economy,
experiencing vigorous economic expansion, it is not so clear that a
policy of below average cost pricing is conducive to efficient resource
use. For example, while there may be a temporary condition of excess
capacity upon the construction of a facility that would justify, initi-
ally, a price below average cost, when use begins to approach capacity
a rarely emphasized extension of the marginal cost pricing rule re-
quires that prices be raised to ration the scarce capacity. A point
will be reached ultimately (assuming continued expansion in demand)
at which beneficiary willingness to pay for the service is sufficient to
justify expansion of facilities.

Consider the case of the inland waterways or an express highway.
Initially, with excess capacity a user fee or toll sufficient to recover
only variable costs is required. However, as use of the facility expands
to the point at which congestion begins to appear, each additional unit
of use inflicts costs associated with congestion on all other users of the
facility. In this sense, a social cost (spillover effect) occurs. This cost
will rise progressively until the congestion costs approach the cost of
enlarging the capacity. If the toll or user fees are raised correspond-

*Further discussion of this matter is found in the papers by Vickrey, Schultze,
and Milliman in this volume.
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ingly, the user fee set to equal the marginal social cost will, at some
point, be just equal to the average cost of an increment of capacity.* In
short, marginal cost pricing when costs are defined to include conges-
tion spillovers will tend to recover costs of facilities of optimal scale
and schedule of expansion."'

The third situation which needs to be discussed, and which is more
generally related to the Hicks-Kaldor proposition than strictly to the
marginal cost pricing issue, has to do with the stage in the economic
process on which the pricing policy will have its effect. Under condi-
tions in the United States-a large, highly industrialized economy
characterized by growth in productive capacity and markets-the onlycase for divorcing reimbursement from economic evaluation which
makes sense to me involves productive facilities which provide con-
sumer goods under a set of special circumstances. Welfare propositions
would suggest that consumer goods can be provided without regard to
reimbursement provided that the production and distribution is re-
garded primarily as an income redistributive measure. While there-
may be some implications for allocative efficiency even here, efficiency
in this case may be a subordinate consideration.21

Some would argue that the income redistributive goal should beadvanced for public investments intended to increase the production
of intermediate goods and services.2 2 However, there seem to be enough
problems with this case in practice to raise doubts regarding its efficacy
as an income redistributive measure, as well as its consequences for-
efficient resource allocation.23 Income redistribution can be looked
upon technically as relaxing the budget constraint of specific dis-
advantaged individuals or groups. Or, in some case, as making provi-
sion allowing items, catering to what are referred to as "merit wants,"
to enter into the consumption patterns of individuals whose incomes.
are inadequate for this purpose. Subsidization of producer goods and
services via reimbursement policies, on the other hand, has the effect
of redistribution several stages removed from the point of intended
impact with the consequent diffusion of redistributive effects among
many individuals and groups not qualified on welfare or redistributive
grounds. It resembles too much a scattergun approach in which only a
small proportion of the shot-charge ultimately hits the intended
target.**

20 As a practical matter, of course, it is neither realistic nor desirable to have a con-tinuously varling price of unpredictable magnitude (although peak load pricing of definiteand known c aracteristics is quite another thing). The degree of uncertainty attendingunstable prices for public works projects' output would affect adversely the investmentenvironment for related industries. A practical alternative developed by Electricite deFrance is a stable price or rate equal to the average cost of the incremental capacity,incorporating where appropriate peak load pricing. See M. Boiteux, "Marginal Cost Pricing"in Marginal Cost Pricing in Practice J. R. Nelson, ed. (Prentice-Hall, 1964). This pointis made also by Herbert Mohring, "Urban Highway Investments," in Measuring Benefitsof Government Investments, Robert Dorfman, ed. (Washington, D.C.: The BrookingsInstitution, 1965).
21 Unless marginal costpricing is practiced in the case of consumer goods, the marginalconditions necessary for e cieniey in distribution (and consumption) are not met. However,if income redistribution is at issue, pricing under the prevailing distribution of incomeloses its normative significance.

22 Arthur Maass, "Benefit-Cost Analysis: Its Relevance to Public Investment Decisions,"Quarterly Journal of Economics, Vol. LXXX (May 1966).
23 Robert H. Haveman, "Benefit-Cost Analysis: Its Relevance to Public Investment Dect-sions-Comment," Quarterly Journal of Economics, Vol. LXXXI (November 19,67).
*Further discussion of this matter is found in the paper by Milliman in this

volume."Further discussion of this issue is found in the papers by Weisbrod, Brnnen,
Freeman, and Schmid in this volume.
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Furthermore, on efficiency grounds, the practice of eliminating or
reducing payout requirements in connection with facilities intended
to provide intermediate goods or services has serious economic con-
sequences. In the first instance, if producer goods or services from
public investments are provided without costs, users of these factor
services consider them as zero priced and combine their productive
factors in proportions which reflect the "free" input. A greater use of
the facility is made than real costs and potential returns would
warrant. That is, not only those for whom the marginal value of the
service is at least equal to an efficient user fee take advantage of the
subsidized service, but also other firms which would not find it profit-
able to do so if they were required to meet the marginwl cost of such
-serviees. Thus excess demand 24 will lead to premature congestion and
pressure for expansion of facilities to alleviate the ostensible capacity
shortage. When reimbursement considerations are separated from the
investment decision, there thus develops a systematic bias in favor of
facilities to be of greater capacity than economically warranted and/or
to be redeveloped or expanded prematurely.

In addition to the inefficiency a systematic bias in favor of over-
expansion introduces, there appear inefficiencies throughout the system
in productive enterprises which utilize the underpriced publicly pro-
vided factor services.25 That is, if materials and services in process
are obtained by related production units at below their opportunity
,costs, there occur distortions in the marginal conditions of production
by the relative overutilization of materials and services priced below
cost and the relative over-allocation of all complementary factors
devoted to the production of the end products in which the subsidized
services are used. As an illustration of the inefficient use of comple-
mentary facilities consider the pricing of public power in the Pacific
Northwest at rates below real incremental costs.26 Low rates are poten-
tially attractive to electro-process industries because of the impor-
tance of the power item in mill costs. Aluminum smelting is a case in
point. The raw materials used in making aluminum are bauxite which
is beneficiated to produce aluminum oxide on the Gulf Coast for im-
ported bauxites and in Arkansas for domestic sources of the ore. The
markets for the aluminum pigs and ingots are predominantly in the
industrial heartland of the United States, the North Central States,
and the East.

If the regional differentials in the rates for power are sufficient to
compensate for increased material assembly costs, and distribution
costs of mill end-products to the fabrication centers, the total of assem-
bly, production, and distribution costs may dictate location of smelter
capacity in the Pacific Northwest. But, if the favorable difference in
total assembly, production, and distribution costs for the Northwest
location is occasioned only by the subsidy element in the power rates,
we see the wholly inefficient hauling of bulk commodities from mid-

24 Excess demand here means the demand for the service which would exist beyond that
which would be taken at an economically efficient price where the marginal value product
of its use would fall in a range between the efficient price and zero.

25 A similar argument has been elaborated for a somewhat different circumstance by
Lionel McKenzie, "Ideal Output and the Interdependence of Firms." The Economic Journal,
Vol. 41 (1951).

Xl The rates at which power Is made Available to Industrial customers Is below real costs
because of the subsidies to capital invested in hydroelectric facilities and the manipulation
of annual debt service charges by various techniques in the accounting procedures to reduce
the annual requirements of revenue from sale of power.
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America to the Pacific Northwest, and returned to North Central
and Eastern America as finished items. Here the combination of trans-
portation as a complementary service represents an excessive use of
transportation as result of a non-efficient price of public power. When
situations of this sort can occur, it is specious to maintain that pricing
or repayment policy is irrelevant to efficiency considerations.*

There is an additional problem which arises as a consequence of
the separation of project justification from reimbursement considera-
tions. Typically, both theory and practice in project design abstracts
from the reimbursement question and seeks to address only the ques-
tion of whether or not the project is justified on the basis of efficiency
criteria irrespective of pricing policy governing its output during
the operating phase of the facility.'7 A project is to be included in the
efficient program if its total benefits exceed its total cost. The project
scale is determined by equating incremental benefits and costs, i.e.,
where the net benefit is maximized. However, if the pricing policy
governing the output is not taken into consideration explicity, there
is a dilemma which almost everyone involved in proposing investment
criteria has failed to face up to directly.28 The problems arises in con-
nection with determining the scale of a facility when it is anticipated
that no user charge will be levied. We have the dictum that the scale
of a facility be fixed at the point at which incremental benefits and
costs are equal. However, unless user charges are levied equivalent
to cover the cost of providing the marginal units of output, there will
develop excess demand represented by those users who would not
find incentive to use the services of the facility if charges appropriate
to the design criteria were imposed, but who will make use of the
facilities because the service is provided at a lesser or zero price.

If such use by any beneficiary at capacity output adversely affects
the utility received by any other, the design criteria result in a project
which is inappropriately scaled relative to realizing the benefits esti-
mated for purposes of its design. Rationing by means other than peak-
load pricing will not distinguish between those for whom use of the
facility has a value or benefit equal to or greater than the marginal
social cost and those for whom the value is less. In short, there is no
way in which to equate the marginal conditions for efficient use of the
facility by rationing with any means other than price. At any rate, it
is quite clear that the design criteria that have been generally proposed
relate to an irrelevant case when reimbursement policies are at vari-
ance with design criteria. If the public agencies responsible for the
service over-design the capacity of their facilities to avoid predictable
congestion, it represent a pragmatic adjustment involving capacity
provided at a cost not justified on economic criteria.29 Accordingly, in

*Further discussion of this issue is found in the papers by Schultze in this
volume, and Knetsch in volume 3 of this collection.

nAn example of this is provided In Arthur Maass, Maynard Hufschmidt, Robert Dorf-
man, Harold Thomas, Stephen Marglin, and Gordon Fair, Design of Water Resource Sys-
tems (Cambridge: The Harvard University Press, 1962), pp. 3840.

18 The personnel of Electricitd de France represent a notable exception in this regard.
See Nelson, Marginal Cost Pricing in Practice, op cit.

2 If the question is one of attempting to determine whether public intervention is more
or less efficient than potential market failure In the provision of the goods and services in
question, then the characterization of the problem as above is appropriate. If, on the other
hand, we take as given public Investment and operation of, say, the Inland waterways, and
concede that It Is in the nature of things that no user charge is a practical alternative to
present zero-pricing policies, we can acknowledge that expanding capacity (over-capacity)
may relieve the congestion introduced by the excess demand, with attendant savings In
social costs equal to or greater than the cost of capacity expansion. But, this Is a second
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the absence of a pricing policy consistent with efficiency criteria, either
an adulterated quality of service will be provided or a continuoutsly
existing over-capacity will prevail." In the case of some types of facili-
ties providing ultimate consumption goods, e.g., recreational, the pro-

viding of uneconomic capacity for the infra-marginal users may be-
dismissed perhaps with the "merit wants" rationale. This, however,,
would be obviously specious in connection with waterway users and
other producers using intermediate goods provided without cost by
the public sector.

CONCLUSION

These observations on the institutional machinery of public inter-
vention at the present time merit serious consideration when the ques-
tion is posed with respect to the sufficiency of public intervention for
the improvement of allocational efficiency. Perhaps the time has ar-
rived when the greatest dividend to study and experimentation would
come in response to a concerted effort to review the character and ca-
pabilities of existing agencies, to identify the barriers to improved
performance, and to address the problem of organizing a capability
consonant with the requirements of the present and future. In such
an evaluation and assessment of alternative institutional arrange-
ments, the centrality of reimbursement policy for improvement in ef-
ficiency would need to be faced squarely with a recognition of the
powerful influence which cost bearing by beneficiaries would have
on the discriminating use of the entire range of cost reducing technolog-
ical alternatives. Not a little could be learned from the pioneering
work in water quality management by the cooperative water quality
management associations in the Ruhr, or the integration of invest-
ment planning, design criteria, and pricing policy of Electricite de
France. Doubtless a similar spirit of innovation in the public works
sector in the United States would add a considerable measure of as-
surance that public intervention would be sufficient as well as nec-
essary to improvement of efficiency in the allocation of economic re-
sources.

best solution and is not the same as claiming greater efficiency for public intervention than
muddling through with a situation characterized by market failure. Second-besting is-muddling through as well.

*Further discussion of this issue is found in the paper by Milliman in this'
volume.
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In the judgment of most observers of public expenditure policy, the
failure of governments to impose charges for the benefits of publicly
produced outputs is a major impediment in developing efficient govern-
ment expenditures. Elsewhere in this collection of papers, for example,
both Charles Schultze and John Krutilla argue that failure to use cost-
sharing and user charge arrangements when they are feasible has led to
inefficiency In public expenditure decisions. In this paper, Professor
Milliman presents an analysis of the economics of financing publicly
produced outputs.

In reviewing the literature on beneficiary charges, Professor Milliman
finds three rationale for employing such charges-equity, revenue pro-
duction, and economic efficiency. After analyzing each of them, he con-
cludes that the "arguments advanced for user charges are quite varied,
fragmented, and sometimes inconsistent." In appraising the argument
that user charges are necessary to encourage short-run efficiency (to
ration the output produced by a government project), Professor Milliman
sees the need for further work on the theory and practice of such
charges before definitive recommendations can be offered. However,
with respect to the role of beneficiary charges in promoting the proper
scale and level of public investment, he states that "Unless substantial
payment for benefits is required from beneficiaries, or from the juris-
dictions in which they reside, the forces to 'discipline' public investment
decisions will be very weak. Clearly, when the discipline of the market
Is absent, there are serious problems of how to obtain responsible public
investment decisions. We lack measures to reward good decisions and to
penalize poor ones."

I. Introduction
The economic analysis of public expenditure decisions has advanced

a great deal in the last two decades. Public finance, which was largely
concerned with problems of economic stabilization and with the "fi-
nance" problems of how to levy the taxes and sell the bonds, has
turned to the long-neglected topics of what public goods and serv-
ices should be produced, how much should be invested, how should
public goods and services be produced, and how should they be dis-
tributed. A large body of literature now exists on the evaluation and
"systems" approaches to public investment decisions. The techniques
of benefit-cost analysis, program budgeting, systems analysis, cost-
effectiveness analysis, and operations research are becoming accepted
as standard tools for aiding public expenditure decisions.

* I am grateful for comments on an earlier draft received from James Bu-
chanan, William Baumol, David Davies, Robert Haveman, Orris Herfindahl, John
Krutilla, David Martin, David Maxwell, Edgar Olsen, Richard Pfister and
Louis Shere. At several places I have failed to heed their advice. At other points,.
my critics were far from unanimous.

(291)
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With these developments, it would seem that analysis of production
and distribution of public goods and services would have come of age.
Yet, as one studies the theory and practice of the production and
distribution of public goods and services large gaps appear in our
knowledge of demand and supply relationships. On the supply side,
it is important to note that we have trouble measuring outputs and
therefore have very few empirical production functions expressing the
technical relationships between factor inputs and product outputs.
We have even fewer cost functions with which to determine the optimal
combination of factors to produce given outputs. As a result, we have
often relied on expenditure functions per capita to describe relations
between costs and outputs. Changes in expenditures are clearly am-
biguous numbers in the absence of independent measures of outputs.
Moreover, we often tend to count expenditures on inputs as measures
of output.'

It is also evident that the demand for public services is often an
ambiguous concept and that very scanty information exists on how
well political processes reflect preferences of consumers and voters.
As Margolis suggests, it is difficult to estimate demand functions for
public goods because:

The consumers of the goods are not the purchasers; the pur-
chasers are a mix of elected and appointed officials who pay with
tax revenues; the taxpayers may not be users of the services and
the decision-makers may be neither taxpayers nor users. Observa-
tions on prices or quantity are rare; costly surveys are often neces-
sary to tell us who uses the services; and the handful of studies
on who pays for the services are highly oversimplified. Not only
are there several steps between the consumer and the payer, but
often the consumer may not be part of the political constituency
which is doing the paying.2

These knowledge gaps on both the demand and supply aspects of
the production and distribution of public goods and services are clearly
related to the question of beneficiary charges. On the one hand, if we do
not have very solid knowledge of outputs, costs and demands, the
problem of how to determine optimal prices, charges and taxes for
these goods and services is clearly in a precarious state. On the other
hand, such prices and charges might be helpful as a form of voting
by consumers which may supply (in many cases) valuable information
about consumer demands. For example, if a public good is supplied
at a zero price, we can expect that excess demand will develop so that
"cries of alarm" may suggest that more production is needed. Yet,
we may have little information as to the value of this service and
its claim on resources versus alternative uses of the same resources.

One upshot of these gaps in our knowledge is that the theory and
practice of beneficiary charges has received very little attention. De-
spite the apparent wealth of literature and the existence of case studies
in the general field of public investment evaluation, there often ap-
pears to be a dichotomy between the assumptions used in the evaluation

' Some examples of this tendency are cited by Hirsch and Musgrave. See Werner Z.
Hirsch, "The Supply of Urban Public Services" and Richard A. Musgrave, "Discussion
of Part III" in Perloff and Wingo (eds.), Issues in Urban Economics, Johns Hopkins
Press, Baltimore, Md., 1968. See also the papers in Volume III of this collection.2

Julius Margolis, "The Demand for Urban Public Services," in Perloff and Wingo, op.
cit., p. 536. See also the paper by Margolis in this volume.
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of the initial investment and the decisions about the charges for use
*of the public service by consumers. The decision whether or not to
,employ beneficiary charges is clearly one that will affect the use of the
facility and hence the amount of investment needed. More importantly,
-beneficiary charges (positive or zero) should be an important element
in the design and investment evaluation process itself. Why do we
worry a great deal about the choice of a discount rate in public in-
vestment evaluation, yet pay very little attention to assumptions about
the future beneficiary charges? We give little explicit theoretical con-
:sideration to their influence on consumer behavior.

Krutilla is one of the few writers who has worried about the diffi-
-culties of determining the proper scale of facilities when no charge is
to be levied on the beneficiaries:

We have on the one hand dicta that the scale of a facility should
be extended to the point at which incremental benefit equals incre-
mental cost. However, unless user charges are levied to cover the
cost of providing the marginal unit of output, there will develop
excess demand represented by those users who would not find
incentive to use the services of the facility if charges appropriate
to the design criteria were imposed, but who will make use of the
facility at zero price. If such use by any beneficiary at capacity
output adversely affects the utility of any other, the design criteria
result in a project inappropriately sized relative to realizing the
benefits estimated for purposes of design. At any rate, it is clear
that design criteria as presently advanced relate to the correct
design for an irrelevant situation where reimbursement policies
are at variance with design criteria.3

The purpose of this paper is to analyze in critical fashion the view
that failure to employ beneficiary charges for the financing and ration-
ing of public goods and services has led or can lead to inefficiency in
public expenditure decisions and to wastes in production and consump-
tion of these goods and services. The paper sets forth the analytical
framework for the employment of beneficiary charges. Three types of
Tationale have been proposed. Possible inconsistencies between these
three purposes are discussed. Conditions under which beneficiary
charges are desirable and feasible are outlined. Criteria for charges and
the various bases for determination of charges are described.

In general, it is found that literature on beneficiary charges is sur-
prisingly sparse and fragmented. Some of the literature tends to con-
fuse the needs for public revenues and financing with the need to pro-
mote efficient resource allocation. There is apparently no comprehen-
'sive or definitive statement of the relationship between beneficiary
cbarges for public goods and services and efficient resource allocation.
Moreover, beneficiary charges (positive or zero) clearly are related to
the question of income transfers. In order to make rational decisions
about the extent and direction of income transfers related to public
production and consumption one should have a clear notion of the re-
lationship of beneficiary charges to recovery of costs and the welfare
gains and losses associated with the distributional effects upon con-
suiners and taxpayers.

3 John V. Krutllla, "Is Public Intervention in Water Resources Development Conducive
to Efficiency?" Natural Resource8 Journal, Vol. 6 (January 1966), p. 72. Italics added here.
See also the paper by Krutilla in this volume.
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My attempts to find important case studies and empirical measures
of the possible inefficiency generated by the failure to employ bene-
ficiary charges have been largely unsuccessful. By the same token, em-
pirical studies are generally lacking on the distributional transfers
involved when beneficiary charges are not employed. It appears that
the important relations between beneficiary charges and efficient re-
source allocation and desirable distributions of income are so little un-
derstood (and appreciated) that few people have attempted to pro-
duce evidence in this matter.*

II. ASSERTED NEED FOR BENEFICIARY CHARGES

Recently a growing number of writers have advocated greater em-
ployment of beneficiary charges. A few examples of this emerging
line of thinking show that questions of efficiency, of equity, and of
financing are intermingled. I shall point out below that some of these
objectives may be inconsistent with each other.

Fox and Herfindahl in reference to efficiency of federal investment
in water resources state:

The desirability of two modifications is almost self-evident,
and immediate attention is merited. One is to place greater reli-
ance upon charges and prices in the allocation process. It is ex-
tremely doubtful that the income redistributive consequences of
existing subsidy provisions achieve any clear social objective. If
the direct beneficiaries were required to pay for the services they
receive, political support for projects would more accurately re-
flect their social value. Probably no other single measure would
contribute more to the attainment of efficiency in satisfying de-
nands for water services and in decisions such as location that
are presently distorted by subsidized prices. Such a change may be
difficult to bring about for flood control, navigation and irrigation
because existing subsidy policies have been so firmly established,
but particular attention should be directed to water quality which
promises to demand such large investments in the future. As has
been so well demonstrated in the Ruhr, penalty prices adjusted to
the amount and kind of effluent can be used as an effective device
'for stimulating economically efficient behavior where pollution
is a serious problem.4

A longer statement by Professor Fox advocating increased use of
pricing and cost-sharing policies for water resources is presented below
{in condensed form). The Fox arguments on water resource expendi-
tures would seem to have some relevance to many other kinds of pub-
lic production. Note that Fox intermingles arguments for efficiency
in making new investments in capacity with arguments for making
efficient use of existing facilities already constructed. As I will suggest
below, beneficiary charges for the former may not be consistent with
beneficiary -charges for the latter argument even though both argu-
ments are concerned with efficiency in public expenditure decisions:

'Irving K. Fox and Orris C. lerfindahl, "Attainment of Efflicency In Satisfying Demandsfor Water Resources," American Economic Review (May 1964), vol. LIV, No. 3, pp. 205-
206. Italics added here.

*Further discussion of this issue is found in the papers by Freeman and
Bonnen in this volume.
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There is mounting evidence that present pricing and cost-
sharing policies suffer from major limitations which merit ex-
plicit examination.

First, as previously noted, existing policies deprive the decision
maker of valuable information for decision-making. This is done
in two ways. Since we do not price water services to reflect value,
planners have little data to go on in estimating whether a given
level of service is worth the costs. Also, water services are used in
accord with the price tags they bear. If water is priced at zero it is
used as though it were worthless. This lack of a price signal on
many water services results in misuse of water and misallocation
of resources.

Second existing cost-sharing policies for water services tend
to cause those affected not to consider alternative ways of invest-
ing available funds which might achieve an equal or better result.

Third, the system of costsharing, which is often justified on the
basis of being a way of redistributing income from the more
prosperous to those in need, or from the wealthier parts of the
country to the less wealthy, serves this purpose inefficiently.

Fourth, and an especially significant point, is that the cost-
sharing system gravely handicaps the effort to have those affected
by the decisions properly represented in the decisionmaking
process.

Fifth, existing financial policies discourage experimentation
with new policies and institutions. A state, or regional organiza-
tion cannot compete with the cost-sharing policies of Federal
agencies because only through Federal agencies is there access to
the favorable terms of support offered by the Federal Govern-
ment.5

A new plea for user charges in transportation was recently made by
President Johnson in his 1970 budget proposals:

The President again recommended new or increased taxes on
truckers, waterway users and airway users, including airline pas-
sengers. If enacted by Congress, the taxes would raise an estimated
$402 million in fiscal 1970, which begins July 1. But similar taxes
have been proposed before and have failed to get anywhere in
Congress.6

The increased application of beneficiary charges to public produc-
tion by State and local governments has received endorsement by a
number of writers in recent years. Stockfisch has shown how city gov-
ernments can raise substantial revenues by imposing fees and serv-
ice charges on many functions they perform in addition to covering
costs of enterprise services, by applying "rational" pricing principles.
He estimated that the city of Los Angeles, by a failure to charge ap-
propriate fees and prices in 1957, forfeited revenue sources that could
have taken care of 43 percent of its actual expenditures.7 Note that
Stockfisch is as much concerned with the question of how to raise rev-
enues as with the question of efficiency in the production of public
goods and services.

' Irving K. Fox, Essaiys on United States Water Resources Policy (Mimeo) February
1968, University of Wisconsin, Madison, Wisconsin.

e Wall Street Journal, January 16, 1969.
J. A. Stockfisch. "Fees and Service Charges as a Source of City Revenues: A Case Study

of Los Angeles," National Taxe Journal (June 1960) Vol. XIII, No. 2.



296

Davies has estimated that between 1946 and 1963 local governmentar
user charge revenues increased approximately 688 percent, second only
to sales taxes as the most rapidly growing source of urban public
revenues. Davies concludes, "On the basis of its history during the
most recent two decades, prospects for market pricing in the urban
public sector appear to be quite bright."8

Vickrey has appealed for greater use of specific taxes,. fees and prices
of urban services to increase the efficiency with which the services are
used and also to improve the spatial patterns along which metropolitan
areas grow. Vickrey proposes extending the concept of marginal cost
pricing as far as possible in the realm of municipal services.* However,
Vickrey also sees the need for more revenues for urban governments
and argues that the adverse effects on resource allocation of general
taxes may be considerable so that:

... if any specific charges are to be made, they should in nearly
all cases be designed in part to contribute to the public treasury
over and above the amount that would flow in on the basis of
charges strictly reflecting marginal costs.9

Note that Vickrey has suggested that marginal cost pricing be used
to promote efficiency, but at the same time he urges that charges be set
higher than marginal costs to bring in general revenues to, the public
treasury. Clearly, these two purposes or rationales for beneficiary
charges may be inconsistent.

Netzer estimates that user-charge types of revenues finance about
one-sixth of public services in metropolitan areas. If State and Federal
highway-user taxes are included the proportion increases to one-fourth.
Netzer believes that increased reliance on user charges can overcome
part of the problem of political fragmentation in metropolitan areas
because payment would be based upon use and not the domicile of the
taxpayer. The result might be that there would be an increased ability
of some public enterprises in metropolitan areas to increase output
and to upgrade service, but Netzer notes that there has been little
empirical study of the effects of user charge financing on the output of
services.10

In addition to suggesting the need for greater and more sophisticated
employment of user charges by urban governments, Netzer makes
an incisive observation about the traditional rationale advanced for
the application of user charges:

One of the most serious obstacles to effective utilization of
pricing devices in financing public services can be traced to the
traditional justification for user charges (and analogous taxes)
on the basis of benefits received. The benefit principle, however,
is concerned with equity, not allocation: How can we spread the
costs of public goods among individuals? But the principle is
inappropriate for allocation branch decisions on the financingZ

8 David Davies, "Financing Urban Functions and Services," Law and ContemporarV
Problems, Winter. 1965, p. 160.

9 William W. Vickrey, "General and Specific Financing of Urban Services" in Schaller
(ed.), Publio Elrpenditure Decisions in the Urban Community, Johns Hopkins Press,
Baltimore, Md., 1963. Italics added here.

10 Dick Netzer "Federal, State and Local Finance in a Metropolitan Context," in Perloff
and Wingo (eds.), Issues in Urban Economics, Johns Hopkins Press, Baltimore, Md. (1968).
p. 454.

*Further discussion of this issue is found in the paper by Vicky in this
volume.
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and provision of services with a substantial private character.
Efficiency in allocation requires that prices (or other types of
charges) and the level of services provided be determined on the
basis of the marginal costs of the services. Afore often than not,
there is little correspondence between benefit-determined charges
and cost-determined charges." 11

In spite of these statements lending support to the view that in-
creased use of beneficiary charges is desirable, a strong flavor of skep-
ticism can be found in the literature. Brownlee, in a review of the role
of user charges versus the use of general revenue sources, states:

Although I favor using price as a rationing device whenever a
reasonable opportunity exists, I believe that the appropriate area
for the application of market pricing to the determination of how
much various goods and services government should produce is
a relatively small one. Opportunities undoubtedly exist for financ-
ing such items as fire and police protection partially on the basis
of service rendered. Nevertheless, such cases would be relatively
insignificant in terms of the overall patterns of public expenditure.
I see few major services that ought to be financed exclusively from
sales revenues that are not already being financed in this way.
However, the criteria currently used for establishing prices and
for determining how much to produce are not necessarily the best
ones. Furthermore, charges at less than cost might well be estab-
lished for some services that now are provided free.1 2

We will return to some of these views on the desirability of bene-
ficiary charges later on. It is clear now that we need to sort out the
various questions relating to the rationale for beneficiary charges and
the criteria for their determination before we can evaluate some of the
claims and issues. However, we can note that beneficiary charges can-
not be "all things to all men" in the sense that efficiency considerations
for long run investment decisions may not be the same as efficiency
in the short run, treated as best use of existing facilities. And, in turn,
questions of financing and revenue production may require a different
approach to beneficiary charges than efficiency considerations. We will
have to decide what it is that we want beneficiary charges to accom-
plish before we can go very far in dealing with possible obstacles to
inefficiency in public expenditure decisions.

III. WHAT ARE BENEFICIARY CHARGES?

At first blush it might appear that a beneficiary charge is a rather
straightforward term applied to a charge upon the recipient of a pub-
licly provided good or service. And in many ways this is a good place
to start. For a fairly restrictive definition we can note that the Burean
of the Census defines fees, service or user charges as "amounts received
from the public for the performance of specific services benefiting the
person charged and from sales of commodities." 1I The Census Bureau

U Netzer, op. cit., p. 457. Italics added here. Netzer's position that the benefit principle
is concerned with equity, not allocation, would not be acceptable to Wieksell and the
Italian writers in public finance. Netzer's position is also in conflict with Musgrave's pos-
tion below. This observation was suggested to me by David Davies.

s 0. H Brownlee, "User Prices vs. Taxes," in Public Finances, Needs, Sources and Util4
zation, National Bureau of Economic Research. 1961, p. 421.

isU.S. Bureau of the census, Compendium of CitV Government Finance in 1968, U.S..
Government Printing Office, Washington, D.C., 1964, p. 96.
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-views such charges as "voluntary" as opposed to taxes which are "com-
pulsory." It also points out that the service benefits the person charged
rather than the community at large.

By contrast, we can note that the whole theory of benefit taxation is
based upon the notion that the taxpayers are beneficiaries and it is
proper to require them to pay. As Musgrave has stressed, the benefit
approach to taxation is not appropriate to problems of stabilization and
distribution but it is quite relevant to problems of the allocation branch
of government.1 4 In theory, even taxes based upon the ability-to-pay

principle, but levied upon the beneficiary group itself, might be called
beneficiary group itself, might be called beneficiary charges in the
broadest sense. However, taxation of one group to provide for benefits
to another group would not be ordinarily classified as a beneficiary
charge in the usual sense. Yet, we might even stretch this point even a
bit farther. For example, assume that one group is taxed to provide
benefits to another group (e.g. free milk). If the taxpayers are pre-
sumed to receive some collective benefit from this income transfer or if
their utility functions are judged to include the welfare needs of the
poor, then we might term the tax a beneficiary charge, at least to some
extent.

The purpose of this discussion is not to create a tent under which we
can include all service charges and tax payments as beneficiary charges.
Instead, we want to stress that there is no hard and fast definition and
that the term "beneficiary charge" can mean many things to many peo-
ple. As a result, a beneficiary charge can refer to a whole host of charges
ranging from the sale of postal services, rent charged for public hous-
ing units, inspection fees, sale of public utility services, local property
taxes on properties served by sewers, property taxes to finance given
school districts, charges levied upon irrigation districts in Bureau of
Reclamation projects, gasoline taxes upon motorists, and perhaps even
to Federal income taxes levied to finance such collective goods as
national defense.

To be sure, a property tax levied upon a district to finance a service
to that district may provide only a very rough correspondence between
the beneficiaries of the service and the charge (not all property owners
in a school district have children). Gasoline taxes place the costs of
highways upon drivers as opposed to non-drivers. However, gasoline
taxes in one region may be used to pay for highways in another region.
In such cases, one might fairly say that the tax is no longer a benefi-
ciary charge. Musgrave would tend to restrict the term benefit taxes to
cases in which the benefits and costs are seen by individuals. Corre-
spondence of benefits and costs across groups (group equity) or across
regions (regional equity) would be less acceptable to him. 15 By con-
trast, Buchanan is willing to classify gasoline and motor vehicle taxes
as user prices when the funds are earmarked for highway construc-
tion even though some vehicles produce more ton-miles than others and
even though different roads involve different amounts of cost and
different amounts of use.l6

I4 Richard A. Musgrave, The Theory of Public Finaace, McGraw-Hill Book Co., New
York, 1960, Chapter 4. James Buchanan has criticized me for accepting Musgrave's sepa-
ration of the budget into three parts which he considers methodologically unacceptable.
I think a good case can be made for the view that distributional and efficiency consider-
ations can not be separated.

Is Musgrave, op. it., p. 177.
J

6
James M. Buchanan, The Public Finances, Richard D. Irwin, Homewood, Ill., 1965,

pp. 557-558.
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IV. THE RATIONALE FOR BENEFICIARY CHARGES

Three major strands of literature in economics deal with the question
of beneficiary charges: The public finance literature, the public utility%
literature, and the welfare economics literature on margrinal-cost pric-
ning. To my knowledge, no one has pulled these three strands together to
present a unified threory of beneficiary charges. As we have seen, the
arguments advanced for such charges are quite varied, fragmiented,
and sometimes inconsistent.

A. THlE PUBLIC FINANCE LITERATURE

Although there are a few exceptions, the public finance literature on
beneficiary charges deals primarily w,-tit the question of the benefit
approach to taxation. The question of how to levy fees or user charges is
largely ignored. Some of the best known public finance texts do not
even treat the subject. In general, the stress is on the equity and the
efficiency gains of havingT taxpayers pay for benefits received. However,
these equity and efficiency gains are still considered within the context
of how to finance expenditures and raise revenues. Governments must
rIse reenesto finance expenditures and benefit taxes are a "fair"
way to do it. Problems of optimal resource allocation and efficiency are
introduced only indirectly and are usually more concerned with the
longer rin questions of investment in public facilities and not the
efficient use of facilities.

The equity aspects of benefit taxes are viewed generally as a matter
of simple justice that users of aI public service should pay for its costs
when the benefits do not spill over on to other people. For example, the
benefits of irrigation water service provided by the Bureau of Reclama-
tion accrue to the irrigators and it would be "unfair" to require the
public at large to pay for this service. By contrast, the provision of f ree
hospital service to the poor might be viewed ais a case where the in-
-direct benefits to the community at large justify subsidizing the service.
The usual textbook discussions do not elaborate on which community
should 8u bsidize the service-the Federal or National Government, the
State or the local community.'7 The answer -would probably be that it
should be the community which receives the indirect benefits.

The case for subsidy on the basis of indirect benefits received prob-
ably is best applied -to localities as opposed to the Nation. When bene-
fits are provided to one group or region and the costs are borne by
other areas or groups (who do not receive direct or indirect benefits)
incomie transfers are involved and such redistribution must be justified
on grounds other than the benefit principle of taxation. Yet, it is very

slom argued in theory that local publics, for example, ought to
share more fully in Federal programs (such as flood control or urban
renewal) because most of the inl.rect, as well as direct, benefits reside~
locally. There seems to be the feeling that benefits which are "wide-
spread" are automatically national in character.' We shall make the
same point below in reference to collective consumption goods when
the "public" character of such goods is often attributed to the Nation

17 An exception is James Buchanan. See The Demand and Supply of Public Goods, Rand
MlcNally. Chicago. 1968

is As Edgar Olsen has sugegsted, the benefits of flood control and urban renewal are
vi'vd s idespea because many communities hfave projects. The reievant question

from the viewpoint of the beneficiary charges Is the extent of benefits from any one project.

27-577-69-vol. 1-21
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as a whole when, in fact, collective consumption may be highly re-
stricted to a given locality or user class, e.g., how widespread is the col-
lective consumption of the services of a lighthouse or those of a local
police force?

In the traditional public finance literature, the efficiency aspects of
benefit taxes (charges) are largely limited to the longer run ques-
tions of the "proper" investment in capacity or the optimal scale of
service.* Thus questions of how best to ration service from existing
capacity are seldom discussed. The investment in public facilities is
considered justified if consumer preferences in the case of direct tolls,
or taxpayers preferences in the case of benefit taxes, return funds to
pay for the "cost" of the facility. The literature on cost-recovery and
cost-reimbursement for public investment takes its rationale from
these questions of equity and "long-run" efficiency discussed here. If
the cost is not to be recovered from the beneficiaries either an error
has been made in the original investment or if the beneficiaries are not
required to pay there would be a transfer of income from other tax-
payers to the beneficiaries of the service. If "profits" are earned, then
the investment should be expanded.

Moreover, so the argument goes, if we do not require cost-recovery
from the beneficiaries we will not really know whether the benefits
from the service exceed the costs. This argument is often made both in
an ex ante sense and in an ex post sense. The requirement of cost-re-
covery from the beneficiaries as a precondition makes "sure" that the
beneficiaries will carefully consider the worth of the benefits in rela-
tion to the costs during the plan formulation period. Ex post calcu-
lations can point out past errors and serve as a basis for future im-
provements in decisions for new investments. All of this seems reason-
able except that we shall point out that emphasis on cost-recovery
may be inconsistent with the best shortrun use of existing facilities.
In addition it often places excessive emphasis on the recovery of his-
torical or "sunk" costs, which may not be efficient for new investment
decisions.

The economic costs relevant at any one time are the opportunity costs
of resources and the alternatives sacrificed now and in the future
rather than in the past. Although cost-recovery from beneficiaries has
many obvious virtues, recovery of historical or sunk costs will be in-
efficient because historical costs are not likely to coincide with op-
portunity costs. We are always faced with the possibility of change
in the future and the possibility of not making correct projections
when constructing long-lived facilities. To insist on cost-recovery of
hstorical costs in the light of greatly changed conditions may clearly
result in charging too little or to much. Moreover, cost-recovery tends
to foster the idea that once facilities are "paid for" they should be
free. More on this later.

B. THIE PUBLIC UTILITY LITERATURE

The second major strand of literature dealing with beneficiary
charges is found in the writings on public utility economics. The prin-
ciples of public utility rate regulation are an uneasy blend of legal
principles and economic principles tied together with a framework

*Further discussion of this issue is found in the papers by Schultze in this
volume, and Knetsch and Nelson in vol. 3 of this collection.
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of cost-accounting. The legal principles tend to be concerned with the
financial requirements of the utility and the notions of equity and
fairness to stockholders and consumers. In general, economic theory
has had to adjust to legal and financial constraints.

This is not the occasion to launch into a full-scale examination of
the principles of public utility rate regulation (in general these prin-
ciples have been applied to publicly owned utilities as well as to private
ones). However, it will be helpful to sketch out the basic features be-
cause any study of the possible inefficiency generated from the failure
to employ beneficiary charges must also come to grips with the possible
inefficiencies from the use of improperly applied or incorrect user
charges. I suspect that a thorough study of the matter would show
that major efficiency gains could be achieved by a drastic overhaul
of the system of rate regulation of public utilities (Federal, State, and
local) .19

In large part, the level of public utility rates is determined by the
following relationship: 20 R=E+ (V-D)r
where R is the total revenue required to cover total costs; E is the full
operation and maintenance expense; V represents the "fair value" when
the facilities were new ;21 D is the depreciation allowed in the value
of the facilities; and r is the "fair rate of return" to be allowed on the
current "fair value" (V-D).

This method of rate determination has the following schematic
properties:

Total revenue (TR) =Total Costs (TC)
Average revenue (AR) =Average Costs (AC)

In short, public utility rates are based in large part upon two prin-
ciples which are questionable from the standpoint of efficiency in the
use of resources: (1) rates tend to be based upon recovery of historical
or original costs and (2). rates tend to be determined by the average

cost of service as opposed to the marginal cost of supply. This sort
of price policy probably represents a nice balance between such multi-

ple objectives as equity in the distribution of wealth between consumers
nd stockholders, fairness among classes of service, and the provision

f the financial needs of the utility companies. Yet, it is questionable
that it deals adequately either with efficiency in the use of existing
services or with the development of optimal criteria for new invest-

rment. On the one hand, it is quite likely that the scope of public utility
3peration is expanded and applied to an increasing range of public or
juasi-publ'ic services. On the other hand, the opportunities to change

r overhaul present practices and accepted principles of regulation are
lot bright because of the long weight of court and legal precedents

iupporting the present structure and because marginal-cost pricing,
tself, has some practical and theoretical difficulties.

10 Similar positions are taken by William J. Baumol. et al., "The Role of Cost In the

dinimum Pricing of Railroad Services," Journal of Business, vol. 35 (October 1962),
p. 357-366; Jack Hirshleifer, et al., Water Supply: Economics, Technology and Policy,
[niversity of Chicago Press, Chicago, Ill., 1960, ch. V; and William S. Vickrey,
'Some Implications of Marginal Cost Pricing for Public Utilities," American Economic
.?eview, vol. 45 (May 1955), 605-620. See also the paper by Vickery in this volume.

20 This formulation Is used by Eli W. Clemens, Economics and Public Utilities, Appleton-
wentury Crafts, Inc., New York, N.Y., 1950, p. 127.

2' "Fair value" can mean values other than original cost. A better alternative from an
Economic standpoint would be replacement cost. In actual practice James C. Bonbright says,
'a * * all commissions administer, with more or less efficiency or laxity, versions of, or
ninor deviations from, an actual cost or sunk cost standard of reasonable utility rates."

Gee: Principles of Public Utility Rates, Columbia University Press, New York, 1961, p. 283.
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C. THEE MARGINAL COST PRICIING LITERATURE

The third major body of economic literature bearing upon the

theory and use of beneficiary charges comes from the writings of

"welfare" economists who have developed the theory of marginal-

cost pricing. Although some of the principles of marginal-cost pric-

ing are now being absorbed or adopted in writings in public finance

and in public utility economics, as yet a full-scale synethesis has not

been achieved. For example, a public utility textbook will generally

have a chapter on m arginal-cost pricing but then very little is done

to relate the implications of m arginal-cost pricing to the theory and

practice of rate regulation. Neither public finance nor the public

utility literature has succeeded in rationalizing the needs for reim-

bursement of financial costs with the efficiency rationale of marginal-

cost pricing which may generate "surpluses" or deficits. The theory

of m arginal-cost pricing stresses that investment and operating deci-

sions on social investments should be made independently of reim-

bursellment policies for individual lumps or units of productive
capacity.

It seems clear that marginal cost pricing is still a very controversial
topic on which there is not a complete consensus among economists.

At one extreme are those who have accepted it as a major pillar of

public policy;22 at the other extreme are those economists who have

rejected it as invalid or wholly impracticable. 23 In between these polar

points of view are many economists who have advocated changes or

modifications in the principle itself or qualified the claims that its

strict application will produce an optimal allocation of all resources. 2 4

In its most simple form the cardinal rule of marginal-cost pricing

is that the demand price should be made equal to marginal cost, with

marginal cost defined as the incremental costs of production (more

technically as the derivative of the total cost function with respect to

output). Since resources are drawn away from alternative uses, mar-

ginal costs should reflect accurately the social opportunities foregone.

'She equality of price and marginal cost insures that consumers equate

marginal benefits from this use of resources with the real alternatives

foregone elsewhere. In a world of pure competition the market mech-

.anism would operate to insure this equality.
For sortie types of public goods, production is characterized by long-

run decreasing costs or increasing returns to scale. Marginal cost will

lie below average cost in increasing return cases. 25 If demand price

is made equal to average cost (full-cost recovery) the price will

exceed marginal cost and it can be demonstrated that this result is

inefficient, because the value consumers place upon extra output ex-

ceeds the cost of alternative production that could be sacrificed else-

22 Abba P. Lerner, The Economics of Control, The MacMillan Company, 1944.

23 Little concludes that, "The general case against marginal-cost pricing is clearly over-

whelming." See A Critique of Welfare Economics, Oxford University Press, London, 1950,

p. 104.
21 For an excellent review of early marginal-cost pricing literature see: Nancy Ruggles,

The Welfare Basis of the Marginal-Cost Pricing Principle," Review of Economic Studies

Vol. 17 (1949-50), pp. 24-46; and "Recent Developments in the Theory of Marginal-Cost

Pricing," Review of Economic Studies, Vol. 17 (1949-50), pp. 107-126.
2S Several of my critics have objected to this statement asserting that cases where

long-run marginal costs diverge from long-run average costs are not frequent or important,

Because our knowledge of cost functions for a wide range of public goods and services

is so skimpy, It is apparent that neither position Is presently supported by much empirical

study.
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where to produce this extra output. Therefore, it is desirable to expand
production up to the point where price equals marginal cost. How-
ever, this solution will generate a deficit and the goals of cost-recovery
come into conflict with efficiency. It is thus fair to ask why should
these costs be borne by the general taxpayers when the benefits are
seen by the users of the facility.* By contrast, equating price and
marginal cost when the average costs of production are rising will
require restricting output to the point where price equals marginal
cost even though total costs could be recovered at larger outputs and
lower prices. In this case marginal-cost pricing would generate
surpluses.

At this point it is correct to observe that these simple sounding
arguments, even though I believe they are valid, may hide a whole
set of complicating circumstances and situations. As Oort suggests
below, answers can be made for most of the theoretical and practical
objections which can be raised against the marginal cost pricing
principle. In particular, a whole set of devices have been proposed to
deal with the troublesome problems of surpluses and deficits.2 6 Also,
economists always point out that the case for marginal-cost pricing
is based upon three important conditions:27 (1) that, there are no
important spillover effects in production and consumption which are
not reflected by P=_MC, (2) that the current distribution of income
be acceptable or certainly not biasing the particular measurement of
prices and costs, and (3) that deviations from P=AIC elsewhere
in the economy do not require compensating adjustments in this sector
(the Theory of the Second Best) .28

The important point here is not to go into the theoretical com-
plexities of the marginal-cost pricing principle (many of which can
be resolved by economists) but, instead, to note that the notions in-
volved, even in their simplest form are not easily grasped by persons
not well-versed -in economic theory. How does one explain to a "man
of affairs" or to a public servant that a deficit is desirable sometimes
even though placing demand price equal to average cost may cover
total costs. By the same token, it is doubtful if public utility com-
missions and consumers can be "sold" on the idea of producing a
surplus by making price equal to marginal cost when average cost
pricing in the same situation would yield lower prices and increase
consumption of the service.

Moreover, if it w-ould seem difficult to convince a public official or
"man of affairs" that marginal-cost pricing is superior to average
cost pricing, how much more persuasion and understanding would be
required to convince people who did not believe in any price policy-
ones who might believe that beneficiary charges are neither "fair"
nor efficient. However, I suspect that the arguments for equity and
fairness, as a basis for urging that beneficiary charges be levied, would

:t See, Hirshleifer, et at., op. cit., Chapter V.
2" Most of these qualifications apply equally well to any system of beneficiary charges-

particularly to policies based upon average cost pricing.
25 WNilliam Baumol has just sent me a manuscript co-authored with David Bradford

titled, "Marginal-Cost Pricing and the General Welfare Revisited." The paper contains
a valuable survey of earlier work. It reaches the disturblne conclusion that systematic
deviations throughout economy from marginal cost pricing will be required for an optimal
allocation of resources because all taxes (except Pigouvian poll taxes) to cover deficits
will unavoidably make some prices depart from marginal costs!

*Further discussion of this issue is found in the paper by Vickrey in this
volume.
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have more "sex appeal" among public officials, the electorate and
consumers than the efficiency arguments. Yet, to me, the efficiency
arguments for beneficiary charges although subtle and often complex
are the ones which are most persuasive and valid.

To illustrate this point I want to quote from a summary of search-
ing critique by Oort of the marginal cost pricing principle that is
designed for economists. I believe that Oort's position would be
supported by many economists, yet I suspect that few non-economists
would be convinced:

The marginal-cost pricing principle certainly does not solve
all problems of welfare economics. In fact, the greater part of
*this essay has been devoted to an examination of some areas of
policy in which marginal-cost pricing does not provide a complete
solution. Nor is the principle under all conditions and in all
cases a completely valid rule even on its own merits, i.e., as a
rule to ensure an optimum allocation of resources at the margin.
But in spite of these reservations, the principle is a very important
tool of welfare theory.

We have shown that many of the objections to the principle are
either invalid, or irrelevant for policy, or require certain more or
less important modifications rather than a rejection of the princi-
ple. Invalid are all those objections to the rule which are based
on alleged or actual indeterminacies of the marginal cost func-
tion; in most cases, the correct interpretation of the principle,
which requires in the first place the equilibrium of demand and
supply, will lead to a perfectly determinate solution in terms of
optimum prices and outputs even where marginal cost in indeter-
minate. In particular, this holds for the case of joint production
in which separate marginal cost functions generally speaking do
not even exist, but in which the marginal cost pricing principle
nonetheless applies without any modifications. Irrelevant are
those objections which apply to any and all rules of policy; this
holds for the entire class of problems raised by the factor "un-
certainty." Of the many modifications to which the marginal cost
pricing principle must be subjected before it can be applied in
practice, none appears to be so drastic as to actually imply the re-
jection of the rule as such. Most are in the nature of a compromise
between the principle itself and some other economic objective
such as the minimization of the administrative costs incurred by
putting the proposed price and output policy into effect.

In concluding this discussion of marginal cost pricing we may
once more quote Vickrey who has summarized the issue very aptly
in the following passage: "But whatever arguments may be ad-
vanced for departing in various degrees from a strict marginal-
cost pricing policy, no sound pricing policy can be developed
without using marginal cost as one of the principal determinants
without using marginal cost as one of the principal
determinants." 29

29C. J. Oort, Decreasing Costs as a Problem in Welfare Economics, Drakkerij, Holland,
N.V. Amsterdam, 1958. See Appendix on "The Marginal-Cost Pricing Principle." The
Vickrey statement appears In his 1955 article in the American Economic Review cited
above.
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V. COST-RECOVERY, MARGINAL-COST PRICrNG AND EFFIo)NNc

Before going on to the next section where I shall attempt to pin-
point the conditions under which beneficiary charges are feasible and
desirable, it seems important that we examine more carefully the ques-
tions of whether cost-recovery promotes economic efficiency and also
whether the marginal-cost pricing doctrine requires cost-recovery. I
am not sure that economists have resolved some of the issues involved.
My purpose here is to sort out some of the relevant questions on the
matter of efficiency, cost-recovery and marginal-cost pricing (long
run and short run).

It will be helpful to go back to some of the views expressed by
Krutilla above. Krutilla argues that the marginal-cost pricing doc-
trine makes the investment decision "independent of the reimburse-
ment policy for individual chunks of productive capacity." 30 He goes
on to argue that initially there may be excess capacity in facilities
which justifies a marginal-cost pricing policy of not recovering full
costs. However, as use of capacity increases prices should be raised "to
ration scarce capacity until a point is reached at which the revenue
demonstrates a beneficiary willingness to pay for service sufficient to
justify an expansion of facilities." 31 Krutilla goes on to say that if
user-fees are raised to reflect congestion costs they will sooner or later
equal the average cost of capacity: "In short, marginal cost pricing
under these conditions will result in exactly recovering costs of f a-
cilities of optimal scale and schedule of expansion."32 All of this
seems to suggest that marginal-cost pricing, correctly applied, will
provide for full cost-recovery and that cost-recovery is a desirable
efficiency objective.

To make these relationships appear even stronger Krutilla next
points out the difficulties that may arise when criteria for project de-
sign and policies for cost-reimbursement are not consistent. The design
criteria require that the scale of the investment be extended up to the
point where marginal benefits equal marginal costs. Unless user charges
are imposed to cover the costs of the marginal unit, Krutilla argues,
excess demand will develop and use of the facility will be inconsistent
with the design criteria. Therefore, reimbursement policies should be
made consistent with design criteria.

I am not at all sure that the policies of cost-recovery and marginal-
cost pricing are nearly so compatible as Krutilla suggests when we
apply the opportunity-cost concepts in a world of uncertainty and
changing supply and demand relationships, especially as may be the
case for long-lived facilities. There are some very difficult questions
raised when we ask what are the. relevant social costs in terms of alter-
natives sacrificed the "day before" a project is built and the "day
after."

Even in a world of perfect foresight and no unexpected changes in
future supplies and demands, the day after a project is built most of
the resources involved may be "sunk." The alternatives sacrificed from

3° Krutllla, op. cit., p. 66. This argument is elaborated In the paper by Krutilla In this
volume.

al Krutilla, op. cit., p. 67. See also the paper by Krutilla In this volume.
2 Krutilla, op. cit., p. 68. Some of my critics think I have been unfair to Krutilla here,

others agree with me. As I suggest below Krutilla is correct only if he means recovery of
new facility costs in an ex ante sense-and not recovery of sunk costs. See the paper
by Krutllla In this volume for a further elaboration of this point.
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then on are usually only current operation and maintenance costs which
may be very low. In such cases, prices should be set to ration supply
and demand, and this may very well mean that deficits are the "rule
of the day." The common answer in the literature is that eventually
prices will rise to ration demand as demand increases in the future,
and that the later surpluses generated will balance the early deficits
so that full costs will be recovered.

I do not find this line of reasoning convincing when this argument
is placed in a context of uncertainty and unanticipated change. The
original investment costs the "day after" the project is constructed are
historical costs-no more and no less-and they will not necessarily
reflect changing supply and demand conditions and alternative social
costs in the use of resources from that day on. Prices that correctly
ration the use of capacity and deal with congestion may or may not
return historical costs. Moreover, whether or not the revenues gen-
erated justify an expansion of facilities should not be determined by
whether or not the historical costs are covered (even though such may
be required for legal purposes), but whether the revenues are sufficient
to cover the costs of expansion or replacement costs at the time in the

future wohen they are contemplated. Clearly, future replacement or
expansion costs may bear little relation to investment costs at an earlier
period.

The Krutilla argument pointing toward consistency and compatibil-
ity of marginal-cost pricing and cost-recovery would seem to hold
only when the investment calculations were correctly made and when
the future conditions correctly forecasted. Not only can actual de-
mands exceed or fall short of those originally forecasted, but also the
costs of future replacement or expansion may be greatly different from
those that governed the cost of the original investment. What I am
saying is that the costs that should be "recovered" are the opportunity
costs sacrificed at anv time.3 ' And it is highly unlikely that opportunity
costs in the use, replacement or expansion of long-lived facilities will
be identical to those incurred the day a project is constructed. Why,
then, is recovery of original costs efficient ?

If my argument has validity it would mean that the cost-recovery
of historical costs should be viewed with suspicion when questions of
efficiency in a world of change and uncertainty are relevant. This argu-
ment would imply that repayment contracts and price policy be made
"flexible" in light of changing conditions. In other words, what would
promote efficient resource use in a future world is only vaguely per-
ceived at the time of project construction. The same logic would also
apply to project operation. Sharp changes in operating rules and
product mix of a multipurpose project may well be efficient and pro-
ductive for the same reasons. 34 Fixed repayment contracts, fixed bene-
ficiary charges and fixed operating rules may be necessary for legal
and "finance" reasons but they may not be at all conducive to achieving

13 Note the difficulties implied by this argument for privately-owned public utilities.
Investors must be paid or the market for securities wIll be affected. Notice also that the
argument also has implications for all private firms-not just those with public utility
status.

a A similar argument was advanced earlier by Hufschmidt. et al., Report of the Panel
of Consultant to the Bureau of the Budget on Standard and Criteria for Formulating
and Evaluating Federal Water Resources Developments, Bureau of the Budget, Wash.
ington, D.C., June 30, 1961, p. 59.
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efficient resource use. Although these points seem relatively straight-

forward from the standpoint of the efficiency of resoulrce use, they

have not, to my knowledge, been carefully analyzed in the literature

of public expenditure decisions.35
Notice, however, that the argument has now been shifted from tra-

ditional emphasis on cost-recovery and repayment to the "rule" that

public projects should be operated to maximize their net social product.

The "cost recovery" that takes place is the meeting of opportunity

costs. The covering of opportunity costs will recover "historical" costs

only in a. world where future opportunity costs coincide with historical

opportunity costs. I think we can agree with Krutilla that evaluation

policies and design criteria should be made consistent, as far as possi-

ble, with assumptions about future price policies. But no amount of

ex ante rationalizing can deal adequately with problems of uncertainty

and change regarding future opportunity costs.
In spite of all of this, it might be important to note that the idea of

cost-sharing (as opposed to cost-recovery) appears to have a great

deal of merit and could perhaps promote efficiency in terms of the

behovior of the parties at issue. Fox suggested earlier that (1) cost-

sharing provides valuable information on the demand for the public

service to policy makers, and (2) cost-sharing tends to keep the claims

of perspective beneficiaries in check. Note that Fox is apparently talk-

ino about cost-sharing and not cost-recovery. The arguments that we

posed earlier for user charges based upon marginal costs would imply

some degree of cost-sharing, even though "original" costs may or may

not be recovered The fact that user charges would equate supply and

demand would or could provide information to decisionmakers, as well

as providing "discipline" against excessive claims of beneficiaries. It

seems to me also that the correct argument is not zero prices versus

cost-recovery (or cost reimbursement) but, instead, is that prices will

be used to ration service and to equate marginal social costs and margi-

nal social benefits. Costs thus will be "shared" and perhaps "recovered"

but they will probably not be original costs.
AMost of this discussion is couched in terms that may be convincing

to economists but, again, how does it stack up in the "real" world of

affairs? If the original (financial) costs of construction are not re-

covered from the beneficiaries they still have to be "paid for" by some-

one. If it is not the beneficiaries of the project, who will return the

costs of bonds with interest? In the business ivorld, when future is

incorrectly anticipated, the losses of a private firm are borne by the

suppliers of equity capital and occasionally by the suppliers of debt

capital. In the public world, the state governments and local govern-

ments have the power to tax, and the federal government has the power

to print money as well as the power of taxation. The facts of the matter

are that taxes will probably be employed to recover the costs in this

case. The efficiency questions should be concerned with the possible

adverse effects of these taxes upon resource allocation versus the ad-

's One of my critics argued that more firms should be nationalized in the Interest of

efficiency to avoid the legal difficulties of deficits arising from the dictum not to recover

historical costs. The deficits could presumably be paid for out of the general treasury.

However. as Baumol suggests, taxes themselves may introduce significant deviations

from marginal costs.
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verse effects of levying beneficiary charges which might return his-
torical costs but still be inefficient.36

It is difficult to see a clear-cut answer to the issues posed here. As far
as I know they have not been given careful treatment in the economic
literature. The legal questions of how to make repayment contracts
and project operating rules more "flexible" in light of changing eco-
nomic conditions over the life of a project are also a source of major
difficulty. Clearly, these problems of cost-sharing and efficiency are
most likely to arise in the construction of large 'chunks" of invest-
ment capacity with long-lives. When public investments are relatively
divisible and small in relation to the size of the market, the problems
of future uncertainty and the large divergencies between average and
marginal costs will not exist. However, one point made here still
stands: the future opportunity costs to be covered may be more or
less than historical costs. How can it be that recovery of historical or
original investment costs is consistent with economic efficiency either
in the short run or the long run?

VI. WHEN ARE BENEFICIARY CHARGES FEASIBLE AND DESIRABLE?

Three observations seem important by way of summary of the dis-
cussion to this point. First, we have seen that beneficiary charges can
mean many things to many people. They can span the whole range of
fiscal devices from the most general forms of benefit taxes to the charg-
ing of specific fees, prices or user-charges. Second, beneficiary charges
can be based upon many greatly different principles such as: charge
what the market will bear, maximize revenues, charge what is "fair,"
charge on the basis of the ability to pay (this also has many varia-
tions), charge upon the basis of average cost, base charges upon mar-
ginal costs (short-run or long-run), and charge to recover "opportu-
nity costs."

And finally, we have noted that three major purposes or rationale
have been used by the advocates of beneficiary charges: (1) Equity-
it is "fair" to charge beneficiaries and not force the general public or
non-users to bear the burden; (2) Revenue production-most levels of
government are strapped for funds and beneficiary charges could be
used to supplement other revenue sources; and (3) Efficiency-bene-
ficiary charges can promote efficiency in the use and production of
public goods and services.

The efficiency arguments for beneficiary charges should differentiate
or separate (but seldom do) two notions of efficiency that tend to be
lumped together. We have stressed that the principles which will pro-
mote best use of existing capacity (ration wisely) may not always
provide us with answers of how much to invest in capacity in the
long-run. Questions of short-run efficiency must be distinguished from
questions of long-run efficiency. Prices based upon marginal costs may
or may not recover historical costs. Moreover, cost recovery that is
correctly based upon meeting opportunity costs will imply that the

as My critics are of many voices on the questions raised here. Some say that cost-recovery of historical costs involves no economic questions and that my worries hereare incorrect. Others see that failure to make beneficiaries share original costs will havedire consequences. Still others see beneficiary charges as second-best choices over taxlevies. Finally, some readers worry about the meaning of some of these arguments for
utility firms in the private sector.
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original costs are obsolete as a guide to efficiency in a world of chang-
ing supply and demand conditions.

The purpose of this section is to draw together some of these dif-
ferent claims and notions and to sort out the conditions under which
beneficiary charges will be more suitable for some purposes than for
others. Beneficiary charges should be tailored to what it is that we
intend to accomplish. Perhaps this paper will serve as a springboard
or introduction to a more definitive study of the role of beneficiary
charges in the efficient allocation and distribution of resources.

E QUITY AND REVENUE PRODUCTION

There is not much more to say at this point about the purposes of
equity and revenue production as a basis for beneficiary charges. The
"fairness" of a beneficiary charge is directly related to how benefi-
ciaries are perceived and whether we do in fact want beneficiaries to
pay. Beneficiaries can be both direct and indirect. And in the latter
case, the "indirectness" can be so broad or widespread as to include the
general well-being of all and perhaps could be used to justify the most
general forms of taxation. Presumably, if some general form of nega-
tive income taxation were instituted or if some general scheme of lump-
sum income payments for persons below a "poverty line," were adopted,
there would be less pressure to redistribute public goods and services
to the poor. If such redistributive schemes were in force the case for
more general use of beneficiary charges on direct beneficiaries would
be greatly strengthened. In other words, there would be more clear
separation between the distribution and allocation functions of the
budget regarding the production and distribution of public goods and
services.*

Yet, as Margolis has suggested, many important questions can be
raised about whether public agencies and congressional committees
making public expenditure decisions do reflect adequately the wishes
of voters, and whether the voters are, in turn, the taxpayers and the
beneficiaries. It is not obvious, for example, that decision rules now
employed with respect to projects approved in the Rivers and Harbors
Committee will be affected very much by types of rationale for bene-
ficiary charges discussed here. No amount of "rational" argument will
carry the day if Congress and other levels of government want to
subsidize goods and services to favored clientele and pressure groups
without explicit efficiency or redistributive considerations. It is simply
a fact of life that beneficiaries always prefer that someone else pays.
Groups with political muscle will be more successful in shifting bur-
dens than groups without political power regardless of merit consid-
erations on grounds of efficiency, fairness or a more desirable distribu-
tion of incomes.

As for revenue production and beneficiary charges, it is clear that
different governments and different public agencies vary a great deal
in their powers and abilities to raise revenues by taxation by receipt
of grants and by the use of charges and fees. The more limited are
other revenue sources, the more attractive will be beneficiary charges.
It is quite possible, for example, that municipally owned public utili-

*Further discussion of this issue is found in the paper by Schmid in this
volume.
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ties could be run at a "profit." Co]berg cited a study (now quite old)
which suggested that cities in Florida in 1950 transferred 22 per cent
of total revenues from municipal utility operations to general funds.3 7

As Vickrey has suggested, the inefficiency generated by alternative
sources of revenue production (e.g. property taxes) may be more ad-
verse than levying user charges at levels above marginal cost, even
though efficiency criteria for user charges would point toward
P=.MC. Clearly, the proposals for greater revenue-sharing 'by the
Federal Government to State and local governments would affect the
needs for revenue production by these governments. Greater revenue-
sharing could mean that the emphasis on the efficiency aspects of
beneficiary charges would be more likely to take priority over their
use as a source of general revenues for State and local governments.

PUBLIC, PRIVATE, AND MERIT GOODS

As for efficiency considerations, there exists a great deal of con-
fusion about the conditions under which beneficiary charges are desir-
able and feasible. It is helpful at this point to introduce the concepts
of "public" goods, "merit" goods, and "private" goods.38 It is tech-
nically possible in the case of "private goods" to exclude persons who
are not willing to pay for the goods or service. In private goods, the
benefit is received largely by the individual person or household. As
a result, private production is technically possible and usually desir-
able. However, there are a number of "private" goods and services
that are supplied by governments, particularly public utility types of
services.

By contrast, a "public" good, in its pure form, is a good which is
equally available to all. First, there are no feasible ways of excluding
any consumer from enjoying the good. Second, the consumption of
one consumer does not interfere with the amount available to all others.
Classic illustrations of public goods are national defense or radio
transmission which covers a whole area.

"Merit" goods have been defined in several ways and it is to be
admitted that this category is not clear cut. Perhaps it is easiest to
say that merit goods are private goods that have been endowed with
the public interest. In the case of merit goods the individual receives
more of a public service than he would have purchased on his own.
Margolis states that:

The initial attitude toward merit goods was to see them as
imposed on the population by a group of moralists, or the intel-
lectual elite, or a pressure group with power, but with a recog-
nition that the imposition might be a legitimate activity in a
democratic society.39

However, it now seems less restrictive to consider a merit good a
private good that has some public good characteristics.4 0 That is, part
of the benefit is "seen" by the individual consumer and part of the
benefit is "seen" by persons external to the individual or by tlh.e public

37 Marshall R. Colberg, "Utility Profits: A Substitute for Property Taxes," National Tax
Journal, vol. III. No. 4 (December 1955), p. 382.

3S See Musgrave. op. cit., ch. I or Margolis, op. cit., pp. 538-547.
30 Margolis. op. cit., p. 541.
'0 Several readers have argued that I ought to abandon the concept of "merit" goods.

Considering both consumption and production externalities, almost all goods are part
public and part private. Public and private goods are polar cases along a continuum.
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in general. Although it is possible to levy user charges, total produc-
tion could be subsidized up to the extent that collective benefits were
perceived. If the "subsidy" were supplied by a tax on the general pub-
lie, it could be perhaps thought of as the most general form of a
"benefit" tax. This would not necessarily mean that the good would
have to be supplied free of charge to the individual consumer. A proper
user charge to the consumer would equate marginal private benefits
to marginal private cost, the extra consumption and production jus-
tified by collective benefits 'being subsidized by general taxes.

In some cases the external or collective benefits are satisfied by the
first amounts consumed so at the 'margin the benefits received may be
largely individual in nature. As a result, we, must be careful to dis-tinguish between "all or none" decisions and those involving a little
more or a little less consumption. For example, it can plausibly be
argued thait an urban water supply confers a collective benefit to the
community in the formn of public health, in addition to the benefit re-
ceived by individual households. On this basis, it could be argued that
some form of public subsidy might be justified in support of urban
water investment and consumption. Yet, all of the public health re-
quirements might be satisfied by a per capita consumption of 60 gallons
per person per day so that a consumption rate of 120 gallons per person
per day should reflect only the equation of individual marginal benefits
and marginal costs. Hoowever, the generation of collective benefits at
the margin for merit goods could justify prices at less than marginal
costs for individual consumers.

SI-IORrT-RUN EFFICIENCY

The efficiency problem in public production is two-fold: (1) what
is the optimal level of investment in capacity (long-run efficiency).
and (2) what is the best use of existing facilities (short-run efficiency).
Clearly, the long-run efficiency question is applicable to all forms of
public production-public, merit, or private goods. Yet, the short-run
efficiency question is not relevant with regarcl to pure public goods
nor to the collective aspects (marginal ones) of m erit goods. The short-
run efficiency question refers to private goods where they m ay be a
need to ration service if my consumption interferes with your con-
sumnption and to cases where the relevant marginal costs are positive.
For public goods, then, not only is it technically impossible (or diffi-
cult) to exclude or to ration service, it is also 'unnecessary and unde-
sirable to do so. The m arginal costs of an extra consum er is zero (or
nearly so) and there is no excess demand, and therefore, there is no
need to ration. Even if it were possible to ration use, the correct price
would be zero.4'

Sometimes this point is not well-understood by students of public
policy who want more cost-sharing of public expenditures employed
to achieve efficiency in public expenditure. As eve shall see below, there

"Note, that we must distinguish between the marginal cost of adding an additional
TV set once the station is on the air and the marginal cost of changing the amount ofproduction that is equally available to all. In the latter sense, each consumer is rationedto the quantity of the service that Is actually produced. Here neither marginal utilitiesnor marginal costs are zero. Once the production decision has been made the marginalcosts of additional consumers are zero even though the amount and kind of service
for each Individual is fixed.
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are indeed many problems of trying to get the proper level of invest-
ment for public goods, but this problem should not be confused with
the role or need for user charges in the short run.

For example, P.L. 89-72 (the Federal Water Project Recreation
Act, July 9, 1965) was hailed by many as a laudable advance in pro-
viding for cost-sharing by beneficiaries of recreation and fish and
wildlife investments in Federal water projects. The provisions of the
act with respect to cost-sharing specify that non-Federal agencies
must bear 50 percent of the separable costs allocated to recreation,
fish and wildlife, and all of the operation, maintenance, and replace-
ment costs thereafter. The non-Federal share of the separable costs
can be borne in either (or both) of two ways: (1) payment, or pro-
vision of land, or facilities for the project; or (2) repayment with in-
terest within 50 years provided that the source of payemnt be limited
to entrance fees and user-charges.

Notice that repayments were restricted entrance fees and user-
charges. We have just seen that employment of such charges is feasible
only for goods of substantial "private" character where the benefit is
largely individual and where it is possible to apply exclusion. More-
over, we pointed out that there is need for rationing only when my con-
sumption interferes with your consumption and when the marginal
costs of extra consumption are positive. Apart from the legitimate
question of whether the State and local agencies for recreation and
fish and wildlife do have the necessary legal powers to incur debt and
to collect fees, it is clear that many types of recreation services and
fish and wildlife services are "public" in character. It would, in many
cases, not be feasible to collect entrance fees and user-charges nor
would it be desirable to do so as long as congestion did not develop
and cause my consumption to interfere with yours.4 2 I am not sug-
gesting that cost-sharing per se is undesirable in this case.

It is clear that the discipline of cost-sharing by local agencies
would keep in bounds all sorts of exaggerated claims of benefits for
recreation and fish and wildlife. Moreover, having to bear only 50
percent of the separable costs would not seem to be excessive when
many of the collective benefits probably reside or accrue to people
within the State or region. All of these points are certainly desirable
in trying to achieve long-run efficiency in the proper scale of facilities.

However, the restriction of repayment revenues to revenues from
entrance fees and user charges could well cause short-run efficiency
problems to arise. Although such fees might be justified on efficiency
grounds to ration service in some instances they clearly would not be
applicable across the board. Imagine trying to collect user-charges
when such recreation benefits may be widespread downstream on a
long river. On the basis of the argument here, it would seem desirable
to modify P.L. 89-72 to remove the restriction that repayments for
cost-sharing be limited to entrance fees and user-charges. We must
not confuse the rationale for cost-sharing to promote long-run effi-
ciency with the proper role of user-charges in promoting efficiency
in the short-run.

However, we should stress that an argument could and should be
made for user-charges on recreation and fish and wildlife facilities

in Robert Haveman suggests that if a local agency recognizes that user charges arenot conducive to short-run efficiency, it could choose to make the non-Federal share
in the form of an outright payment.
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without any reference to cost-sharing of original costs-but instead, as
we argued above, to ration space and to make the users see the con-
gestion or pollution costs they impose upon others. A colorful state-
ment of this point of view is provided by Gaffney:

As I recall the summer roar of Seahorse motors on peaceful
lakes, the oil slicks, the loud speaker radios, the boat toilet prob-
lem, and the beer can outrage, I lose enchantment with the notion
that the marginal boater is such an innocuous fellow who sheds
no external costs. The marginal swimmer maybe, but how much
space is he allowed? The age of genteel canoeing is dead. Man
has so magnified his powers to invade his neighbor's privacy,
and placed such terrible engines of nuisance in the hands of so
many barbarians and adolescents who are enjoined from releas-
ing their aggressions in useful labor that the marginal curve of
psychic pollution rises vertiginously. So long as we refuse either
to civilize or employ our young, the only salvation is to tax their
more destructive pursuits, and certainly not to pretend they
aren't bothering anyone.4 3

Before turning to the efficacy of beneficiary charges for promoting
long-run efficiency in investment in public facilities, it will be helpful
to emphasize three points on the role of user charges as a means of
rationing use of existing capacity. First, it is clear that as congestion
develops and as the marginal user imposes congestion or pollution
costs on other, a public good or service may become "private" in the
sense there is a need for rationing to make efficient use of a limited
facility or watershed or airshed. Here the question turns to how best
to ration. The second point to make here is the price is not the only
means to ration. It could well be that some administrative devices
could ration effectively and at less cost. This is the place in this
paper to point out that the administrative costs of collection of bene-
ficiary charges, especially user charges, may or may not be low.
Clearly, this may be an important factor governing their use.44

The third point is that zero price for some public services may not
always result in excess demand and congestion if there is some com-
plementary factor of production employed in the process which may
be rationed itself. Perhaps some examples will make the point clear.
The provision of flood control protection to lands in a flood plain is a
public good. The service is equally available to all persons in the plain
and my consumption does not interfere with your consumption. How-
ever, the service of flood control protection is rationed to the extent
that to enjoy the service one must buy or rent land (a location). The
price of land will reflect the value of the service and serve to ration
demand for the limited supply of lands protected.

In fact, most of the benefit over the life of the facility will tend
to be capitalized in land values the day the project is built. If the
flood control protection is provided free of charge to the flood plain,

43 Mason Gaffney, 'The Valuation of Public Goods-Discussion" in Garnsey and Hibbs
(eds.) Social Sciences and The Environment, University of Colorado Press, 1967, pp.
154-160.

" Although many economists are sympathetic to Vickrey's plea for user-charges to
ration the use of city streets, they are skeptical of the proposal because the administra-
tive costs of collection are likely to be high in relation to the efficiency gains Perceived.
Similarly, the desirability of water meters in underdeveloped countries to ration water
apply may be doubtful if the costs of the meters themselves, their servicing, and the
billing system are quite high In relation to the value of water saved and water Investment
avoided.
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the gainers will be the initial landowners. Subsequent land users will
-be required to pay land prices or rents that reflect changing oppor-
tunity costs and which equate supply and demand. In most cases, it
would be difficult to claim that such landowners should be classified
as a disadvantaged group so that the case for benefit taxation based
upon land values to recover marginal costs would seem to be especially
strong.

However, the fact that such windfall gains have a long historv of
political acceptance is indicative of the general observation that at-
tempts to implement beneficiary charges for efficiency reasons may not
be very successful. For the politician and for the man of affairs, the
efficiency arguments for beneficiary charges are likely to carry less
'-clout" than possible rising demands for equity or for the needs for
revenue production.

We might observe that the rationing effect of rents for lands or
houses which may serve to ration the use of a public service may need
attention for another reason. In the case of merit goods we are pre-
sumably trying to subsidize a public service, e.g., public schools. If,
however, excess demand develops, land values and housing rentals may
rise so that the disadvantaged groups may pay the "equilibrium"
price for the service in higher rent or else they may be forced to live
elsewhere. Zero-prices of services may thus generate "shadow" prices
in complementary factors which are inelastic in supply. Although the
rationing effect may be commendable from an efficiency point of view,
we may not achieve the redistribution of income we sought in provision
of the merit good. This "perversity" would be accentuated if the land-
owners and landlords received untaxed windfall gains in increases in
housing and land values.4 5

Several interesting points seem to come out of this discussion of the
fact that zero-prices to users do not necessarily imply that there is no
rationing involved in the consumption of the service. One observation
is that the real or shadow price to the user may be positive. Therefore,
it is not always clear, as the literature often asserts, that the marginal
benefits will be zero leading to waste because the service is "free" when
marginal costs are positive. In fact, the effect of nonprice rationing or
the rationing of auxiliary factors may serve to stop consumption far
short of the point where marginal values in use are zero, even though
user-charges are zero.

A second point concerns the conclusions we can draw from attempts
to construct demand curves and estimate benefits on the basis of re-
vealed behavior (consumption data) at zero prices.* Suppose, for ex-
ample, that actual consumption of a service is Q1 in a zero-price situa-
tion. Without additional information on the degree of rationing (ad-
ministrative, congestion, or the indirect rationing in the price of com-
plementary resources) we do not know whether to place Q, at point A
on the implicit consumer demand curve or whether it lies somewhere to
the left of point A, say at B in figure I below. The nature of the
conclusions we can draw about marginal benefits in zero-price cases,

45 See, J. W. Milliman, "Land Values as Measures of Primary Irrigation Benefits,"
Journal of Farm Economics, Vol. 41, No. 2 (May, 1959); also "Land Values-A Further
Comment," Journal of Farm Economics, Vol. 42, No. 1 (February, 1960); Margolis, op. cit.,
p. 546; and Gaffney, op. cit.

*Further discussion of this issue is found in the paper by 'Margolis in this
volume.
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and hence what we can infer about waste, is thus not intuitiv ely obvi-
ous. Greater consideration needs to be given to the possibilities of
hidden or implicit rationing in the analysis of revealed behavior in
zero-price situations.

Clearly, this discussion does not refute the point made by Krutilla
that subsidized facilities for one set of producer goods may distort
the demands for auxiliary factors of production so that the inefficiency
effects may be found in the use of other inputs and investments, not
just in particular service provided.4 6 But, it does mean that the ques-
tion of possible inefficiencies generated in zero-price situations is ap-
parently much more complicated than the existing literature suggests.

LONG-RUN EFFICIENCY*

The efficacy of beneficiary charges for long-run efficiency is based
upon their role in the promoting proper scales and levels of invest-
inent. Here the role is twofold. The fact that beneficiaries will be
charged will provide some "discipline" on the claims of benefits and
will tend to force beneficiaries to consider these benefits and costs (the
charges) in relation to alternative uses of their resources. If the burden
of costs cannot be shifted, there will be less tendency to "puff" claims
of benefits and the relative allocation of factors will be improved.

The argruments made earlier that historical costs are not relevant to
price policy based upon opportunity costs clearly raises many trouble-
some questions when we leave the static world and view investment
in public facilities as a continuing process. Costs that may not be
marginal in respect to output do become "marginal" in respect to the
total condition of whether to produce at all. Are the long-run ma rginal
costs that we should be concerned with merely the derivative of the
long-run total cost function with respect to output when the question
is one of whether to produce at all? Also, are there not serious be-

46 Krutilla, op. cit., p. 69. See also the paper by Erutilla in this volume.

*Further discussion of this issue is found in the papers by Schultze and Kru-
tilla in this volume.

27-877-69-vol. 1-22
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havioral implications stemming from the dictum of ignoring historical
costs the day after a project is constructed? Can you tell beneficiaries
and public agencies that costs are important before a project is built
and then not require cost-recovery the day after?

Unless substantial payment for benefits is required from benefici-
aries or from the jurisdictions in which they reside, the forces to
"discipline" public investment decisions will be very weak. Clearly,
when the discipline of the market is absent, there are serious problems
of how to obtain responsible public investment decisions. We lack
measures to re-ward good decisions and to penalize poor ones.

The "discipline" argument appears to be a powerful one, but there
is not a great deal that I can add here. Further study of this line
of thinking would be in line with the suggestions to further explore
political and behavioral models of the demand for public services.

Closely related to the "discipline" effect is the "information" effect
cited above by Fox. That is, the application of beneficiary charges
would provide decision-makers with valuable information about the
benefit functions for public services. Provision of services at zero
prices and failure to impose cost-sharing makes it extremely difficult
to estimate benefits received by users and to make careful project
evaluations.47

Just how difficult it is to estimate benefit functions in zero-price
cases is not usually appreciated. Yes, there does exist some literature
on the problem of how to get the public to reveal preferences, as we
suggest below, but the empirical problems of benefit estimation in
zero-price situations are quite formidable. For example, suppose we
have some revealed behavior on library circulation at zero-price in
an attempt to quantify some of the benefits of a public library. If
the circulation is Q1, we have to decide first whether to place it at
point A or point B on the diagram above. But, then, how do we
generate some sort of demand curve as a basis for benefit estimation?
Unless we have another point, it is clear that we have little notion of
the area to be measured and that points A and B could be consistent
with an infinite number of demand functions. Benefit-cost analysis
of public services supplied at zero prices is an incredibly difficult task,
even when we have acceptable measures of the output unit. Revealed
behavior at zero-prices is extremely difficult to translate into meaning-
ful benefit functions.

In general, I find these two arguments persuasive, yet I think that
a great deal more study of the matter is required before we recommend
the adoption of beneficiary charges for a greatly expanded range of
public services. For goods that have substantial "public" content, the
practical questions are how do we get the public to reveal their prefer-
ences and how do we collect beneficiary charges that may promote
long-run efficiency and yet not cause short-run inefficiencies.

For "private" goods, there is somewhat less of a problem. The people
or consumers have to reveal their preferences because no other bene-
ficiaries will do so and if "I do not pay, I won't get the good." The
efficiency problem with "private" good production in the public sector

47 Roland McKean argues that admission charges supply important Information about
the nature of public demands and might be justified on the grounds of being the cheapest
way for decision makers to gain information about marginal evaluations by consumers.
See Public Spending, McGraw Hill, Inc., New York, 1968, p. 73.
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is how to reconcile desire to recover costs with the need to meet oppor-
tunity costs. As I suggested above, the theoretical conditions necessary
for the reconciliation of these two kinds of "cost-recovery" are not
likely to be found in actual practice. However, we would hope that
revenues generated by "correct" pricing policies would still recover
some or all of the original costs so that the users would be more likely
to bear the costs (as well as enjoy the benefits) rather than shifting
the burden to other groups.

The application of beneficiary charges to public or merit-type goods
may not be quite as bleak as might appear from the general discussion
of public goods. As Brazer, Gaffney, and others have pointed out,
many kinds of public goods are, in fact, not equally available to all,
but available only to particular regions, areas, or user groups. Al-
though it may be difficult to estimate the amount of a policeman's
service used by a particular family on the beat, it is clear that the
policeman on a given beat provides protection primarily to that beat
and only secondarily to other parts of the city and to other cities in
the same region. For the commonly used example of a public good, the
lighthouse, the service is not provided to all, it is provided only to
boats in the vicinity of a given lighthouse. Flood-control protection
provides benefits mainly to users of the flood plain, fire protection to
one area is not fire protection for the whole city, television signals
may benefit only a limited service area and so on.48

All of this suggests that it may be easier than many writers believe
to identify beneficiaries of a particular public good. If this is the case,
the classic ingenuity of the American political system could be called
on to devise kinds of collective decisionmaking institutions to get pref-
erences revealed and to see what types of beneficary charges are de-
sired. Clearly, the formation of regional water quality authorities or
regional air-pollution authorities can make steps in this direction.
Collective services can be provided for the area as a whole, yet financed
in large part by taxes on local wealth and incomes. There is often
little reason to assume that the benefits are so widespread as to be
national in scope and therefore to be paid for out of the Federal
treasury.

VII. CONCLUDING REMARKS

When I agreed to write this paper, I thought that the subject of
the relation of efficiency to beneficiary charges was relatively straight-
forward and that a paper of about 20 pages would probably suffice.
However, I was worried about the lack of empirical studies to illustrate
the great inefficiencies that are often claimed to result from the failure
to employ beneficiary charges.

The more I examined the literature and the world about me, the
more I realized that the question of beneficiary charges and efficiency
was not well worked out in the literature. The cases discussed were
highly oversimplified, and they also skirted over the conflicts between
long-run and short-run efficiency. Some of the lack of empirical studies
can undoubtedly be attributed to the argument that "we do not know

48 James Buchanan has recently advocated that people should have two roles-one as a
taxpayer-purchaser and one as a consumer-purchaser with separate marginal tax prices
and marginal user prices. These suggestions have many attractive properties, but It Is
difficult to see how they could be implemented. See: James M. Buchanan, A Public
Choice Approach to Public Utility Pricing," Publfo Choice, Vol. V, Fall, 1968.
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what would have happened to resource allocation if we had employed
user-charges instead of zero-prices." This argument is a valid one.
But I now believe that the lack of empirical work also stems from the
fact that the theoretical relations between beneficiary charges and
optimal resource allocation are simply not well understood. Until more
work is done on the theory of beneficiary charges in relation to the
theory of demand generation for public services, the empirical work
will lag and our confidence in public policy recommendations on the
matter will remain uncertain.

Even though the literature proved to be less helpful than I had first
thought, an opposing reaction also soon became a pparent. I began to
see possible opportunities for the application and misapplication of
beneficiary taxes and of direct user-charges all about me. Possibilities
for the application of beneficiary charges were literally everywhere-
to ration airsheds, national parks, water quality, highway use, high-
wA:ay investment, city streets, most urban public services, public hous-
ing, urban renewal, postal services, hunting and fishing licenses, college
facilities, hospitals, doctors, and so on. In fact, the whole gamut of
public functions usually comprehended by the allocation branch of
government seemed to be involved.

At this point, it became obvious to me that I had a "bear by the
tail" and that the paper would soon evolve into a lifetime job. I have,
therefore, written an essay which hops around the general terrain
coming across a commonplace idea here and an interesting idea there.
I hope that the paper is sufficiently well developed to give the man of
affairs a feel for the problem, and yet to stimulate my fellow econo-
mists to do some definitive work on the theory and practice of bene-
ficiary charges.

However, theoretical advances will not be enough; possibilities for
greater application of beneficiary charges to achieve greater efficiency
in the allocation of resources are contingent upon two fiscal reforms:
(1) greater revenue sharing by the Federal Government to other levels
of government,' and (2) greater assumption by the Federal Govern-
ment of broad distributive types of programs, such as the negative in-
come tax. Until greater progress is made along these two fronts, the
questions related to beneficiary charges and efficiency will be subsidiary
to questions relating to the influence of beneficiary charges on equity
and revenue production.
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THE OPTIMAL ALLOCATION OF JURISDICTIONAL
RESPONSIBILITY: THE PRINCIPLE OF "FISCAL
EQUIVALENCE"
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Mancur L. Olson, Jr., is Associate Professor of Economics at the Uni-
versity of Maryland. Until March, 1969, he was Deputy Assistant Secre-
tary (Social Indicators), at the Department of Health, Education, and
Welfare.

The establishment of institutional arrangements with appropriate
functions, sizes, and incentives is a basic step in implementing sound
public policy. Professor Olson stresses that it is essential that the eco-
nomic analysis of proposed public undertakings consider explicitly these
institutional questions for "if a particular function is assigned to the
wrong type of institution, the incentives that the relevant decision-
maker faces may keep him from doing all that he could to serve the
public, however superb his analytical apparatus might be."

The disparate pattern of jurisdictions among national, State, county,
and city governments, with their overlapping network of functions raises
the question of the optimum pattern of jurisdictional responsibility. In
this paper, Professor Olson discusses questions pertinent to determining
the optimal match of Government activities and appropriate govern-
mental boundaries. He discusses the conditions which tend to lead to
both over- and under-production of public outputs. Both the boundaries
of the Government supplying the service and the patterns of beneficiary
charges and cost-sharing are pertinent to this discussion. He concludes
that the wide differences in the extent to which the impacts of public
goods are localized implies the desirability of a substantial number of
various-sized, independent governmental jurisdictions. These considera-
tions of the boundaries of public goods outputs together with costs of
different sizes of governments, provide a rationale for and guidance to
the implementation of grants-in-aid programs.

I. Introduction
The analytic, problem-solving approach of the planning-program-

ing-budgeting system cannot realize its full potential unless it con-
siders, not only alternative public programs and expenditure levels,
but also alternative institutional arrangements for the achievement of
public purposes. These purposes can sometimes best be achieved by
local governments, sometimes by State governments, sometimes by the
central government, and sometimes by a special public or semi-public
authority or corporation. If a particular function is assigned to the
wrong type of institution, the incentives that the relevant decision-
maker faces may keep him from doing all he could to serve the public,
however superb his analytical apparatus might be.*

The question of what the division of responsibilities among different
levels and types of governments ought to be is one that very much
needs to be asked, for it has never been adequately answered. Though
we have good economic theory that can help us decide what functions
might call for public action, and what ought to be left to free market

*PFurther discussion of this issue is found in the paper by Schultze in this
volume.
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action*, we have no general theory, in economics or any other dis-
cy1line, that will give us niuch help in deciding which level of govern-
inent should handle a given public function.' Neither is there any
model that will tell us what role subsides from one level of government
to another ought to play in an ideally structured system of govern-
ment, or whether any subsidies should be of the "categorical" variety
or of the "block grant" type**.

Perhaps partly because of the lack of satisfactory theory, there is
a wide range of thought (or ideology) in this area. There are advo-
cates of the maximum possible reliance on the level of government
that is (physically) closest to the people, of metropolitan government,
of "states rights," of unitary national government, and of world gov-
ernment. At various times and places there have also been many advo-
cates of "functional" units of government, which have responsibility
for a particular problem, occupation, or industry, rather than a given
geographical area. This point of view was characteristic of many
pluralists, syndicatists, guild socialists, and believers in the corporate
state, and is still part of the official ideology of the Gaullist movement.
The debates on this subject have lately taken on a new twist as the
"l4new left" has forsaken the "old left's" emphasis on central planning
and nationalization in favor of "participatory democracy," whichi
appears to involve a degree of decentralization at least as great as the
old right or classical liberals have advocated. The modern demands for
what might be called "black power separatism," or separate govern-
ments in Negro ghettoes, have added yet another approach, which we,
shall give special attention here.

Just as opinions on this subject are diverse, so is the practice, even
within the United States. There are, by one count, about 80,000 dif-
ferent governments in this country.2 The New York Metropolitan
region alone is supposed to have 1,400 governments. The typical citizen
is not only under the jurisdiction of national, state, county, and city
governments, but sometimes also subject to a metropolitan transport
commission, a. port authority, a sewage or sanitary district, a Soil
Conservation District, a pollution control district, a school district,
an airport comm ission, or a metropolitan planning commission or
council of governments. The citizens of Fridley, Minnesota, for exam-
ple, are subject to eleven different governm ents: The city of Fridley, an
independent school district, the North Suburban Sanitary Sewer Dis-
trict, the Minneapolis-St. Paul Sanitary District, the North Suburban
Hospital District, the local Soil Conservation District, Anoka County,
the Minneapolis-St. Paul Airports Comm ission, the Metropolitan Mos-
quito Control District, the State of Minnesota, and the United States

1 There is. however. one respect In which economic theory is not yet sufficient for
answering this sort of question. Though it tells us when unregulated private enterprisewill not work optimally, It does not tell us whether public action in a given case willimprove the situation or make it worse. Since markets are almost always Imperfect Inone way or another, and therefore do not normally work optimally, this lack is ratherserious. Any presumption that private enterprise should be used whenever feasible musttherefore rest, not simply on the virtues of market mechanism, but also on some generalconception of the shortcomings of public enterprise. Economic theory offers no generalconception of the strengths and shortcomings of public enterprise, and if therefore farfrom a sufficient basis for decisions on which functions ought to be handled in the public
sCommittee for Economic Development, Modernizing Local Government (New York:
1966), p. 17.

*Further discussion of this issue is found in the papers in part I of this
volume.

*Fuurther discussion of this issue is found in the paper by Mushkin & Cotton in
this volume.
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of America.3 Many of the governments named are obviously ad hoc

institutions, and such single purpose governments are commonplace
throughout the land.'

At the same time that the nation has this bewildering and overlap-
ping network of local and functional governments, it also relies to a

great extent upon the federal government, whose direct general

expenditures exceed those of all state and local governments put

together., The national government has also been coming to have a

larger share of responsibility over time for some types of governmental
activity.

The situation is, however, not simply or mainly one of Federal
activity supplanting a multiplicity of decaying state and local govern-
ments. New local governments and functional authorities are being

created, and since 1948 the Federal government's share of total gov-
ernment expenditures (under any one of six alternative definitions),
and of total government employees, has declined, especially in rela-

tion to that of local governments.6

The network of grants or subsidies from higher levels of govern-
ment to lower makes the situation even more complex. By one count,
there are over 400 different Federal grant-in-aid programs. Such
grants are also becoming more important. Since 1957, the amount of

Federal grants-in-aid to state and local governments has been increas-
ing at a compound rate of more than 14 percent per year.7

The labyrinthian, overlapping network of state, local and functional
governments, dependent to an increasing degree on Federal subsidies,
is widely criticized. It is considered a waste of resources and an

obstacle to intelligent planning and coherent public policy. However
much their recommendations differ, most observers seem to agree that
the present pattern of governments is duplicative and unsatisfactory.
The prestigious Committee for Economic Development, for example,
has recommended an 80 percent reduction in the number of local
governments."

What principles ought to guide the development of a rational pat-
tern of jurisdictional responsibility? Is a unitary national goveriment
a necessary condition of efficiency? Or a systematic reliance on small,
local governments with rational boundaries? Is there any general or
theoretical case to be made for subsidies from central to subordinate
governments? Or for functional governments or other single purpose
public authorities or institutions? It is to these questions that this
paper is addressed.

II

There is one minor issue that must be settled immediately, lest the

search for an optimal pattern of jurisdictional responsibility become
trivial. This issue grows out of some stimulating writings on how free

a CED, Modernizing Local Government, p. 12.
''Some professions in some states are also governed by organizations that are ostensibly

private, but nonetheless have the legal authority to regulate a particular profession.
5George F. Break, "Changing Roles of Different Levels of Government" (forthcoming),

Table I. page 3.
aBreak, op. cit. U.S. Department of Commerce, Congress and the Nation. p. 1393; and

Robert A. Dahl, Pluralist Democracy in the United States (Chicago: Rand McNally,
1967). p. 177.

7 Break, op. cit.
I Modernizing Local Governments, p. 17.
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bargaining between firms and individuals can solve some problems
that economists previously assumed could not be optimally solved
without government intervention. These writings emphasize that even
when there are external economies or diseconomies (social benefits or
social costs which do not show up in the prices the relevant actor re-
ceives or the costs he has to pay), laissez faire can still yield an optimal
result for the society, since the parties involved with the externalities
can bargain among themselves until they arrive at an arrangement
which takes account of the externalities.* There is, it is argued, reason
to hope that such bargains will in fact deal optimally with externali-
ties, since the parties concerned will always have an incentive to con-
tinue bargaining until all mutually advantageous bargains have been
struck, at which time Pareto-optimality (a situation which is fully
efficient, in that no one can be made better off without someone being
made worse off) will have been achieved. The line of argument has
naturally had considerable appeal to those who believe in laissez faire,
since it seems to show that even those problems that were supposed to
demand government action will be ideally solved if only the parties
are left alone.

Most of those who emphasize the foregoing argument are, how-
ever, careful not to press it to the extreme, and are quick to bring
in bargaining costs or other considerations that limit the applicability
of their argument. In this they are wise, for the bargaining-will-con-
tinue-until-Pareto-optimality-is-achieved assumption could prove the
efficiency, not only of laissez-faire, but of anarchy as well. If free bar-
gaining would always lead to Pareto-optimality, all desirable public
goods could be provided through voluntary agreements. Since violence
is never Pareto-optimal (unless it be between a sadist and an masochist),
anarchy would be peaceful. The distributional implications of an
anarchic but Pareto-optimal society would not be appealing,9 but then
neither might those free bargaining leads to in a laissez-faire economy.

What has just been said is not altogether frivolous, as is evident
when we think of the implications of the bargaining-brings-Pareto-
optimality assumption for our search for principles of government
structure. If, for example, there were no central government there
would be no loss of efficiency under the assumption of utopian bar-
gaining, since local governments could through bargaining make na-
tional arrangements to take care of any uniquely national problems.
Similarly (as will be obvious later) ideal logrolling in the national
legislature could deal optimally with any local problem even in absence
of local government.

Another reason why the probably frequent failure of bargaining
must be emphasized here is that where problems of government are at
issue, the number of interested parties often numbers in the thousands,
or even millions. These large numbers not only raise what might be
called the "transactions" cost of bargaining, but also pose an addi-
tional problem. A large group can bargain with others only if it
is organized, so that it can have representatives. But such an orga-
nization is itself a public good to the group it would help, and won't

" Those who could coerce others would enjoy extortionate gains. The anarchy mightalso be unstable, and could degenerate into tyranny.

*Further discussion of this issue is found in the paper by Demsetz in this
volume.
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exist unless it enjoys the power of coercion, or has some other way
of giving its members an incentive, on an individual basis, to support
the organization.l" Thus in many contexts where governmental action
is at issue there may be no real possibility of a "bargaining" solution,
since the groups among whom bargains could be struck aren't
organized.

III

The subsequent analysis will be furthered by some more special
assumptions, some of which, as we shall see, can later be dropped.
The first assumption is that the governments, authorities, and other
institutions we consider produce only collective or public goods, which
are defined for this purpose as goods such that it is not feasible to
exclude non-purchasers from their consumption (defense and smog
control, for example).* A second assumption is that every collective
good affects some clearly delineated group or area, which can be
as large as the entire population of the earth, or as small as the popula-
tion of the smallest community. A breakthrough in pure science could
benefit the entire world, and a program to combat air pollution
could help only a particular community. Both of these examples
satisfy our assumption rather nicely, but some other governmental
services that are sometimes called public goods would not fit this
assumption well, and we shall later have to relax it. A third initial
assumption is that there is no complementarity in production among
different public goods, in the sense that a government that provides
one collective good cannot therefore provide a second collective good
at lower costs than a unifunctional government could have. This as-
sumption is probably also unrealistic in certain cases, and will later
have to be relaxed.

The argument that will be developed with the aid of these and
other assumptions would better be described as a "pre-model" than a
"model," since its purpose is to set out a rudimentary and hopefully
fundamental approach that should inspire the construction of more
elaborate and realistic models based on less restrictive assumptions.
There is perhaps some basis for the hope that this approach has prom-
ise in the fact that the two other economists, Jerome Rothenberg and
Gordon Tullock, have independently set out the essentials of arguments
which, however different in some respects, in some ways parallel my
own.,,

The approach to be set out focuses on the problem of allocative
efficiency, rather than questions of stabilization and income redistribu-
tion, principally because stabilization and redistribution are obviously
most appropriate to central governments. We ask here, "What are nec-
essary conditions for the allocative efficiency in the provision of col-
lective goods?"

In every case, one or more of the following three logically possible

lo This point is demonstrated in my Logic of Collective Action (Cambridge: Harvard
University Press, 1965).

u See the forthcoming Universities-Nationai Bureau of Economic Research volume on
The Economics of Public Output, where Rothenberg, Tullock, and I discussed our ap-
proaches to this problem. See also my discussion of papers on "Efficiency In the Govern-
ment Sector," in American Economic Review, Pepers and Proceedings (May 1964),
LIV, 250-251, and Gordon Tullock's article on "Problems of Scale."

*Further discussion of this issue is found in the papers by Steiner and Arrow
in this volume.
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IV

relationships between the "boundaries" of a collective good and the
boundaries of the government that provides it will apply: (1) the
collective good reaches beyond the boundaries of the government that
provides it; (2) the collective good reaches only a part of the Con-
stituency that provides it; or (3) the boundaries of the collective good
are the same as those of the jurisdiction that provides it."2

In the first type of situation, there is an obvious cause of inefficiency.
The fact that the benefits of a given government's activity reach beyond
its borders means that it provides an external economy or "spillover,"
a-nd when any maximizing unit reaps only a part of the benefits of its
action, it tends to carry on its activity at a less than Pareto-optimal
level. In other words, situations of this kind leave a society with a
smaller supply of the collective goods in question than would be op-
timal. There is some evidence that this actually happens in the case
of military alliances, where one nation's military expenditures are a
spillover to its allies, and in city-center governmerLts which provide
services to the whole of a metropolitan area.. 3

Now let us turn to the second possible type of situation, in which
a collective good reaches only a subset of the population in a juris-
diction. Here there is what might be called an "internality," which
normally has the same effect as the externality just described. To see
this type of case in its most obvious form, suppose that the United
States had a unitary government with no state or local jurisdictions.
There would still be a need for local collective goods, such as air pol-
lution control in particular metropolitan areas.

In a situation of this type, and a democratic political system with
voting by majority rule, the provision of a collective good for a local
area will hurt more people than it helps, even if the total benefits from
that good exceed its costs, and Pareto-optimality would thus require
that the collective good be provided. If the benefits are local and the
taxes national, even a collective good -which it is Pareto-optimal to
provide will still create more losers than gainers. It is always possible
to set up a special local taxing authority, but this will be at least a
de facto government.

If all mutually advantageous bargains were struck, logrolling
would insure that all collective goods that it was Pareto-optimal to
provide would be provided. But we have already argued that, especial-
ly where large groups of people are at issue, it will very often be the
case that logrolling will not happen, and that there will not be a
Pareto-optimal supply of public goods.'4

12 Possibillties (1) and (2) could both hold at the same time. It will soon be clear that
this is particularly likely to lead to Inefficiency.

la See Mancur Olson and Richard Zeckhauser. "An Economic Theory of Alliances," Review
of Economics and Statistics, XLVIII (August 1966). 266-279 and unpublished research
on central city and suburban public expenditure patterns by Mr. Harvey Botwin of Clare-
mont College.

14 In the United States Congress. logrolling probably leads to a greater than optimal
expenditure when projects of a "pork barrel" type are at Issue. In most of these cases the
projects are of a tangible, if not monumental. type, and a Congressman Is more likely to
be Identified in his district with such a project than with a general tax increase, which
could not in any case usually be traced to any one package of local projects. The logrolled
projects, moreover, normally fall under the jurisdiction of only one committee in each
house, and this Is often necessary for logrolling.

The difficulty of logrolling across committee lines is Illustrated by the fact that legis-
lation which makes "sense" only if it applies only to a small number of areas. often can
pass only after most Congressional districts are made eligible for Its direct benefits. If
logrolling could readily occur with legislative proposals involving a number of committees.
there would presumably be no such tendency. I am thankful to Charles Schultze for calling
the difficulties of logrolling across committee lines to my attention.
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Even when logrolling does occur, there is a likelihood that it will

not provide a Pareto-optimal supply of public goods. This is because

any sharing of the marginal costs of a bundle of Pareto-optimal

projects which is not exactly proportional to the sharing of the gains

at the margin will lead to a less than Pareto-optimal expenditure.

This, in turn, is because, under any other sharing of the costs,

some member or members of coalition will be paying more than their

share, and will find that marginal costs to them come to exceed their

marginal benefits before a Pareto-optimal amount has been provided

for the society. They will then have an incentive to hold back.'

There is one special case in which benefit boundaries smaller than

jurisdictional boundaries will not lead to less than a Pareto-optimal

level of public expenditure. If X percent of the voters in a constitu-

ency are required to vote affirmatively before a measure is declared

passed, and a given collective good benefits more than X percent of

the voters, there may be a tendency for provision of a supra-optimal

level of this good. This is because (as Gordon Tullock has shown)

the minority that does not benefit from the good also pays taxes, and

those who do enjoy the good can vote for a level of provision that

equates only their own tax burden at the margin with the total bene-

fits of the collective good.
If there is this exception to the generalization that a failure of

government boundaries to match the boundaries of collective goods

leads to a less-than-Pareto-optimal supply of collective goods, it is

still true that there are systematic forces, of one direction or another,

which work against allocative efficiency in any situation where the

boundaries of a government and a collective good it provides do not

coincide. We must, then, argue provisionally (the argument will be

modified somewhat later) that there is a need for a separate govern-

mental institution for every collective good with a unique boundary,

so that there can be a match between those who receive the benefits

of a collective good and those who pay for it. This match we define

as "fiscal equivalence."
Though it is much too early to make policy recommendations, it is

already evident that both the "centralizing" and "decentralizing"

ideologies are wrong, or at any event entail inefficiency. Only if there

are several levels of government, and a large number of govern-

ments, can immense disparities between the boundaries of jurisdic-

tions and the boundaries of collective goods be avoided. There is a

case for every type of institution from the international organization

to the smallest local government. It is a merit of the present approach

that it can help explain the need for both centralized and decentralized

units of government in the same framework.
It is also already evident that some of the complaints about the

proliferation of governments, and the overlapping boundaries of

different types of governments, need to be greeted with skepticism.

Though there are undoubtedly some redundant governments, and

solie that are too small to serve their purposes properly, there is also

a need for new governments as well, including some small ones. The

metropolitan transport commissions, the port authorities, the Soil

15 If bargaining proceeds solely in "all or nothing" terms, and marginal increments are

never considered separately, the situation becomes more complex. But there would pre-

sumably still be some tendency in the same direction.
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Conservation Districts, the suburban towns, and the neighborhood
school boards that have been created are in many cases probably a
response to the forces described in this paper. The forces we have
described presumably have meant not only that expenditures on some
public problems were at a less than Pareto-optimal level, but also
that some public problems weren't dealt with at all. This, in turn,
must have led to the creation of new authorities or governments.

V

Patterns of residential segregation can also justify additional gov-
ernments, if (and only if) it is assumed that integrated housing areas
are not now a feasible (or desirable) alternative. Since different racial
and ethnic groups often have different cultural backgrounds and
tastes, they may want different types of collective goods. In cases
where the sense of ethnic identity is very strong, or where there is
antagonism among different social groups, this is particularly impor-
tant. People may then care passionately, not only about the level of
expenditures on policemen, teachers, and other public authorities, but
also about whether there is a civilian police review board or courses in
Afro-American history, and even about the race or religion of public
officials at every level. The characteristics of the collective goods may
affect not only the subjective evaluation of the services provided, but
also their objective effects, as is evident whenever differences in lan-
guage, accent, or social background impede communication between
officials and citizens. The huge role of ethnic factors in American
political history, especially at the level of city government, and the
tense state of police-community relations in many Negro ghettoes to-
day, suggest that ethnic and religious factors can have a decisive im-
pact on the nature of the collective goods that are demanded.

Though this question is much too complex to be settled here, it is
clear that there is a case for a separate governmental institution for
each ghetto, whenever group differences in taste for collective goods
are important and the patterns of segregation in housing are not
amenable to change. The collective goods then have relatively well
defined boundaries given by the boundaries of the ghetto, and govern-
mental institutions which conform to these boundaries are a necessary
condition for Pareto-optimal provision of public services.

There is no assertion here that patterns of segregation in housing
should or must be maintained, and no denial of the possible public
interest in common arrangements for education and law enforcement
which might ultimately lessen cultural and educational differences
among ethnic and religious groups. Where education of children is at
issue, the desire to satisfy consumer (parent?) preferences may be sub-
ordinated to a more general interest in the future strength and produc-
tivity of the nation. For these and other reasons, no general policy
conclusion can be derived here. But the possibility of cases where
matching boundaries of governments and ghettoes are a necessary
condition for economic efficiency cannot be denied.

VI

We have not yet considered the relationship between the size of a
government and the production cost per unit of the collective good it
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provides. This relationship obviously must have something to do with
defining the optimal structure of government and the division of re-
sponsibilities among different levels of government, so we must con-
sider it now.

In many cases, a government with boundaries that match those of
the collective good it provides will find that it produces that collective
good under conditions of decreasing unit costs. The fact that the good
could be provided to a larger group at lower costs per person does not,
however, modify the conclusion that there is a need for the "fiscal
equivalence" that this paper has advocated. If all of those who would
benefit from a given collective good are already in the jurisdiction
that provides it, there could be no point in providing it to others.

The only case where the relationship between the costs per unit of
the collective good and the size of the clientele served would modify
the argument developed aibove is that in which a government big
enough to comprehend all the benefits of its activity would have higher
unit costs of production for the collective good than a smaller govern-
ment. Here we have the only case where economies and diseconomies
of scale in production play an independent role.

An example of this sort of situation r .ngt be education. Suppose
it is true that a national school system would be so bureaucratic and
cumbersome that it would have higher costs per student educated than
a system with thousands of independent school boards. Even granted
this supposition, there still appears to be some case for Federal Govern-
ment involvement in education, since some of the benefits of education
spread throughout the land (and, with "brain drains," even abroad).
If children in one locality get a poor education, this could make the
national democracy ultimately work less well. If the children of that
locality often migrate to another locality, this poor education becomes
a problem for the recipient community. Thus each local school district
finds that its educational expenditures provide an external economy
to the rest of the Nation, and it therefore will spend too little on
education.

What normative precept is available when the desire to internalize
externalities calls for central government provision, aild diseconomies
of large scale operation call for local provision ?

The necessary condition for Pareto-optimality is then local gov-
ernments of a size that minimize unit costs, 16 and central government
grants to these local governments that are just large enough to com-
pensate the local govermnent for the external benefits of its expendi-
tures. The grants to the local governments must involve the sharing of
the marginal costs of each additional unit of service in the same pro-
portion as the benefits of that additional unit are shared between the
locality and the Nation at large. If a local government activity pro-
vides no benefits beyond its borders it should get no Federal subsidy
(except for redistributive purposes, and this should be in the form of
a lump sum or block grant, rather than one in which marginal costs
are shared). If a local government produces something from which
it gets no special benefit, the Federal government should pay the full

Is Unit costs may be a function, among other things, of the spatial distribution of the
population and the level of per capita income in each area, both of which may be affected
in turn by the level of taxes and public services in different jurisdictions. A formulation
as simple as that in the text is satisfactory only if the possible interdependence between
decisions about government boundaries and the provision and financing of collective goods,
on the one hand, and the spatial distribution of population and economic activity, on the
other, Is ignored. I am indebted to Robert Hartman for helpful discussions of these issues.
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costs, as it does with other contractors who produce goods needed for
national purposes.

There is, then sometimes a case in principle for Federal subsidies to
state and local governments,* because only through such subsidies can
we obtain both the advantages of "fiscal equivalence" and also those
savings that occasionally accrue from small scale production of collec-
tive goods. In a period when improved transportation and communica-
tion, and increased geographic mobility, probably cause the external
benefits of some local government activities to rise, we should not be
surprised to see an increase in Federal grants-in-aid. Nor should we
assume that great increases in subsidies of this type indicate that the
local governments are obsolete: they could mean they are the most
efficient purveyors of some types of collective goods. The demands for
Heller-Pechman revenue-sharing plans may also owe something to this
apparent increase in the external economies of local governments. But
revenue-sharing, though sometimes appropriate for other purposes, is
not a suitable means for dealing with this phenomena, since only grants
which involve sharing the marginal costs of the activities with spill-
overs will provide the appropriate incentives to local governments.

VII

If some of the assumptions of the argument are relaxed, the situation
becomes complicated. There is ultimately a need for an elaborate model
that explores the implications of a wide variety of assumptions. But
a rough idea of the effect of relaxing particular assumptions is easily
gained.

It is clear that a relaxation of the assumption that there is no
complementarity in the processes by which collective goods are pro-
duced tends to weaken the presumption that there should be a separate
government for every collective good with a unique boundary. Some
boundary discrepancies would be justified if collective goods could be
provided more cheaply by governments that provided two or more
such goods.17

The assumption that the boundaries of a collective good are given
also needs to be relaxed, if the full range of what are usually called
public goods is to be considered. Some of the goods that governments
characteristically provide are such that it is sometimes practical to
exclude non-purchasers from their consumption. These are usually
goods which can be provided either by the private or the public sector.
Garbage collection might be an example of such a good. Though un-
collected garbage at one residence may create problems for those next
door, it is also true that garbage collection is left to private enterprise
in some communities, and that a public garbage collection activity can
have a wide variety of boundaries.

What normative precepts would be relevant in such cases? The as-
sumptions would have to be spelled out in greater detail to give a fully
satisfactory answer. *Where a government supplies a wholly private
good, the logic of the argument here would demand that the provision

17 One way in which a multi-functional government may be able to cut costs is by re-
ducing the need for legislators, officials, and elections, and saving voters the trouble of
keeping informed about elected officials.

*Further discussion of this issue is found in the paper by Mushkin & Cotton in
this volume.
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of the good be left to the private sector. Where there is a quasi-collec-
tive good that can feasibly be provided to areas with diverse bound-
aries, there is a good case for having the boundaries of the jurisdiction
determined by the consideration of production cost. The size of juris-
diction, and its particular boundaries, would be set in such a way as to
minimize the total cost of producing the desired good. Such external
benefits as then spilled beyond the boundaries so determined should
be covered by subsidies from a higher or more inclusive level of
government.

It is rarely appropriate to go directly from theory to policy. Reality
is almost always too complex to permit policy recommendations de-
rived solely from a single model, much less a "pre-model" of the sort
adumbrated here. The urgument to the effect that governments that
were either too small or too large would tend to provide a less than
Pareto-optimal supply of public goods might be countervailed, or
even more than offset, by other considerations, in any particular case.
For example, as James Buchanan has shown, a progressive tax struc-
ture such that the median voter in a country pays less than the average
rate of tax could lead to a more than optimal level of public expendi-
ture. Countless other considerations might also be relevant in any
given case.

Nonetheless. it seems highly likely that a major discrepancy between
the boundaries of a collective good, and those of the jurisdiction that
provides it, leads to problems of the kind described in this paper. This,
in turn, argues that we can be reasonably certain that a broad array
of governmental institutions is a necessary condition of the Pareto-
optimal provision of collective goods, and that neither the extreme
centralist nor the extreme decentralist position makes sense. It is also
likely that many of the thousands of governments that have been set up
in this country to deal with particular problems have in fact been
needed, notwithstanding the complaints about the duplication and
complexity in our system of government. The existing network of
governments has many serious faults, but is nonetheless probably bet-
ter than most of the diverse arrangements that have been proposed
to replace it.
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They here examine the effect of public expenditure analysis on fed-
eral grant-in-aid programs. They assess the impact on program evalua-
tion "when emphasis is shifted, as it is in the implementation of PPB
systems, from program inputs .... to program outputs." In their
discussion, the extent to which this shift in analytical emphasis may
enable the objectives and standards of Federal grant-in-aid programs
to be designed more effectively is appraised. They emphasize the need
for PPB systems in State and community within a Federal system
which would "(1) ensure that funds are used effectively to deal with
identified national problems, (2) allow the states to tailor methods
of dealing with a problem to their own situation, and (3) avoid the need
for tight federal control of program expenditure."

The authors point to the manner in which the PPB frame-work can
be employed to aid both the federal government in developing effective
incentives for local action, and the local governments in constructing
and implementing efficient programs. They also discuss the impact which
PPB analysis is already having on federal grant programming, the ap-
pearance in federal grants of requirements for program evaluation,
systems analysis and cost-effectiveness measurement, the reinterpreta-
tion of federal planning assistance in the vocabulary of PPB systems,
and the encouragement of experimental projects to develop the method-
ology and data necessary for program evaluation.

Introduction
The development of integrated systems for PPB implementation and

the execution of the core of such systems-analysis of relative costs and
effectiveness-have been altering traditional approaches toward
intergovernmental fiscal relations. In the present paper, we ask:
What changes may be expected in the patterns and processes of
intergovernmental relations as national, State, and local govern-
ments begin or continue to implement PPB systems? We first con-
sider the conceptual changes that will affect both grant-in-aid design
and intergovernmental program policies as a process is set in motion
of (1) defining public products in terms of objectives, (2) search-
ing for and specifying program alternatives to be subjected to analysis
of costs and effectiveness, and (3) quantifying relative costs of various
ways of achieving program purposes. Finally, (4) we review briefly
the changes that can even now be observed in the emphasis of grant
programs, their requirements or conditions, and the types of programs
funded.

The principal purpose of a PPB system is to improve program policy
decisions and concomitant budgetary allocations. Implementing the
system calls for establishing a routine for program planning and for
budgeting that brings relevant benefit-cost type information, organized
and documented, to bear on public decisions. The routine is pro-
cedural, starting with emphasis on identification of program objec-
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tives-i.e., defining the results that are expected-and looking toward
a structured grouping of public services and activities into a hierarchy
of categories, subcategories, and elements that can provide a frame-
work for considering and assessing relative program results and re-
source use. The routine calls further for (1) the preparation of
analytical studies that, for a range of feasible alternatives, will com-
pare costs, on the one hand, and results or output, on the other, and
(2) the development of program and financial plans in terms of out-
puts, costs, and financial requirements over a period ahead which
includes the budget year and several years forward.

Although the documents and procedures of PPB constitute a rou-
tine, they cannot be applied in a "routine" way if the purpose of im-
proving program and budget decisions is to be achieved. They must
be seen as a built-in stimulus for a specific questioning of specific
programs-why? for whom? with what effect? and with what full
cost implications? Most importantly, a PPB system is a procedure
postulated on the imaginative asking: What might alternatively be
done? It is a stimulus for gathering of facts that can shed light on
the questions posed, and for assembling such facts in a way that will
illuminate and quantify the relevant considerations. The routine ob-
viously cannot be applied in the same way in all governments. A juris-
diction's ecology, power structure, governmental organization and
size, and its PPB staff's capacity all have an important bearing on the
system's results, and how and where the questioning of purpose, the
design of measuring rods, and the formulating and testing of options
take place.

The processes of reassessment involved in PPB implementation are
clearly relevant to intergovernmental programs: why cooperative
programs?, toward what end?, for which groups in the population?,
at what cost?, with what progress in meeting the defined purposes?,
what alternatives are available? A comparing process is not new in
intergovernmental policy; comparisons of various levels of govern-
ment expenditures and of revenues for all public purposes or for
specific public programs have been customary guides to policy formu-
lations. Disparities in education have been measured, for example, by
school expenditures per child in one state compared with that of th`e
national average, or with the average for a region. Or disparities have
been shown by comparing school expenditures per child in suburb
and core city. Comparisons also have been made of staffing patterns
across governments-for example, pupils per teacher, welfare cases
per social worker, or proportion of public health districts with full-
time public health officers. These comparisons have quantified the dis-
parities that have called for intervention by the National Government,
or by the State.

FOCUSING ON THE PROGRAM "OurruTs"

When emphasis is shifted, as it is in the implementation of PPB
systems, from program inputs (e.g., school expenditures per child). or
program process variables (e.g., pupil-teacher ratios) to program out-
puts and the products produced for the citizen, the measuring rod
applied in quantification of intergovernmental disparities changes [1.
The functions toward which Federal aid directs its support may eon-
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tinue to be the treatment of liquid wastes, the provision of improved
nutrition for children in school, or preventive public health services;
however, the definition of purposes, and the yardsticks for quantify-
ing progress toward satisfying the defined purposes, are changed.
Program standards come to be viewed in public product terms or as
outputs that represent the quantifier of the defined objectives. In
place of dollars per pupil for education, the standard may become
learning achievements; in place of public health staffing or expendi-
tures, measures of "good health," "positive health," "physical and
emotional well being" may be sought. Measures of "satisfactory em-
ployment and earnings" could take the place of dollars per capita
spent for vocational rehabilitation or vocational education.

Prior preoccupation with inputs into the process of producing pub-
lic services or with tax dollars spent cannot be turned about without
considerable study and experimentation. The public product or output
must be defined, and its dimensions and characteristics described;
methods have to be designed for measuring those dimensions and char-
acteristics; ways of collecting information on the measurements need
to be devised and tested; and the data must be gathered. Additionally,
if a concept of a nationwide standard of output underlies the grant-in-
aid concept, the measurements have to be uniformly designed and
uniformly applied throughout the Nation.

Types of output measurements-The definition of public outputs,
the methodology for measuring these outputs, the strategy for carrying
out and testing of data collection are for most public products a must
in an initial exploratory phase. A beginning, however, is being made
in accord with the changing emphasis from inputs to outputs.

In these initial efforts at assessing output, measurements of varying
depths and specificity are being discussed, ranging from fairly simple
indicators of output to more complex aggregative indexes. Relatively
simple indicators of public program outputs have been formulated that
are akin to production measures in the private sector. These output
indicators include such quantity measures as, for example, numbers
of persons served, or average daily number of patients treated, or
number of public housing units provided, and also such quality indexes
as number of patients cured, nutritional levels of assisted families,
decline in rates of measles, polio, and reductions in length or period
of unemployment. (Tables 1 and 2 reproduce examples of such output
indicators shown for selected program elements in illustrative ma-
terials prepared for State and local officials) [2]:

TABLE 1.-Illustrative volume indicators

Selected program elementa Volume of services
Natural resource programs:

Forestry ------------------------- Acres of forest lands maintained; acres
planted.

Agricultural extension services____ Number of farmers assisted.
Conservation-------------------- Number of acres with conservation

practices.
Reclamation -------------------- Irrigated acreage.
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TABLE 1.-Iilustrative volumne indicators-Continued

Selected program elements
City environmental programs:

Air pollution control- ___
Water supply system________-____
Solid waste disposal_-------------
Rodent control_------------------
Mosquito control_----------------
Waste treatment works___________
Public housing_------------------
Urban residential renewal________

Beautification -------------------
Recreational programs:

Parks ---------------------------

Museums -----------------------
Libraries -----------------------

Zoos ----------- ___------------___
Recreation centers_--------------
Performing arts centers__________

Transportation programs:
A irports ------------------------

Harbors and ship terminals_______
Highways ----- ___------------
Mass transit facilities_-----------
Parking facilities_---------------
Ship terminal warehouses_________

Public safety programs:
Parole activities_----------------
Police surveillance ------------
Traffic controls_-----------------
Fire station activities_-----------
C ourts --------------------- -
Jails and other detention institu-

tions
Street lighting_------------------

Child care and education programs:
Child care centers_---------------
Day care centers_----------------
Preprimary education --------
Regular day programs:

Elementary schools___________
Secondary schools____________

Vocational schools_--------------
Higher education (student teach-

ing).

Manpower training_--------------

Afterschool hour programs________
Summer school programs_________
Exceptional children programs____
School lunch programs___________
School health programs___________

Volume of servfcee

Number of violations corrected.
Gallons of water consumed.
Tons of trash removed.
Reduction in rat population.
Area sprayed and irrigated.
Gallons of water treated.
Number of housing units.
Number of housing units renovated;

acreage renewed.
Trees planted; fiowerbeds maintained.

Number of persons using parks at peak
time of day; number of parks; acre-
age maintained.

Number of persons attending.
Number of library users; number of

volumes on loan.
Number of persons attending.
Number of persons using or attending.
Number of persons attending.

Number of passengers embarking; num-
ber of aircraft takeoffs.

Dock area; number of berths.
Miles of paved highways maintained.
Number of passengers per day.
Number of motor vehicles parked.
Tons of freight stored.

Number of persons paroled.
Number of surveillance hours.
Number of intersections controlled.
Number of alarms answered.
Number of cases cleared.
Number of prisoners released; number

housed.
Number of street lights maintained;

kilowatt hours.

Number of children In centers.
Do.

Number of children enrolled.

Number of students enrolled.
Do.
Do.

Number of students enrolled; number of
degrees granted, total, or by field of
specialization.

Number of persons enrolled; number of
persons employed at close of training.

Number of persons enrolled.
Do.

Number of children served.
Number of meals served.
Number of examinations; number of

children screened, by types of screen-
ing.
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TABLE 1.-Illustrative volume indicators-Continued
Selected program elements Volume of servlces

Job opportunity pr
Neighborhood
Job counseling
Employment si

Sheltered worl
Vocational rel

Health programs:
General hospiti

Mental hospita
Institutions fc

tarded.
Mental health

Alcoholic clinic
Family plannii
Disease-screeni
Immunization
Referral servic
Home health s(

Nursing homes

ograms:
youth programs_---- Number of persons employed.

…------------------ Number of persons assisted.
ervices_------------ Number of persons placed; number of

persons interviewed.
kshops------------- Number of persons employed.
iabilitation…---------Number of persons receiving services;

number of persons reemployed.

als (inpatient care) - Average daily inhospital patients; num-
ber of patients treated in outpatient
departments.

Is (inpatient care)- Average daily patient loads.
or the mentally re- Do.

clinics…-------------Number of patient-hours of care pro-
vided.

s------------------ Number of patients treated.
ng clinics__________-Number of women counseled.
ng clinics__________-Number of persons screened.
programs__________-Number of persons receiving services.
es_________________-Number of families served.
ervices…-------------Number of persons served; number of

hours of care provided.
-;_________________ Average daily patient loads; number of

institutions inspected; number of in-
stitutions participating in staff train-
ing sessions.

ing services…_______-Number of families assisted; average
daily caseload.

uts---------------- Number of persons and families receiv-
ing assistance, total and by type.

Dons---------------- Number of families receiving food sur-
pluses.

are…----------------Number of families assisted; number of
children or aged receiving care.

s …----------------- Number of persons assisted; number of
persons restored to community.

TABLE 2.-Illustrative quality indicators
iram elements Quality of service

Welfare programs:
Family counsel

Welfare payme

Food distributit

Foster. home ce

Halfway house

Selected prof
Natural resource programs:

Forestry_----------- ------------

Agricultural extension services____
Conservation_--------- ----------

Reclamation…---------- ----------

City environmental programs:
Air pollution control…-------- ----

Water supply system_____________

Solid waste disposal_------------

Rodent control_------------------
Mosquito control_----------------
Waste treatment works___________

Public housing_------------------

Urban residential renewal________.

Beautification _________-______-_

Standing timber growth, by type of tim-
ber.

Farm output per acre, by crop.
Topsoil depth, width, and quality; water

levels.
Farm output per acre in reclamation

areas.

Current pollutant levels (carbon monox-
ide, sulfur dioxide, hydrocarbons,
etc.).

Water rationing days; water quality In-
dexes (dissolved oxygen, temperature,
hardness, chloride, etc.).

Periods elapsing between collections;
proportion of wastes used as landfills.

Rat bite cases reported.
Area cleared.
Water quality levels attained. (See

water supply system.)
Physical condition of public housing

(working condition of plumbing, light-
ing, heating, or air conditioning and
other equipment; noise).

Number of families rehoused in satis-
factory housing.

Measures of physical appearance of se-
lected sample areas.
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TABLE 2.-Illustrative quality indicators-Continued
Selected program elements Volume of services

Recreational programs:
Parks______---------------------

Museums ___________________.

L ibraries -------------------------

Zoos -----------------------------
Recreation centers_---------------

Performing arts centers__________.

Transportation programs:
A irports -------------------------
Harbors and ship terminals_______

Highways________-------_____---

Mass transit facilities_-----------

Parking facilities…------------ ----

Ship terminal warehouses________
Public safety programs:

Parole activities…-----------------

Police surveillance … _____-____-_.

Traffic controls------------------

Fire station activities …-------- ----

Courts--------------------------

Jails and other detention institu-
tions.

Street lighting…--------- ---------
Child care and education programs:

Child care centers…---------------

Day care centers…----------------
Preprimary education_-----------

Regular day programs:
Elementary -----------------

Secondary ------------------

Vocational schools_--------------

Higher education (student teach-
ing).

Manpower training_--------------

Afterschool hour programs________
Summer school programs_________
Exceptional children programs____

School lunch programs_-----------

School health programs___________

Lawn, trees, planted areas in satisfac-
tory condition.

Number of exhibits or paintings; scope
of exhibit coverage; special shows.

Number of volumes requested not avail-
able; waiting lists of borrowers.

Number of species represented.
Range of activities available for dif-

ferent age groups.
Number of performances of companies

with national reputations.

Delay time; ground transport time.
Size of vessels accommodated; tons of

freight handled.
Traffic delays; traffic accidents; vehicle

capacity per hour.
Extent of crowding at peak hours; fre-

quency of service during offpeak
hours.

Number of parked vehicle violations;
number of parked vehicles towed from
city streets.

Cubic area, by type.

Number of persons restored to commu-
nity; number of repeaters among pa-
rolees.

Age adjusted crime rates; number of
offenders, by number of prior arrests.

Number of motor car accidents; num-
ber of traffic fatalities and injuries.

Time elapsing between calls and fire-
fighting; fire insurance premium
rates.

Length of court dockets; number of
decisions sustained on appeal.

Number of repeaters; numbers reha-
bilitated and employed.

Illumination indexes (kilowatts).

Hours of education, health, and counsel-
ing services provided.

Do.
Number of children by reading-readiness

scores.

Number of children with achievement
scores at or above grade level.

Number of graduates; number of school
leavers; number admitted to colleges.

Number of persons receiving training
who are employed.

Number of college graduates admitted
to graduate or professional school; at-
trition rates; number of graduate stu-
dents receiving fellowships.

Number of persons receiving training
who are employed.

Changes in school achievement scores.
Do.

Number of children, by achievement or
adjustment score level.

Number of children purchasing school
lunches.; nutritional status of children.

Number of children with correctable de-
ficiencies who have received treat-
ment.
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TABLE 1.-Illu8trative volume indicator8-Continued

Selective programs elements
Job opportunity programs:

Neighborhood youth programs____

Job counseling-------------------

Employment services…------------
Sheltered workshops.------------

Vocational rehabilitation_--------
Health programs:

General hospitals (inpatient care)_

Mental hospitals (inpatient care)_

Institutions for the mentally
retarded.

Mental health clinics .___________

Alcoholic clinics ---------------

Family planning clinics__________
Disease screening clinics.____-___

Immunization programs__________

Referral services ---------------

Home health services_-----------

Nursing homes_____________----

Welfare programs:
Family counseling services_______
Welfare payments_---------------

Food distributions -------------
Foster home care_---------------

Halfway houses --------------

Volume of services

Number of persons employed by skill
levels.

Number of persons employed by skill
levels; length of unemployment period.

Length of unemployment period.
Number of persons reemployed in com-

munity.
Earning levels of rehabilitated persons.

Number of appendectomy, hysterectomy
cases reviewed by medical boards;
waiting lists; special care units.

Number of therapy hours of care pro-
vided; length of stay.

Number of persons functioning In com-
munity; discharges.

Number of persons functioning in
community.

Number of patients cured; number of
nonrepeaters.

Number of women planning families.
Number of positive cases receiving

treatment.
Decline in rates of smallpox, tetanus,

whooping cough, measles, polio.
Number of persons receiving appropri-

ate types of care or services.
Range of services provided; hospitaliza-

tions avoided.
Hours of professional nursing time pro-

vided; accessibility of physician care.

Changes in separation and divorce rates.
Number of families moving across the

poverty line; number at defined
budget levels.

Nutritional levels of assisted families.
Number of 6ases of institutionalization

avoided.
Number of persons restored to commu-

nity.

Another study, addressing the development of "evaluation criteria"
for State and local public services, explores output measurements in
terms of u6nderlying purposes of governmental production of con-
sumer goods and services [31. In this discussion, as in the case of out-
put indicators mentioned 'above, multiple measures of public products
are presented. For example, the ten criteria in regard to law enforce-
ment include such measures as annual changes in the number of offenses
for each class of crime, crime rates per 1,000 inhabitants, and the an-
nual value of property lost through crime.

Still another effort is directed at the formulation of composite "so-
cial indicators" that can summarize the well-being of individuals and
families, their living and home conditions, their health status, the
quality of their environment, their social mobility, their personal free-
dom and security.* A social indicator, as defined in the volume Toward
a Social Report, recently released by the Secretary of the Department
of Health, Education, and Welfare, is a statistic that facilitates con-
cise, comprehensive, and balanced judgments about the condition of

Further discussion of this issue is found in the paper by Sawhill in this volume.
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major aspects of a society and "is subject to the interpretation that, if
it changes in the 'right direction,' while other things remain equal,
things have gotten better, or people are 'better off."' [4] Among the in-
dicators developed are the expectancy of healthy life (or life expect-
ancy free of bed-disability and institutionalization) and extent of
criminality (crimes weighted by a measure of harm suffered by the
victim either through property losses or personal injury). Social indi-
cators are summary measurements of social health or illness, but they
do not directly relate public programs to outputs.

Still another summary measure calls for estimates of "imputed eco-
nomic value"; imputations of changes in the quality of life reflected in
the adjustment of economic accounts. Attempts have been made to dis-
cover how income measures might convey, in monetary terms, aspects
of levels of living and of individual or family well-being that are not
ade uately represented in current economic concepts of gross national
product or monetary income. W'hile imputations are made at present
in such accounts for rental value of owner-occupied dwellings and for
food produced for own consumption, other factors that influence the
enjoyment of income are not counted. Air pollution, for example, may
lower satisfaction derived from income: thus it might appear rea-
sonable that incomes should be adjusted for differences in volume and
type of pollutants in the atmosphere.

A monetary measure of impact of public programs that warrants
special attention is an estimate of the total effect of those programs on
future earnings and income levels in a community. To provide a con-
sistent methoa of counting, these future earnings are discounted to
show present value of the future earning stream. The comparative ef-
fects of various programs can be aligned in the same way.

Range of outputs-We need to be realistic in asserting how far we
can hope to proceed in this change from inputs to outputs. For it is
evident that the prerequisite for a "complete" changeover in the em-
phasis of measuring programs is the establishment of adequate esti-
mates of causal relations between inputs and outputs. In this regard we
are severely limited in most programs, particularly those in which the
research base has been weak.

As an example, if we were to attempt to measure the output of a "law
enforcement" program in a given city, we would want to know such
things as the effect of increasing the number of police officers or of
establishing more police patrol car units on the criteria used to measure
the benefits of law enforcement. However, it is known that crime rates
and value of property loss depend in an unpredictable (to us) way
on many other factors. Consequently, we would have difficulty in es-
tablishing a useful relation between inputs and "end" outputs. It does
appear feasible to estimate the impact of more police officers on a
measure of the time elapsing between the occurrence of a crime and
the arrival of a police officer at the scene. Further research also may
permit us to relate average "reaction time" to the likelihood of suc-
cessful apprehension of the offender.

It would be reasonably accurate to say that the change in emphasis
from inputs to outputs in PPBS consists of two things: (1) a clear
identification of objectives and the criteria by which one would judge
the extent of progress toward those objectives, and (2) more mean-
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ingful estimates of the relation between program inputs and "end'
outputs, so that the policies pursued will more closely approximate
the end-results that are sought.

A measure of reaction time is better than a measure of the number
of police officers, and a measure of likelihood of successful appre-
hension is better than a measure of reaction time. Ultimately as we
learn more, we mnight be able to relate these measures to crime rates
and the other criteria that more directly reflect attainment of society's
objective of reducing the incidence and effects of crime.

Program effectiveness as a determinant of grant awards-As the
work on output measurement progresses, the meaningful character of
the information-for instance, on increased learning achievement,
higher productivity, reduced losses of property due to crime, lowered
travel time to work, and so forth-will suggest reorientation of inter-
governmental programs. The emphasis will shift toward grants-in-aid
that are conditioned on the outputs or results obtained rather than
dollars spent or personnel employed. To illustrate, and to make a com-
parison between the newer output measurements and the customary
input approach to grant formulation, we select a public program area
on which sizeable expenditures are made-correctional institutions.
We assume that there is federal government concern about improving
such institutions as one method of reducing the crime-breeding condi-
tions sometimes attributed to them.

Past procedures would possibly have called for (1) identification
of some Federal grant. amount that might reasonably be expected to,
contribute to the improvement of corrections work, and (possibly)
for (2) a specification of the kinds of staffing and activities that would
serve that purpose-e.g., psychologists' services, occupational train-
ing. As more work is done on outputs and output measurement, the
purposes of correctional institutions come under scrutiny. When we
ask what the purposes are, the answers might include: (1) punishment
of the criminal as a matter of justice; (2) crime prevention, encom-
passing punishment of the criminal as a deterrent to others, rehabilita-
tive efforts when possibleto restore criminals to legitimate and socially
useful activity, and separation of the criminally ill (i.e., the mentally
ill bent on their own and society's destruction) from the rest of the
community. If the National Government's purpose in its aid is essen-
tially crime prevention, the emphasis would be placed on item No. 2
in this listing.

But how is progress in satisfying this purpose measured? We would
need to examine the problem of measuring progress in (a) crime
deterrence for those outside of correctional institutions, and in (b)
restoration of those released from correctional institutions. Direct
measurements of "the deterrence potential" are difficult to design and
apply. Crime rates adjusted to yield comparability before and after
a change in correctional policies are proxy yardsticks, but they are
far from precise. "Restorations" for specific persons released from
institutions are not as complex, even though the causal relation be-
tween individual behavior after release from prison and activities in
the prison may be difficult to establish. We might select two indicators
to assess program output for the "restorations" component, namely
rates of recidivism, and proportion of persons released from prison
who are employed in a gainful occupation 6 months after release (in-
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eluding, for women, work as a housewife). These indicators of output
become the measures of achievement of the program.

Rates for each of the outputs can be specified as a basic national
"norm," toward which a grant-in-aid system could be geared. Or,
rates of their improvement can be specified as yardsticks of progress,
permitting a differentiation among States and communities in the level
of program effectiveness. The amount of Federal support required to
achieve the national "norm" or the rates of improvement still needs to
be determined experimentally by a "laboratory-type" test in terms of
inputs of resources and their dollar costs, or on a trial-and-error basis
that seeks to evaluate the gains made relative to the increased inputs in
different states or communities.

As an illustration of the process of establishing a national "norm,"
we can draw upon a program area that has been the subject of analy-
sis within the Federal Government-Maternal and Child Health. Here,
as in the case of law enforcement cited earlier, there is a sequence of
potential measures for the program. At the one end of the sequence
we have program inputs; ithat is, average number of dollars spent in
family planning per target group family. Proceeding onward we
might measure the magnitude of activities supported, that is, number
of family planning centers established, or number of women provided
with services. Or measures of direct program effect might be used,
such as changes in birth rate among 'the target population. Finally,
one might hope to be able to identify the expected decrease in infant
mortality and birth defect rates accompanying the changes in birth
rate.*

Thus, in the maternal and child health example, we can see an array
of measurable factors which might be considered as bases for setting
standards. But how does one go about establishing a national norm
for any one time period?

Let us examine an idealized procedure that would be consistent with
the philosophy of a PPB system. It is known that a problem exists in
regard to the subject of maternal and child health-an undesirable
disparity between its status in our nation and what seems to be achiev-
able from at least two comparative measures: (1) the differing infant
mortality and birth defect rates among various socioeconomic groups
in the United States and (2) the difference between the average rates
in the United States 'and those of other advanced nations.

The program analysis staff of the U.S. Department of Health, Edu-
cation, and Welfare might be (and, in fact, was) charged with the
responsibility of analyzing Maternal and Child Health programs to
seek information on the most effective ways to attack the problem [5j. **
The analysis would estimate that one might expect to accomplish in
reduction of infant mortality rates and birth defect rates as a func-
tion of total cost for a broad array of program approaches. Ideally,
the analysis would show the best combination of program approaches
for any given commitment of total resources and would estimate the
impacts of the approaches. If the research base is adequate, the im-

*Further discussion of this issue is found in the papers by Wholey, in this
volume and Grosse in vol. 3 of this collection.

**Further discussion of this issue is found in the paper by Wholey in this
volume.
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pacts would be estimated in terms of the estimated reductions in infant
mortality and birth defect rates that could be produced by different
spending levels for varied packages of programs. If knowledge of the
necessary relations is not available, the "highest level" measures avail-
able would be estimated.

On the basis of this and other relevant information and judgment,
the responsible agency officials would decide what would be the most
appropriate program package to pursue in the present time period.
In principle, the decision at this point is in terms not of the level of
federal outlays, but of total resource commitments required. Thus, a
specific total resource commitment to a program package made up
of (1) prenatal care and improved nutrition for expectant mothers
and (2) family planning services might be judged appropriate.

The Federal Government would then have to try translating the
hypothetically achievable into fact. Ideally, the effectiveness criteria
(e.g., mortality and defect rates) would become the standards for the
grant-in-aid program. The control points would shift from program
inputs to outputs with standards set for a desired national output
"norm." The year-to-year funding for a given State would then be
set on the basis of its performance in relation to the output standard
without Federal controls on how the State put together resources to
carry out the program purpose.

Two hard questions have to be considered in this realignment on
Federal controls: (1) the possible divergence of the program package
that is developed by the States from that estimated by the National
Government when it decided upon its grant-in-aid commitment, and
(2) the difficulties of administering controls based on output standards
when there is a large uncertainty about how to achieve given program
results.

The judgment that the Nation as a whole should make a specific
commitment of resources to maternal and child health was made in
part on the basis of how much could be accomplished by that commit-
ment. If the program is defined and controlled broadlv as maternal
and child health impacts, there is no assurance that the resources will
be put together at the State level in a way that corresponds to the
analysis carried out by the National Government.

Programs would have to be more tightly defined, for example, with
a certain fraction of funds constrained to be used for family planning
centers, to assure that the program desired will be implemented in fact.
This type of constraint points to continued categorical approaches
in program design. If the National Government wishes to ensure the
outcome it has projected based on the national assessment of relative
costs and effectiveness, it must then control the detailed way that the
funds are spent by the system.

There is no easy way out of this dilemma. Strengthening of program
analysis and planning at the State level should help assure that funds
which are not tightly controlled will be used well. But this use will
not solve the problem of divergence from a national assessment and
possible need for continuing narrow definitions of program areas.

We assume that program analysis has developed an estimate of a
causal chain: from dollar inputs to resource inputs such as facilities
and personnel, to services provided to people throngh these facilities.
to the effect of these services on birth rate and family size, and finally
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to the effect of birth rates and family size on mortality and defect
rates. As one proceeds along this chain, the uncertainty of the relations
and the decrease in control between the links increases. In other words,
it is much easier to specify that a given amount of dollars will in fact
produce a certain set of facilities and personnel than to specify that
those facilities and personnel will service a given group of people in a
certain way, and that such services will produce a standard of maternal
and child health.

If one wishes to avoid a set of rigid, narrow categories, on the one
hand, but does not, on the other hand, want to sacrifice assurance that
funds are reasonably well spent, it will be necessary to change the
control points to standards for a desired national "norm" of outputs.
Given the uncertainties about how to achieve a given output and also
the many program and factor interactions, this kind of standard
setting could not be subjected to rigid controls for some time. Cer-
tainly a cutting off or reduction of funds for failure to meet the stand-
ards under these circumstances would be a harsh penalty. Conditions
for grant receipt would have to be limited to a requirement for evalu-
ation of programs, out of which should come, over time, the knowledge
required to establish controls in accord with output standards.

The changing approach to grants-in-aid under a uniform standard
is illustrated by the legal action now being taken by Detroit under
M~ichigan's Constitutional guarantee of public education for all the
children in the State. This provision is being interpreted as an assur-
ance of "equality of educational opportunity" with "equality" being
reviewed, not solely in terms of expenditures, or amounts of state
grants, but also in terms of school "achievement" levels.

A more ambitious and more intriguing approach to grant design
is one that would abandon the national "norm" and in its place rely
to a much greater degree on the individual State's assessment of its
problem and the proper way to deal with it. In this approach, the
Congress might take the position that maternal and child health
is a significant problem and establish a broad funding authority to
deal with it. However, at this point, the States, on the basis of their
own analysis of their problem in maternal and child health, would
negotiate with the National Government the magnitude of the pro-
gram, within specified limits, that is appropriate to that State. The
Federal share of the costs for carrying out the negotiated program
would then be determined yearly on the basis of the State's perform-
ance in relation to the mutually agreed upon standards of perform-
ance. An example of the type of agreement that might be reached could
be: if the State achieves the output level it projected or is within some
specified limit of that output level, the Federal share would be an
amount $; if the State exceeds the projected output level, the Federal
share would be increased proportionately; and if the state falls too
far short of the level, the Federal share would be decreased proportion-
ately (within limits). A conditioning of the grant on the results of an
evaluation would be essential to this approach [6].

While this approach to the grants-in-aid complex would require a
great deal of effort to establish, it might present a feasible way to: (1)
ensure that funds are used effectively to deal with identified national
problems, (2) allow the States to tailor methods of dealing with a
problem to their own situation, and (3) avoid the need for tight
Federal control of program expenditures.
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PROGRAM INCENTIVES THROUGH PRICE REDUCT1Ox'

Quite separate from the potential alteration of criteria for grant
awards discussed above, the development of PPB systems could have
a large effect on the design of the matching provisions of Federal
grants-in-aid. The development of PPB systems could alter the degree
to which States and localities respond in a rational manner to the
Federal incentives (hopefully rationally designed) that are incorpo-
rated in grant programs. Since the Federal Government cannot gen-
erally legislate standards for the States (as States can for local gov-
ernments) the design of incentives necessarily must take account of

1) differences in objectives between Nation and State or locality and
(2) intergovernmental differences in priorities among objectives.

Each governmental unit has its view of public purposes and its own
,emphasis (there is no "natural" sequence or order of ranking). Pref-
erences of citizens in different communities may vary, reflecting,
among other things, diverse sectional history, geography, economics,
and population characteristics. With the introduction of PPB systems,
the similarities and differences in objectives and priorities among
governments can be more clearly set forth. Assume, for example, that
the National Government is seeking to encourage promotion of major
child health services. Then assume that in one State a large majority
of the population is opposed on religious principle to such medical
care. What types of grant provisions would gain the national purpose
in that State? The conflict in basic objectives may require the enforcing
of large penalities or grants well in excess of 100 percent of program
cost that go beyond the concept of a Federal grant offering of a share
of costs on a "take-it-or-leave-it" basis.

For most federally aided programs, differences in basic objectives
are not at issue, but differences in the priorities assigned are. A State
Governor's judgments about the relative utility of a public product may
vary from those of a city mayor or of the President of the Nation. Inter-
governmental comparisons of budget allocations for defined objectives
can become a guide to the National Government on the priorities as-
signed by the various State and local jurisdictions. With this type of
information, incentives to encourage a reordering of priorities and
matching ratios tailored to achieve State and city action in accord with
national purposes and priorities could be designed less blindly.

The effect of price reduction-As suggested earlier, the Federal
grant-in-aid is an incentive to States and local governments to achieve
a nationally defined purpose. The grant-in-aid works as a stimulus by
altering the budgetary constraints and by changing the relative prices
of activities, making it less costly to undertake the aided program than
a non-aided one.

The following illustration is concerned with the question of using a
grant-in-aid to promote achievement of a specified nationwide stand-
ard within the budget year. We expect the State to increase the level
of the aided program if the "price is right." The size of the increase
will depend on the nature of the decision process in the government
and on underlying program information. For example, if a State or

*Further discussion of this issue is found in the papers by Schultze and Olson
in this veanme.



345

locality routinely makes use of cost-effectiveness analysis in its pro-
gram decisions, the prior program level of performance would have
been based in part on criteria comparing the payoff from the program
to its costs. The response to the grant offering would then depend on
how the budget constraints are altered as well as how the change in pro-
gram costs affects the decision criteria. Uncertainty will be substantial
and the task of estimating State or local response to grants will not be
easy in any case.

Figure 1 illustrates one program of national concern (program X)
and a second program which represents the aggregate of all other
State programs (program Y). We assume that, in the absence of Fed-
eral support, a State would have a budget constraint AB, and would
adopt a program combination XOYo after comparing relative costs
and effectiveness. We assume further that a national program stand-
ard has been established for program X at Xs greater than XO.

The matching provisions or Federal grant incentive need to be set so
as to gain the national program standard Xs for the State.

By providing a carrot of the right magnitude, the Federal Govern-
ment hopes to lead the states or localities to the desired program re-
source allocation. The appropriate criteria for the grant design are:
(1) the establishment of matching conditions that just induce the State
to move to program level Xs, and (2) the allotment to the state for that
program of an amount that, at the established matching ratio, would
provide the required input dollars to achieve the outputs designed.

Two different grant options are shown in Figure 1. Both are closed-
end grants at the defined standard program level Xs. As illustrated in
the figure, the grant producing an apparent budget constraint ACD
provides insufficient incentives for the State to achieve the minimum
standard level, given its comparisons of relative gains from programs
X and Y and the altered relative prices. On the other hand, if the
grant is sufficient to raise the budget constraint to AEF, the State
would be induced to reach the standard level for program X.

The matching share required would depend upon the relative own
revenue costs to the State or localities compared to the expected gains.
External flows of revenue and benefits through exported taxes, on the
one hand, and spillover of benefits, on the other, would be taken into
account in the before-grant and after-grant comparisons.' The fed-
eral grant can be designed to obtain a nationwide standard of per-
formance, or to encourage progress toward the achievement of a result
that requires, overall, a larger commitment of resources than any of
the State or local governments are immediately prepared to make.
More recent discussions on new directions in Federal aids suggest use
of the Federal taxing system not as a program incentive but as a
method for funding State and local services without program strings
attached [7].

We have indicated that strong financial inducements are required
to gain State action when the basic purpose of a State are at variance
with those of the National Government. Far smaller financial incen-
tives are required when the objectives of both State and Nation are
similar but their priorities among programs differ.

1 The options for setting the Federal share In terms of correcting distortions produced
by the benefit spillovers are presented by the authors In Functional Federalism, Washing-
ton, D.C., The George Washington University-State-Local Finances Project, November
1968, pp. 52-54. See also the paper by Knetsch in vol. 3 of this collection.
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Moreover, in designing grants, the general commitment of resources
to obtain desired results within a specified time frame has to be deter-
mined. Funding arrangements would be different for grants that are
designed to obtain some defined national standard within a specified
period than for grants that seek to gain progress at a defined rate or At
negotiated rates, toward a long-term goal.

Current mnatching ratios in the perspective of PPB-Matching
ratios have come to be varied as if they were precision instruments for
encouraging organizational changes in government or the provision of
particular services considered of high national priority. In fact, the
precision does not exist without the type of analytical framework
assumed in the implementation of a PPB system. Current matching
ratios are widely disparate, depending more on the period of adoption
of the grant than upon some rational concepts of appropriate incen-
tives to achieve national standards. Moreover, incremental changes in
matching have increasingly been used as if these ratios were finely
tuned to public decision, but the conditions have not existed for such
precision. Many illustrations may be given: Federal shares for college
construction are 33½ percent of total costs; however, if a public com-
munity college facility is being constructed, they are raised to 40 per-
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cent. Administrative costs for welfare are shared oil a 50-50 basis, but
for administrative services that offer the possibility of preventing-
poverty, a 75-percent matching is provided. For certain other pro-
grams, the Federal share for certain community facilities is increased
if the facilities are provided on a metropolitanwide basis.

Responses of the States and localities to these varied matching ratios:
are, at present, poor indicators of the adequacy of the incentives pro-
vided for expenditure decisions. A strengthening of program analysis
at the national and State levels would permit the responses recorded
from states and localities to grant-in-aid offerings to become a better
measure of the appropriateness of the ratios established. Moreover,
the National Government would have less need for tightly controlling
resource inputs when grants are structured and assessed in terms of
the results achieved. 2

PROGRAM OPTIONS IN A FEDERAL SYSTEM

The same (or a similar) national objective can be pursued in a num-
ber of different ways by a range of both public and private activities
An important phase of the analytical process of PPB implementation
is, thus, the design of program alternatives. The health of the child, for
example, can be improved by medical services, by nutrition care, or by
health education. The choices in methods to achieve defined objectives
depend upon the options that are created. This emphasis on alternatives
or options alters the decision making from that of "confirming" or
"denying" a particular method, to that of choosing on the basis of an
assessment of the trade-offs involved in allocating scarce resources. A
large commitment to build analytical capacity within State and local
governments, to appraise results of 'public programs, and to design
new methods where old ones do not yield results could alter the opera-
tion of our Federal system in a major way. As we shall point out
below, grants-in-aid can play a significant role in allowing many op-
tions to be considered.*

States by and large have become reactors to rather than creators of
social invention and innovation. However, generalization about the
fifty States in this respect, as in others, is likely to be only partially
accurate. Many States have innovated at one time or another. Wiscon-
sin introduced unemployment compensation before the nationwide sys-
tem was on the drafting board; California introduced hospital insur-
ance benefits long before Medicare: Rhode Island adopted the first
temporary disability benefit. Equalization of grants-in-aid is a State
invention adapted by the National Government for its own grant-in-
aid procedures. The negative income tax proposal is an adaptation and
extension of experience in Indiana, Minnesota, Nebraska, and Wiscon-
sill, with income tax credits for sales or property taxes paid by the
aged or the poor. "Home health care" is an extension of hospital
practices in Ohio and New York. Tax sharing, which is now receiving
such widespread national attention, holds a State patent. Nevertheless,
the volume of inventive or innovative activity on the State level is less
than impressive.

2 There may continue to be need for narrowly defined categories of Federal aid to over-
come jurisdictional barriers, as Indicated later.

*Further discussion of this issue is found in the paper by Olson in this volume.

27-K7T-69-vol. 1-24
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In the private market place, day-to-day competitive forces encourage
creative design of new products and new production methods. Large
sums are spent by industries in research and development activities to
generate new products and methods so that competitive positions may
be maintained or improved. For governments, a certain amount of in-
centive for new idea generation has been provided by the political
process; however, that process focuses on novel products that can be-
come the "issue of the year" rather than on a continuing research and
development effort. With the introduction of analytically based plan-
ning-programing-budgeting systems, a potential procedural basis is
established for seeking out program options at all levels of government.

Classes of options-In understanding the possible contribution of
program analysis to the generation of alternatives and new public
products at all levels of government, various classes of program
alternatives may be distinguished by their point of origin. One class
follows from the logical procedure of the analysis itself; a second
represents a program proposal in the public domain-i.e., an idea that
has not been implemented in the particular government; and a third
is the new social invention [8].

The "search for alternatives" necessarily starts by definition of com-
ponents of the system that help to identify the various ways a problem
may be attacked. In the example presented earlier of improving cor-
rectional institutions to prevent crime, the components that affect the
output of correctional institutions include: the correctional institution
itself (physical facilities, staffing, guard services, food, clothing, edu-
cational training, psychological services and other medical care, etc.,
for the prisoner) ; the courts; the police and probation system; the
families of the prisoners; the community; and industry and its hiring
practices. We also identified several measures of output to assess prog-
ress toward achieving the defined result. These include (a) the rates
of recidivism, and (1) the proportion of those released from prison
in satisfactory employment after a defined period. The programs and
activities which might favorably affect those measurements of results
include changes to (1) improve correctional institutions, (2) develop
the socially acceptable attributes of prisoners, (3) make law enforce-
ment fairer and speedier, (4) motivate families, community, and em-
ployers to re-absorb the prisoner into family and community living.

Some of the program options logically follow from identification
of the components of the system. Still other options might be devised,
building on proposals that have been advanced; for example, more
extensive use of half-way houses and community-based correctional
programs for adjustment to community living after release from
prison. Additional options essentially require social invention or new
ideas about how to improve the components of detention programs and
correctional institutions, police, and probation systems-or how to de-
velop new and more effective incentives to modify family, community,
or employer behavior.

For each kind of option there is a range of program levels; that is,
variations in doses (the more or less) of each activity. And there are
possible variations in level for different persons within the general
group for whom services are provided. An important range of options
can result from questioning about the smallest "doses" that will yield
the greatest result for each of the types of persons involved. Even
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without a great degree of precision in measurement, some quantifica-
tion of changes in effectiveness that are produced by adding small in-

crements to costs, or by reducing costs by some increment, may provide
new guides to policy decisions. Focusing on marginal gains and mar-
ginal costs accompanying changes in the level of a particular activity

is then a possibility open to each governmental unit, although not all

types of activities or programs are equally accessible to each unit.
Fragmentation of government and constraints on program op-

tions-In a centralized government, whose public responsibilites ex-

tend over the entire spectrum of the system, the options are open

ended. The government is in a position -to define the range of possi-
bilities, to gather the facts required, to experiment, and to invent. And

it could, on the basis of all the information on results and costs, select
a combination of programs that in specified doses would change pris-

oner behavior, prisons, courts, police, parole, and incentives for fami-

lies and employers to yield the lowest rate of recidivism, the highest
percentage of employment-and that would lower crime rates.

In a decentralized system, some options are foreclosed to the Na-

tional Government, or are shared with the States; frequently many
local governments are involved, including overlapping local govern-
ments in a single geographic area.* In such cases, the selection of feasi-

ble options for program analysis takes on a somewhat different mean-
iig. For example, a city government may have responsibility for police,

and the State for parole; the county government may have responsi-
bility for the jails, the State for correctional institutions and also for

training programs or employment incentives. A particular local gov-

ernment's power to deal with a program problem may be constrained
by State laws. Such constraints are not necessarily absolute but change
would certainly involve time and persuasion and, for the immediate
present, may be blocked.

To illustrate the effect of jurisdictional responsibilities on alterna-
tive program designs, we follow somewhat further the example cited

earlier of rehabilitation of criminal offenders. For a number of possi-
ble ways of gaining the results desired in crime reduction, we identify
the agency whose program would be affected and the government
responsible for the agency's program (table 3). Resource allocation
of State, city, county, and special districts would be variously influ-

enced. Moreover, if within a governmental jurisdiction program op-

tions are restricted further to the particular mission of a single agency,
program possibilities that might yield greater results may be fore-

closed because the option falls outside the responsibility of that agency.
We have not selected the most complex instances 'to show the juris-

dictional constraints in the search for alternatives. Federal author-
ities may be directly involved, for example, in cases involving drug
addicts. "Agencies" may be independent commissions that have direct
access to legislative bodies 'and are not responsible to the governor,
mayor, or county executive.

Two aspects of the search for alternatives in a decentralized system
require special emphasis. First, as illustrated above, options are con-

strained by the fragmentation of government. Second, these con-

straints may point to special federal encouragement by narrowly de-

fined categorical grants to provide incentives for overcoming the bar-
riers of such constraints.

*Further discussion of this issue is found in the paper by Achinstein in this

volume.



TABLE 3.-REHABILITATION OF CRIMINAL OFFENDERS TO REDUCE RECIDIVISM AND INCREASE EMPLOYMENT IN'
SOCIALLY ACCEPTED EMPLOYMENT

Program type Agency Assumed governmen

Improving detention services and facilities Jail- County.
Im roin crecioalinttuios ---------- Welfare agency -- ------- Do.Improving correctional institutions Superintendent of prisons - State.

Physical facilities and security -do -Do.
Vocational training and equipment -do -Do.
Counseling -do -Do.Thera py------------------------Health department--------City.
Cooperative arrangements with industry -Employment office -State or private.Improving parole arrangements- Board of parole -State.
Counseling -Social services -Do.Providing access to training -Education agency -Special district.Referral to community agencies -Referral agency -City.Surveillance ---------------------- Bnard of parole---------Slate.

Improving police deterrants of past offenders through more cer- Police department - City.
tain apprehension.

Improving deterronts of past offenders through more certain Court -County.
and faster sentencing.

Programs for nonimprisonment -Courts -County.
Probation department State.
Social services -City.
Educational -Special district.
Department of institutions ---- State.Community acceptance and adjustment:

Vocational placement program -Emptoyment-exchange -Do.Employment followup . Social services, police - City.Family aids Various - State, city, county.Program of selection among offenders: Analysis of character- Mental health agencj City.istics of offenders in relation to rehabilitation methods. Health department Do.
Department of institutions - State.Opening employment opportunities-----------------do------------- Do.

Strengthening the Federal system-Over the longer run. proce-
dures that call for options give momentum to a change in the way
of thinking about intergovernmental programs. In the past, many
State and local government programs have been responses to legisla-
tion enacted by the U.S. Congress making new offers of Federal aid.
The initiative, increasingly, has been a National Government initia-
tive. State, city, and county have begun, however, to implement PPB
systems and to undertake analytical searches of better ways to get
the results desired. The State and local governments should be able
to initiate programs and develop innovative production methods.
Some of the Federal grant offerings, on careful assessment, may be
deemed contrary to community purposes, or insufficient.3 New meth-
ods more in harmony with the political, demographic, economic, and
social conditions in a locality may be formulated.

Perhaps no more fundamental impact of PPB systems on inter-
governmental relations will be generated than through the processes
calling for a search for alternatives and the testing of them. It has
been a long-standing notion of federalism that the division of respon-
sibility provides government laboratories for experimentation. With
the introduction of PPB procedures, a new meaning is given to ex-
perimentation. Out of such experimentation may come laboratory
findings and a body of experience varied to meet the special needs
in particular communities and giving added support to greater flexi-
bility in Federal grant-in-aid designs.

a See section above: Program Incentives Through Price Reduction-
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IMMEDIATE IMPACTS OF PPB ON INTERGOVERNMENTAL PROGRAMS

The questionraising of PPB is having its immediate impact on
Federal grant programing. A number of newer Federal grants re-

quire program evaluation, application of systems analysis, cost-
effectiveness measurement either as a condition for Federal aid, or
as a criterion for project selection. Federal planning assistance is
being reinterpreted in the vocabulary of PPB systems, and extended
to give support to PPB implementation in State and city. And experi-
mental projects or research are being funded to yield data necessary
to assess potential program payoff for resources spent. These three
developments are sketched briefly below.

Priogram evaludation: selection criteria and grant requirements-
Early in the national PPB effort, programs of the Office of Economic
Opportunity were subjected to a study of the pay-off for amounts
spent. The nationally administrated Job Corps program, as wvell as
the intergovernmental Neighborhood Youth Corps, were compared
'to determine the cost and effect of each on employability of economi-
cally disadvantaged youth. "Head Start," as a cooperative intergov-
ernmental preschool program, was launched but not without the
strings of assessing the effort to show what was gained by way of
educational achievement. Title I of the Elementary and Secondary
Education Act of 1965 required project evaluation as part of the
reporting conditions attached to the grant. The Demonstration Cities
and Metropolitan Development Act of 1966 calls for evaluation of
the model cities program. To assist cities, the act authorizes HUD
to provide technical assistance directly or by contract to city demon-
stration agencies. The 1970 budget calls for over a tenfold increase
in the range of specialized technical assistance, including contracts to
assist both the cities and the Federal agency m evaluating the effec-
tiveness of the city program. Grants enacted in 1968 make even
plainer the effect of the processes of program consideration that char-
acterize PPB systems on grant requirements and selection criteria.
The Juvenile Delinquency Prevention and Control Act of 1968, for
example, sets forth-as a criterion for project approval-an assess-
ment of relative costs and effectiveness of the programs proposed for
achieving rehabilitation of juvenile delinquents.

Planrnng assistance-As the processes of planning, programing,
budgeting systems are being implemented, a new direction is being
given to planning provisions in federally aided programs. Federal
planning assistance is in a gradual, but nevertheless important, transi-
tion in which "planning" is increasingly coming to be defined in the
terminology and content of PPB. Assessment of costs and effectiveness
of alternative activities or programs is being encompassed within the
context of planning. In some instances, new planning requirements are
being adopted that call for cost-effectiveness analysis as a part of the
planning process. Planning requirements of the Omnibus Crime Con-
trol and Safe Streets Act of 1968 are being defined in this way, for
example. In other cases, existing planning grant support is being rein-
terpreted, including guidelines for comprehensive health planning and
for educational planning. A pulling together of planning activities by
a central unit in State or city is part of the new awareness about an
integrated system of program planning. For example, Federal funds
for comprehensive health planning may be made available to a central
planning agency by the governor's decision.4

' But these funds continue to be earmarked for health planning purposes.
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Central government-wide planning support through the 701 grants
under the Housing and Urban Development Act is increasingly be-
coming available to the States for implementation of PPB. The De-
partment of Housing and Urban Development is now providing en-
couragement to states to undertake studies for adapting and testing
PPB concepts in the operation of State government. A 1969 set of
guidelines for State PPB studies makes plain the thrust of strengthen-
ing "the governmental decisionmaking process by integrating the plan-
ning and budgeting functions and, thereby, including systematic pro-
gram design and analysis within a multiyear time frame." The Model
Cities program-Title I, Demonstration Cities and Metropolitan De-
velopment Act of 1968-is giving support to systematic analysis of
programs by its guidelines for goals and objectives setting, the design
of strategies for achieving those goals and objectives, and by its re-
quirement of a multiyear financial and project forecast. A linking of
analytical processes in model neighborhoods to city-wide PPB efforts
is encouraged. The act specifically calls for "systematic analysis of the
costs and benefits of alternative courses of action."*

The planning assistance requirements and the Federal guidelines set
for States and localities are being altered from the early emphasis on
compilation of data on resources, and estimates of need, to a new em-
phasis on formulation of objectives, development of alternatives,
quantification of costs and effectiveness of alternative methods of
satisfying those objectives.

The steps that have been taken to encourage PPB systems in State
and locality fall short of a continuing Federal grant support for cen-
tral staff work on programs analysis or central review of such analyses
in State, city, and county. But proposals are being advanced for such
Federal grant support as an underpinning for greater flexibility in
Federal grants for substantive functional programs, and also through
nonconditional aids.

Federal support of experinmentation-Experimentation and re-
search on a vastly enlarged scale is a major prerequisite to meaningful
analysis. The process of implementation of PPB places a heavy de-
mand on information about the operation of public programs and ac-
tivities and the effects they produce. The question-asking proclivities of
the analytical process are enormous. How are children motivated to
learn? Are different groups of children motivated in different ways?
What is the best way, for what types of children? Can we identify the
characteristics of the children who are best motivated through the
various methods? What are appropriate and efficient testing methods
to determine those characteristics? What is the margin of error in
applying such tests? How could these errors be reduced?

Or, to change the subject matter: What are the factors that con-
tribute to physical and emotional well being? How are persons in
different ages, economic conditions, with differing habits and cultural
patterns encouraged to eat, sleep, drink, play, exercise, work, and seek
health care so as to gain physical and emotional well being in the
population? We could expand this type of question raising over the
entire range of human and environmental problems of society.

*Further discussion of this issue is found in the paper by Ross in vol. 3 of this
collection.
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Many of the questions are familiar ones that have been raised before.
But the concept of testing program results and of relating public
resource commitments to the promise of results obtained, is different.
And in an analytical framework in which programs are tied to budget
decisions, the questions take on new urgency, and the findings have a
direct application that was not available earlier.

There is a need to adopt a truly scientific approach to our quest for
answers. Governments are learning, sometimes at considerable expense,
that the necessary answers do not "pop out" of massive fact gathering
exercises. We must identify what it is that we need to know and design
our real life experiments to help us find the way.

Steps are being taken to get answers to the many unanswered ques-
tions. A new Federal encouragement is being given to research. Exam-
ples are the newly created Law Enforcement Institute in the Depart-
ment of Justice, and the federally supported nonprofit Urban Insti-
tute. Experimental programs designed as experiments with appro-
priate controls are also being fostered. These experimental programs
differ from the demonstrations supported through Federal grants here-
tofore. Most of the earlier demonstrations were intended to foster
innovation, to encourage the trying out of ideas in a number of com-
munities, and to make some inroads, in a prescribed way, on problem
areas that the National Government was not prepared to launch on a
nationwide basis because of costs involved. The demonstration pro-
grams were designed to gain more widespread use of program methods
and had no clearly designed experimental content. Evaluation proce-
dures were not built in, and provision was not made for dissemination
of results of the demonstrations.

Demonstration grants to State and local governments, as well as
universities, had been made, for example, for well over a decade before
discussion took place on how to design an economic opportunity pro-
gram. Despite the long period of demonstration support for a wide
range of public services, there was not a ready body of material that
could be used in developing the antipoverty program.

The purpose no longer is innovation; it is measuring the results of
innovation. The notion of building into a series of demonstration proj-
ects planned variations in program and measuring effects of the modi-
fications or variations came only as analytical procedures on a system-
atic basis were adopted. There is now not only a need to know, but a
way to apply and to alter programs as a consequence of the informa-
tion obtained.

The stimulus to research and experimentation may be expected to
gather momentum with heightened emphasis on program design prior
to large-scale commitment of resources. Some examples are already
plain, such as in Head Start and Follow Through programs in some
communities that are planned to yield experimental findings, and the
new models for experimenting with alternate approaches for up-grad-
ing vocational education.

By the careful recording of these and other experiments, a deepened
knowledge becomes available for analysis of expenditures in local
communities. Concomitantly, networks of clearinghouses are being cre-
ated to transfer information from research and experimental projects-
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SO0rE NEXT STrPS

A new path is being taken in intergovernmental programs as the
National Government, States, and localities undertake to implement
integrated systems of planning, programing, and budgeting. Advance
down this path would be greatly facilitated by specific legislative
:authority for a formula grant-in-aid offering especially designed to
encourage and support staff efforts and staff training on PPB in the
-States, cities, and counties. The intergovernmental 5-5-5 demonstra-
tion, financed by the Ford Foundation, called on five States, five
cities, and five counties to begin the process of PPB implementation.
This project provides a body of experience on which other States and
localities may draw in organizing and building the necessary staff
competence.

Grant-in-aid methods and procedures for substantive programs
cannot but be affected by more widespread adoption of processes for
improving the information on which programuand budget decisions
are made, and especially by the new emphasis on program results. At
this stage of understanding of program outputs and combinations
of personnel, material, and facilities that are required to achieve the
results sought, primary emphasis needs to be given to program evalua-
tion, research, and experimentation that can yield information for ap-
propriately designed grants-in-aid. But even now, steps could be taken
-to review the entire grant-in-aid mechanism in use and to ask whether
greater latitude can be given to States, cities, and counties.

Adoption of an unconditional grant as supplementary to categorical
aids would help to bridge the gaps in program covered by present cate-
gorical grants as well as to improve the fairness and efficiency of the

-tax sources used in financing of State and local public services. The
'comparing processes of program analysis applied to these services
would help assure that the augmented Federal tax funds would be
:spent to provide the most wanted public services at the lowest cost.
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The application of economic analysis to Federal expenditure policy can
lead to improved effectiveness of public programs only if expenditures
can be reallocated in response to the findings of analysis. Currently, a
substantial share of the Federal budget cannot be transferred from one
program to another through the budget review and appropriations
process. Professor Weidenbaum cites four categories of Federal expendi-
ture for which budgetary allocation cannot be controlled by annual
Congressional action on appropriation bills. These categories are trust
funds, permanent and indefinite appropriations, fixed charges, and
ongoing projects. In analyzing the budgets of each of the Federal agencies
for 1969, Professor Weidenbaum finds that only 52 percent of the total
Federal budget is "relatively controllable." The degree of control present
in agency budgets ranges from 0 to 100 percent. He states: "Under present
law it is almost futile to perform benefit/cost . . . analyses which may
demonstrate that the Government obtains a lower return on its invest-
ments in highway transportation than in air transportation or some other
alternative and, hence, that some shifting of funds might improve eco-
nomic welfare." The analysis concludes with recommendations for reduc-
ing these institutional obstacles to the implementation of sound public
expenditure policy.

Introduction
The increased efforts that economists and others have been making

in recent years to improve the concepts and procedures for allocating
public resources make it especially necessary and desirable to focus
greater attention on the obstacles to making these improvements oper-
ational. One major set of obstacles to improving public resource allo-
cation is the legal and other institutional constraints that limit the
discretion of governmental policymakers.

For example, under present law it is almost futile to perform
benefit/cost or similar analyses which may demonstrate that the
Government obtains a lower return on its investments in highway
transportation than in air transportation or some other alternative
and, hence, that some shifting of funds might improve economic
welfare. The futility arises from the simple fact that the major finan-
cial authorizations for highway programs are not contained in the
appropriation bills requested by the President and enacted by the
Congress, but in the relatively long-term legislation which authorizes
the Federal-aid highway program. Thus, the Congress cannot, through
the budget review and appropriations process, in practice effect a
transfer of funds from surface to air transportation by reducing the
appropriations for the Bureau of Public Roads and increasing those

2 An earlier version of this analysis appears in hI. L. Weidenbaum, "On the Effectiveness
of Congressional Control of the Public Purse," National Tax Journal, December 1965. The
author is Indebted to Mr. Suk Tat Suh for assistance in developing the statistical materials
used here.
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for the Federal Aviation Agency, two component units of the Depart-
ment of Transportation.

Similarly, there is no discretion through the budget process to shift
funds from an income-maintenance program such as public assistance
to aid to education, both functions of the Department of Health, Edu-
cation, and Welfare-or to any other purpose whether it involves ex-
penditures or tax reduction. This rigidity arises because the expendi-
tures under the public assistance program are in the nature of fixed
charges; they are predetermined by statutory formulas governing
Federal matching of State disbursements for public assistance. Given
the permanent statute on the books, the amount that the Federal Gov-
ernment spends on this income-maintenance activity each year is de-
termined by the pattern of state welfare disbursements. Neither the
President nor the Congress can much influence the amount of Federal
expenditures in this area within the confines of the budget process.
Changes in the basic social security legislation would be necessary.

There are many other examples of these institutional obstacles to
improving the allocation of public resources, as will be shown later on
a more comprehensive basis. The end result of course is that the process
of public resource allocation is hardly that deliberate and systematic
choice among alternatives that economists try to envision. Rather, it is
a fragmented and compartmentalized affair. Many of the key decisions
are not made during the budget process or within the budgetary
framework at all.

It is an earlier stage of the process which is the effective point of
decision-making on numerous government spending programs-the
enactment of substantive and often permanent legislation. This is the
birth stage, and rebirth and growth stages, of a substantial proportion
of Federal spending. This is the stage where many of the basic policy
decisions are made-the nature of farm subsidies, the types of public
assistance payments, and the level of highway grants. However, since
it is the substantive committees of the Congress which handle enabling
or authorizing legislation (e.g. Commerce or Foreign Relations or
Public Works), rather than the appropriations committees, cost-im-
plications of the new programs often are relegated to secondary con-
sideration or even ignored.

As will be demonstrated below in quantitative terms, the effective-
ness of appropriations control over Federal Government expenditures
is far less than it superficially appears to be.2

This study of the techniques of governmental budgeting may shed
some light on the substantive issues involved in the allocation of gov-
ernment resources. It may help to explain, for example, why the mili-
tary budget goes through cycles of alternate expansions and contrac-
tions, while the expenditures of domestic-civilian activities-notably
the social welfare programs-continue to rise almost without inter-
ruption. The basic explanation presented here is in terms of the dif-
ferences in the relative controllability, through the appropriations
review process, of the different types of government spending pro-
grams.

2 This substantive point is developed more fully In M. L. Weidenbaum, Federal Budget-ing: The Choice of Government Programn, Washington, D.C., American Enterprise Insti-
tute for Public Policy Research, 1964.
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TYPES OF BUDGET CONTROLLABILITY

This study focuses on the effectiveness of congressional power over
the public purse, as measured by the degree to which the Presidential
budgetary recommendations are subject to substantial modification
through the appropriations process. In most cases, the discretion of
the Executive Branch in preparing the budget estimates is also limited
by similar institutional obstacles.

The rather narrow definition of controllability of go vernment fund-
ing used here needs to be emphasized. The analysis is being made
from the viewpoint of annual action by the Congress on the appro-
priation bills that finance the various government agencies. Given a
long enough time span and the support of the Congress as a whole,
virtually all Federal spending programs are susceptible to modifica-
tion, if not elimination. If it so wished, the Congress could repeal
the substantive, permanent legislation requiring public assistance
grants or veterans pensions or farm price supports, or at least modify
the statutes to make them more permissive. In time, it could con-
ceivably retire the public debt and thus obviate the need for annual
interest payments or at least reduce the size of the debt to be serviced.

Nevertheless, in practice the President and the Congress do not face
each year's budget preparation and review cycle with a clean slate;
they must take account of large accumulations of legal restraints
within which they must operate.

From the viewpoint of appropriations review, there are thus numer-
ous exogenous forces and factors which they must take account of
and cannot effectively control: the number of eligible veterans who
apply for pensions or compensation, the amount of public assistance
payments made by the states and for which they must be partially
reimbursed according to prescribed matching formulas, and so forth.
The relatively controllable portion of the budget, from this viewpoint,
consists of those government spending programs where the determin-
ing factors are endogenous to the appropriations process, which may
modify them, at least to a considerable extent.

Four categories of exogenous institutional barriers to improving (or
at least changing) the allocation of government resources are identified
here: trust funds, permanent and indefinite appropriations, fixed
charges, and ongoing projects. These categories are not mutually ex-
clusive and thus individual programs have been assigned to them
sequentially; that is, all Federal Government activities operated
through trust funds have been assigned to that category, even though
the great bulk is financed through permanent and indefinite appro-
priations. Thus the category of permanent or indefinite appropriations
is limited to Federal activities not operated through trust funds.
Similarly, activities financed under permanent appropriations may be
viewed as a fixed charge on the annual budget. Nevertheless, only
programs which do not fall within the two categories mentioned
previously (trust funds and permanent or indefinite appropriations)
are shown as fixed charges. Thus, double counting is avoided.
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TRUST FUNDS

The first category of relatively uncontrollable items dealt with herer
are the so-called trust funds. These vary from the large social insur-
ance type of mechanisms, such as the old-age, survivors', and dis-
ability insurance program, to the gift fund for the Library of Congress.
The common characteristic of these trust funds which is relevant for
the present inquiry is that they are generally financed through perma-
nent appropriations which do not require annual action by the Con-
gress. As stated in one recent Budget Document:

"Most trust fund receipts are made available for use by permanent
laaw, without requiring further -action by Congress." 3

Another clear indication of the relative uncontrollability of these
trust funds through the budget process is that they generally do not
even appear in the annual appropriation bills. In the case of the social
insurance funds, the actual level of expenditures is determined by the
number of eligible persons who apply for benefits during a given year.

For grants to states for highways, the Federal-aid Highway Act of
1954 and amendments to it not only authorize the program but also
provide authority to enter into obligations, in this case to commit the
Federal Government to make grants to the States at a later date.* This
bypassing of the appropriations process is often referred to as "back-
door spending." Technically, however, it is backdoor financing. The
actually disbursements of the Federal funds to the states require the
Congress to enact so-called "appropriations to liquidate contract au-
thorizations." The latter is a mere formality. There is virtually no
Presidential or Congressional discretion over these liquidating appro-
priations-the Government was financially committed at an earlier
point, at the time the obligations were incurred.

In the Federal budget for the fiscal year 1969, trust funds accounted
for $55.1 billion or 27 percent of the total budget authorizations re-
quested for the year.

PERMANENT AND INDEFINITE APPROPRIATIONS

In addition to the trust funds, there are numerous permanent appro-
priations which are contained in budget funds. The largest of these
is the permanent and indefinite appropriation for the payment of
interest on the national debt: "Such amounts are appropriated as may
be necessary to pay the interest each year on the public debt" (31
U.S.C. 711 (2) and 732).

Other permanent accounts cover such items as the appropriations.
to the Department of Agriculture for removal of surplus farm com-
modities and to the Department of the Interior for range improve-
ments. Thirty percent of gross customs receipts is automatically avail-
able to finance the agriculture program each year, regardless of esti-
mated need or relative desirability vis-h-vis the changing mix of pub-

s The Budget of the United States Government for the Fiscal Year Ending June 30, 1965,
Appendix, Washington, D.C. U.S. Government Printing Office, 1964, p. 898.

*Further discussion of this issue is found in the papers by Achinstein in this
volume, and Nelson in vol. 3 of this collection.
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lie sector activities. One-third of grazing revenues from Federal lands
are similarly available for range improvement work.

A related category of funding is the "indefinite" appropriations. Al-
though these are contained in the annual appropriation bills, they are
in the nature of a blank check good for one year. Indefinite appro-
priations authorize a government agency to spend the sums necessary
to meet a given specified requirement. For example, the Post Office
Department is financed through an annual indefinite appropriation.
So is the retired pay of commissioned officers of the Public Health
Service.

In the fiscal 1969 budget, permanent or indefinite appropriations
(other than to trust funds) accounted for $20.2 billion or 10 percent
of the total budget authorizations requested.

OTHER FIXED CHARGES

A third type of budget request which is relatively uncontrollable
through the appropriations process is often termed a "fixed charge."
These are programs where the level of spending is determined effec-
tively by basic statutes rather than through the review of annual
appropriation requests. The largest programs in this category are the
appropriations for public assistance and for veterans' compensation
and pension payments. The Department of Health, Education, and
Welfare makes grants to states to reimburse them for a fixed share of
the public assistance payments that they make. Similarly, the Vet-
erans' Administration provides statutorily determined benefits to all
qualifying veterans or their widows and children who apply.

Although programs such as these are funded through annual defi-
nite appropriations, there is little effective control over the actual level
of disbursements. Frequently, the initial appropriations turn out to
be too low and supplemental appropriations are subsequently requested
and routinely approved. There is considerable incentive for the Con-
gress to appropriate less than the initial amount requested in the
budget for these items. Thus, it gains some political benefit for sup-
posedly "cutting" the budget. They then can later and much more
quietly vote supplemental funds.

In the fiscal 1969 budget, fixed charges (other than those arising
from trust funds and other permanent appropriations) amounted to
$19.0 billion or 9 percent of budget requests.

PARTIALLY-COMPLETED PROJECTS

The final type of relatively uncontrollable budget activity analyzed
here is the amount of new funds requested to continue or complete
construction and similar long-term projects started with money voted
in the budgets of earlier years.* The almost unassailable justification
for these appropriations is the old question, "What is the value of
just half a bridge?" Typically for government agencies with large
construction programs, such as the Army Corps of Engineers and the
Department of the Interior, each year's budget request is dominated
by funds needed for projects begun under prior year budgets.

*Further discussion of this issue is found in the paper by Knetsch in vol. 3 of
this collection.



362

One indication of this influence of previous commitments is the
fact that the Federal Budget for 1969 estimated that $2.4 billion would
be spent in that year to carry on construction projects previously be-
gun and for which a total of $28.8 billion already had been spent prior
to the budget year. Even though these expenditure figures are not di-
rectly comparable to the appropriation or budget authority estimates
used m the present study, the contrast between large amounts of what
in effect are sunk costs and relatively small increments of additional
funding is clear.4

The National Aeronautics and Space Administration (NASA) may
constitute a special case at the present time.* The great bulk of its
current expenditures is devoted to completion of Project Apollo, the
effort to land a man on the moon prior to 1970. Theoretically, the pro-
gram can be reduced or stretched out and thus the President or the
Congress could reduce the funds requested for Apollo. In practice,
there is a very natural reluctance to interfere with the successful com-
pletion of an undertaking in which the Nation already has invested
such sizeable funds (over $15 billion for Apollo during the fiscal years
1959-68 alone).

The data for funds requested to continue or complete ongoing proj-
ects, as shown in the tables that follow, are incomplete. In many cases
it was not possible from publicly available information to identify the
specific long-term projects of many agencies. Thus, the funds shown as
relatively controllable are overstated, and the uncontrolled funds
understated.

The Department of Defense (military functions) constitutes the
major example of this gap in our knowledge and thus no military
projects are shown in this category of relative uncontrollable pro-
grams.** On occasion individual weapon systems have been cancelled
after substantial investment of development and production funds.
Nevertheless, budget reviewers in both the executive and legislative
branches often are reluctant to terminate a large project, even though
the changing course of events indicates that the returns may not be
as attractive as originally envisioned.

It may be that nonstatutory, implied commitments may be of over-
riding importance in military budgets from time to time. During the
Vietnam War, for example, the Congress has appropriated virtually
all of the funds requested in support of that specific and costly military
endeavor. Formally, the $30 billion a year request for Vietnam was
subject to substantial reduction by the appropriations committee, and
is therefore included in the controllable portion of the budget in this
analysis; in practice no substantial modifications of the Vietnam esti-
mates were considered by the Congress. However, the Congress did
critically review and modify the non-Vietnam portions of the budget
of the Department of Defense. 5

4 Special Analyses, Budget of the United States, Fiscal year 1969, Washington, U.S.
Government Printing Office, 1968, p. 82.

6 See U.S. House of Representatives, Committee on Appropriations, Department of
Defense Appropriations for 1969, Washington, U.S. Government Printing Office, 1968.

* Further discussion of this issue is found in the paper by Augenstein in vol. 3
of this collection.

**Eurther discussion of this issue is found in the paper by Enthoven in vol. 3
of this collection.
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In essence, what is involved here in justifying this military situation,
and comparable civil ones, is an implicit incremental benefit-cost analy-
sis: will the returns from the completion of the total project exceed
the additional cost to be incurred in completing it? Clearly, many proj -
ects midway in the construction state may show incremental benefit-
cost ratios substantially in excess of unity, whereas freshly computed
total benefit-cost ratios would indicate far less attractive results. There
may be substantial political onus attached to abandoning an effort
after the investment of substantial public funds. The completion and
operation of a public undertaking where the newly determined esti-
mated costs are greater than the estimated benefits is hardly likely to
attract great public attention.

ESTIMATES OF RELATIvE BUDGET CONTROLLABILITY

On the basis of the foregoing analysis, Table 1 was prepared in an
effort to indicate the relative controllability of the budget requests of
the various Federal departments and agencies. The data cover all of
the recommended budget authority (new obligational authority as well
as loan authority) contained in the Federal Budget for the fiscal year
1969. Table 1 includes both budget and trust funds and is based on
the unified budget concept, the most comprehensive measure of Fed-
eral finance available at the present time.

TABLE 1.-CONTROLLABILITY OF FEDERAL GOVERNMENT BUDGET REQUESTS-FISCAL YEAR 1969

[In millions of dollarsn

Relatively uncontrollable

Perma- Relatively
Trust nents, in- Fixed Ongoing controll-

Department or agency funds defindtes charges projects able Total

funds appropriated to the President_ 1,324 ---- 4,819 6,143
Agriculture- 68 735 3,831 -- 2,896 7,530
Commerce -134 214 --- 679 1,027
Defense-military- 7-- 2,313 -- 76,796 79,116
Defense-civil -9 4 . 950 344 1,307
Health, Education, and Welfare -37,670 41 7,456 13 6,190 51 370
Housing and Urban Development 159 1,821 358 -- 3,004 5,342
Interior -97 268 -- 180 312 857
Justice ----- 542 542
Labor -4,095 -145 -- 596 4,836
Post Office - -920 --- ---- 920
State -12 2--- 414 428
Transportation -4,703 70 51 -- 1,701 6,525
Treasury -39 15,425 --- -54 15,410
Civil Service Commission -3,626 -- 42 -- 131 3,799
General Services Administration - -1 2 -- 327 330
Railroad Retirement Board -1,064 1-- - 1 1,082
Veterans' Administration -746 12 4,664 -- 2,36 7,-790
NASA -1 --- 2,133 2,235 4,369
Export-import Bank - -608 - - - - 608
farm Credit Administration -535 - - - - -535
Allother -773 97 91-- 896 1,857

Total - -------------- 55,062 20,218 18,971 3,276 104,196 201,723

Note: Includes requested new obligational authority and loan authority.
Source: Based on data contained in Budget of the United States Government, Fiscal Year 1969, and appendix.

In the aggregate, the trust funds, the ongoing construction projects,
and the other permanent and indefinite appropriations and fixed
-charges account for a major share of the budget-$97.5 billion or 48
percent of the total budget authority requested in the fiscal year 1969.
It should be emphasized that where the budget document and available

27-877-69-vol. 1-25
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supporting materials did not provide sufficient detail, or where any
doubtful cases existed, the items in question were treated as control-
lable. Hence, there may be some significant underestimation of the
relatively uncontrollable portion of the budget shown here. As men-
tioned earlier, there undoubtedly is an underestimate in the ongoing
project category. 6

VARIATIONS BY AGENCY AND PROGRAM

W1ere the fixed charges and other relatively uncontrollable items
distributed proportionally to the size of the budgets of the various
Government agencies, the interference with the allocation of Govern-
ment resources might be less than is presently the case. However, as
shown in table 2, this is hardly the case. Some agency programs vir-
tually escape the scrutiny of effective annual budgetary review-the
Post Office, the Export-Import Bank, the Railroad Retirement Board,
the Farm Credit Administration, and the great bulk of the Treasury
Department. 7

TABLE 2.-Relatively controllable portions of agency budgets-Fiscal year
1969 budget requests

Justice -_______________________________________________________________100
General Service Administration----------------------------------------- 99
Defense (military) ----------------------------------------------------- _97
State ----------------------------------------------------------------- 97
Funds Appropriated to the President------------------------------------ 78
Commerce ------------------------------------------------------------ 66
Housing and Urban Development---------------------------------------- 56
-NASA ---------------------------------------------------------------- 51
All other- -__ 48
A griculture …---------------------------------------------------------- 38
In te rio r …---------------- ----- -------- ------------------------ ------- - 36
Veterans' Adm inistration…----------------------------------------------- 30
D efense (civil)…------------------------------------------------------- 26
Transportation -------------------------------------------------------- 26
Health, Education, and Welfare----------------------------------------- 12
Labor ---------------------------------------------------------------- 12
Civil Service Com m ission…---------------------------------------------- 3
Post Office------------------------------------------ 0
T reasu ry …0----------------------------------------------------------- 0
Railroad Retirement Board_--------------------------------------------0
Export-Import Bank_--------------------------------------------------0
Farm Credit Administration_-------------------------------------------0

Average for Federal Government…---------------------------------- 52

Source: Table 1.

At the other end of the controllability spectrum, all or almost the
entire annual budgets of the Department of Defense (excluding civil

e For what was perhaps the pioneering attempt to analyze the controllability of
Federal spending, but limited to the administrative budget, see "Controllability of 1952
Budget Expenditures," in Joint Committee on the Economic Report, U.S. Congress. Janu-
ary 1951 Economic Report of the President, Washington, D.C., U.S. Government Printing
Office, 1951, pp. 89-103.

7 Interfund adjustments complicate the Treasury figures. In practice, the budgets of the
operating bureaus are generally subject to effective annual review.
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functions such as the Corps of Engineers' construction work), the
Departments of Justice and State, and the General Services Adminis-
tration are subject to effective control through the annual budget
process.

An interesting contrast appears between the two departments with
the largest budgets, one military and the other civilian. The Depart-
ment of Defense-which received most of the funds appropriated for
national defense purposes-operates with very few and very small
trust funds and other fixed charges. Almost all of its budget is subject
to annual scrutiny.8 In comparison, only one-tenth of the HEW budget
can effectively be altered during the annual budget cycle. Most of the
funds spent are insulated by permanent and indefinite appropriations
and other long-term statutory commitments.

Upon further examination, it can be seen that a relatively small
number of large programs account for the bulk of the funds which are
relatively inmunwe to effective budgetary control. The following 12 pro-
grams of oVer $1 billion each account for over $85 billion or 88 per-
cent of the portion of the fiscal year 1969 Budget which is here esti-
mated to be "relatively uncontrollable":

In millionts

Social security trust funds- -_________________________ $37, 670
Interest on the public debt------------------------------------------- 15, 200
Public assistance--------------------------------------------------- 5, 765
Veterans' pensions and compensation--------------------------------- 4,654
Highway grants to states-------------------------------------------_ 4. 650
Unemployment insurance------------------------------------_____ 4,095
Civil service retirement payments… _________________________ 3, 626
CCC (Farm price supports)… ____________________ _ 3, 362
M ilitary retired pay…------------------------------------------------ , 275
Project Apollo --------------------------------------------------- 2,133
Medicare (Treasury contribution)----------------------------------- 1, 360
Railroad retirement payments--------------------------------------- 1, 064

THE RELATIVELY CONTROLLABLE PORTION OF THE FEDERAL BUDGET

Table 3 shows the distribution by agency of the relatively control-
lable portion of the Federal budget authorizations requested for the
fiscal year 1969. It is apparent that the Department of Defense accounts
for the great bulk of the funds where the President and the Congress
possess substantial discretion over the amounts initially requested (74
percent). For purposes of comparison, it can be noted that the DOD
represents 38 percent of the total Federal budget.

8 As pointed out earlier, the Congress may be reluctant to exercise this potential control
over the military budget during wartime and similar emergency periods.
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TABLE 3.-Distribution of relatively controllable budget requests-Fiscal year
1969 budget requests

Percent
-Defense (military)… -74
-Health, Education, and Welfare-------------------------------------- 6
Funds Appropriated to the President----------------------------------- 5
Agriculture…-------------------------------------------------------- 3
'Housing and Urban Development-------------------------------------- 3
Transportation ------------------------------------------------------ 2
Veterans' Administration…-------------------------------------------- 2
NASA-------------------------------- 2
Com m erce… ------------------- ------------------- ------------ ______ I

Labor --------------------------------------------------------------- 1
All other- -1
D efense (civil)…-------------------------------------------------------

In terio r……------------------------------------------------------*
Justice…--------------------------------------------------------------
State ---------------------------------------------------------------
Civil Service Commission- -
General Services Administration…-------------------------------------- *

Post Office…0---------- - - - - - - - -
Treasury------------------------------------------------------------ 0
Railroad Retirement Board------------------------------------------- 0
Export-lmport Bank_--------- ----- 0
Farm Credit Administration- ------------------------------------------ 0

Total --------------------------------------------------------- 100

*Less than one-half of 1 percent.
Source: Table 1.

A handful of other departments and agencies-Agriculture, HEW,
Transportation, NASA, and the Veterans' Administration account for
the bulk of the remainder of the relatively controlled portion of the
budget.

REDUCING THE INSTITUTIONAL OBSTACLES

The data presented earlier lead to the rather striking conclusion
that the great bulk of the expenditures for the domestic civilian agen-
cies of the Federal Government is authorized virtually automatically
as a result of the basic, continuing commitments previously enacted
by the Congress, rather than through the deliberations of the annual
budgetary process. Somewhat less conclusively, it appears that the
military programs are susceptible to effective budgetary review to a
far greater extent.

For most of the nondefense programs, the effective point of control
appears to occur not at the time that the appropriations are voted,
but at the earlier period where the Congress enacts the basic legislative
commitments, that is, the rates of veterans' pensions or social security
benefits.

For purposes of analysis, it may be helpful to divide the various
uncontrollable items into two categories, "natural" and "artificial"
(this attempt at labeling by no means exhausts the possibilities).

The "natural" type of uncontrollable item is exemplified by the
permanent, indefinite appropriation for the payment of interest on
the public debt. These payments arise directly from the amount and
types of public debt issues which are currently outstanding. There is
no discretion left at the disbursement phase of the process; the Fed-
eral Government simply must honor its promise to pay the interest
on its obligations as it falls due. The natural uncontrollability of this
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item expense is acknowledged by the Congress in the form of a perma-
nent appropriation to pay interest with no fixed dollar limit.

Simarly, the making of monthly compensation payments to vet-
erans on account of service-connected disabilities is a program which
is naturally uncontrollable within the confines of the budget process.
The law requires monthly payments to all those certified by VA doc-
tors as possessing a given percentage impairment of earnings. How-
ever, in this case the Congress insists on annually reviewing the
appropriation for the payment of veterans' pensions and compensa-
tion. It is hard to characterize this congressional review as anything
other than wheelspinning or having "fun and games" with the budget.
Moreover, this exercise in futility diverts executive branch and con-
gressional time and attention to the budget away from the areas where
they can significantly alter the results.

In sharp contrast, there are numerous government programs which
are artificially uncontrollable as a result of statutory law, but vlwhich
lend themselves, through changes in substantive legislation, to effective
annual budgetary review. For example, under section 32 of the act of
August 24, 1935 (U.S.C. 612 C) an amount equal to 30 percent of
annual customs receipts is automatically appropriated into a perma-
nent, indefinite special fund for the "removal of surplus agricultural
commodities." These amounts bear little relationship to the require-
ments for such funds. In fact, recent appropriation acts have author-
ized transfers of funds to the school lunch program and for related
activities. Clearly, the amount of funds automatically appropriated
exceeds the needs of the basic activity financed by the appropriation.

The annual grants of $50,000 paid to each state and Puerto Rico
for A & M colleges similarly are made under a permanent appropria-
tion act. Neither the Bureau of the Budget nor the President nor the
Congress has any opportunity to review the annual appropriation
request and thus annually redetermine the continued need for or de-
sirability of these payments.

There are numerous other examples. Many permanent indefinite ap-
propriations to the Department of the Interior are tied to a portion of
revenues from sales or rentals of government assets and bear little rela-
tionship to the current requirements for Federal expenditures for the
activity to which they are earmarked. Thus, visitor fees at Yellow-
stone National Park are automatically used to provide educational ex-
penses for dependents of park personnel, while visitor fees at Grand
Teton National Park are used automatically as payments to the state
of Wyoming, in effect in lieu of taxes.

CONCLUSIONS

Although the analysis of individual government programs presented
here is incomplete (partly due to the lack of available data), it is clear
that the effectiveness of appropriations control over Federal Govern-
ment expenditures is far less than is generally appreciated. The fol low-
ing changes might be considered toward reducing these institutional
obstacles to improve the allocation of public resources.

1. A review of the necessity for the nurmerous trust fumis thavt have
been established.-Some of them-such as those for the financing of
social security benefits-appear to somewhat approximate the general
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notion of funds held in trust. In many other cases-such as the Federal-
aid highway program-it is hard to make a case for segregating the
activity from ordinary budget operations. In that particular case, the
program of Federal grants to the states did operate out of general
revenues until 1954. In good measure, the highway-related excises
which are now funneled through the highway trust fund may be
viewed more properly as a form of earmarked taxes and treated as a
special fund within the regular budget procedure.*

2. A reevaluation of the need for the various permanent and in-
definite appropriations.-Some of them may have outlived their use-
fulness. However, there is no automatic or periodic review of their
status and a clean slate examination might be most useful.

3. A reexamination of the "fiaed charges" on the budget.-Some of
them might usefully be converted into permanent or indefinite appro-
priations. In other cases, discretion might be restored to the appropria-
tions committee to determine annually the amount to be voted for the
stipulated purpose, in the light of then current conditions and com-
peting requirements. This latter action, of course, would require
changing the substantive legislation governing the program.

4. A focusing of greater attention on "new starts" of construction and
other long-term pro jects.-It is a natural tendency to place greater em-
phasis in the budgetary review process on the items with the largest
price tags. However, as has been shown, most of the appropriation re-
quests in this category of long-term projects are to continue or com-
plete projects already underway. The point of most effective control
is at the outset, prior to the investment of public resources in the proj-
ect. However, it is precisely at the starting-up stage where the appro-
priation requests are most modest and thus perhaps more readily ap-

roved. A careful weighing of the expected full or long-term costs and
benefits is thus extremely important at the outset.9

The reduction of these institutional obstacles to maximizing the tax-
payers' return on their investment will not of itself result in eliininat-
ing relatively low priority and less efficient govermnent activity, but
it should make efforts in that direction less difficult.

9 In recent years, the budget requests for military and selected other areas have been
prepared on the basis of "full funding" of proposed projects, that is of appropriating
the entire estimated cost of a project at the time it is started. This procedure helps to
enable the Congress to ascertain the total cost of a project before the work actually
begins. However, water resource projects continue to be an important exception to this
desirable change. See Special Analyses, Budget of the United States, Fiscal Year 1970,
Washington, U.S. Government Printing Office, 1969, p. 51.

*Further discussion of this issue is found in the papers by Achinstein in this
volume, and Nelson in vol. 3 of this collection.



CONSTRAINTS ON POLICY ANALYSIS AND POLICY
IMPLEMENTATION IN THE FEDERAL AGENCIES

BY ASUER ACHINSTEIN

Asher Achinstein is a Senior Specialist in Price Economics at the
Legislative Reference Service of the Library of Congress. His paper
is addressed to a widely recognized problem which inhibits effective
public policy analysis, namely the constraints which prevent agencies
from systematically evaluating a wide range of alternative means for
accomplishing an objective. The method used by Dr. Achinstein to ascer-
tain the nature of these constraints was to question Federal agencies
directly on how they feel themselves to be constricted in applying eco-
nomic analysis to policy planning and implementation. In their answers,
agency officials cited a number of significant constraints. In this paper,
they are discussed under the topics of institutional, budgetary, person-
nel, financing, methodological, and statutory constraints. As an appen-
dix to the paper, excerpts from each of the agencies responding to the
questions are presented.

WHAT Do AGENCIES FIND To BE THE MAJOR OBSTACLES IN POLICY
FORMATION AND POLICY DECISION?

On November 22, 1968 Senator William Proxmire, then Chairman
of the Joint Economic Committee, sent a letter to 21 agencies of the
Federal Government requesting information concerning the impedi-
ments to the use of economic analysis in policy formation and policy
decision. Recognizing that improvement in the planning and execution
of Federal programs was dependent on the systematic comparison of
a wide range of alternative methods for meeting the objectives of ex-
penditure programs, the committee was interested in learning what
were the obstacles which prevented agencies from fully exploring
alternatives.

Each of the agencies was requested to furnish the committee with
a statement showing:

1. The principaF legal and institutional constraints affecting the
scope and effectiveness of expenditure policy analysis;

2. The ways in which these constraints hinder sound economic
analysis; and

3. What changes-legislative, administrative, or others-could be
made that might substantially contribute to lessening the influence of
the constraints on effective economic analysis.

To illustrate the kind of information desired there was attached to
the chairman's letter a copy of a statement submitted by the Depart-
ment of Transportation in answer to similar questions that he had
raised a few months earlier during the course of public hearings of
the Subcommittee on Economy in Government. The statement is re-
printed on page 412.

It was anticipated that there would be considerable variation in
the replies of the agencies-both in length and content-since they
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differ in the character and magnitude of their operations, and in the
interests and zeal with which top management is prepared to use
analytical tools in the development of policy. To be sure, the request
came at a time when the influences of the Christmas-New Year holi-
day season was soon to be felt, in addition to the fact that the Govern-
ment was in transition from an Old to a new administration. However,
in accounting for the differences in replies, the holidays and the elec-
tion appeared to have played a minor role as compared to such in-
fluences as types of agency and management.

Statements were received from the following 20 agencies:
Department of Agriculture.
Department of Conmmerce.
Department of Health, Education, and Welfare.
Department of Housing and Urban Development.
Department of the Interior.
Department of Labor.
Post Office Department.
Department of the Treasury.
Corps of Engineers.
Agency for International Development.
Atomic Energy Commission.
General Service Administration.
National Science Foundation.
Office of Economic Opportunity.
Peace Corps.
Veterans' Administration.
Federal Communications Commission.
Federal Power Commission.
Small Business Administration.
Tennessee Valley Authority.

These agencies represent about four-fifths of those listed in section
1, and more than two-fifths in section 2, of the 1968 Planning-Pro-
graming-Budgeting (PPB) Guidelines Bulletin No. 68-9 of the Bu-
reau of the Budget.

This paper is concerned with reporting on the views of the Federal
agencies as to the major obstacles they encounter in developing and
implementing program objectives based on the consideration of a wide
range of alternatives. After classifying and summarizing each agency's
experience with the various factors that limit the role played by eco-
nomic analysis in the planning and execution of expenditure programs,
we present the statements submitted by the heads of the agencies.

Two AGENCY BIASES IN POLICY FORMATION

Examination of the agency statements reveals that they generally
assert that there are no legislative constraints which are specifically
and directly aimed at preventing them from conducting their economic
research and analysis. They are free to consider as full a range of
alternative ways of meeting the objectives of their programs as
imagination, technical skill, and good organization will permit. Hav-
ing said this much -we must hasten to add that there are a number of
factors which do influence the scope and effectiveness of the use of
analytical tools. The rest of this paper will be concerned with these
influences.
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Before we begin our review of the specific factors emphasized by the
different agencies as limiting their economic analyses, reference should
be made to two influences which appear, in varying degrees, to affect
top-management's activities in this field. The first constraining in-
fluence is the prospect of implementation of the analytical results of
an agency's activities. Administrators are practical men and are al-
ways faced by the program of limited resources. The scope and nature
of the alternatives likely to be considered are frequently influenced by
the probability of successfully introducing change or innovation. This
point was touched upon in the statement of the Department of Agricul-
ture, as follows:

Obviously if a program alternative would require major
legislative action, substantially alter longstanding institu-
tional arrangements, and appear to require an administrative
and political effort out of proportionp to the anticipated pro-
gram improvements, there is hesitation in applying scarce
analytical resources to the detailed evaluation of that alter-
native.

There is a second influence which tends to constrain agency policy-
makers in implementing the sound economic analysis of programs.
In the on-going administration of an agency's activities, there are un-
derstandable pressures to concentrate on the justification of existing
programs rather than to think in terms of program modifications, new
program emphasis, or other possible alternatives to existing policy.
This bias is referred to by the Undersecretary of Interior.

It is recognized that analysis performed by individuals,
divisions, bureaus or other organizational units can reflect an
agency bias. Those responsible for management of existing
programs may have an understandable tendency to concen-
trate on justification of such programs rather than full con-
sideration of possible alternatives.

INSTITUTIONAL CONSTRAINTS

Governmental economic analysis is subject to the influence of in-
stitutional constraints. The consideration of alternatives may be ad-
versely affected by the organizational structure within the executive
branch of the Government, the relations between the agency and the
Congress, the extent to which the planning and execution of programs
is dependent upon the cooperation of Federal, State and local govern-
ments, and other countries, and by the absence of user charges or other
cost sharing arrangements when these modes of financing are
available.l

INTERDEPARTMENTAL CONSIDERATIONS

Several agencies comment on the fact of the limited horizon of the
single department or agency when the problem of more effective pro-

'Analysis Is constrained because there is no gauge of the value which beneficiaries
place on the output of the expenditure when, through pricing or cost sharing, such a
gauge is available. The implementation of economically sound decisions is made difficult
because those who benefit from an expenditure make a very small contribution toward its
financing. When such "subsidization" occurs, political pressures may overwhelm economic
considerations.
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gram analysis calls for an interdepartmental focus. For example, the
Department of Commerce points out that almost every program in the
Department has significant ties to other Federal programs. It then goes
on to say that when two or more Federal agencies share similar objec-
tives, such as pollution control, or economic development, it is essential
that the analytical work on cost-benefit analysis should, at least, be
done jointly.

LEVELS OF GOVERNMENT

The Department of Labor refers to constraints arising from the
fact that several levels of government are involved in many programs.*
The impact of such involvement varies with the program. For ex-
ample, while the Manpower Development and Training Act is imple-
mented by the States, it provides for Federal financing and the
establishment of Federal standards of applicant eligibility, program
operation and reporting requirements. Federal orienation makes pos-
sible data collection and analysis that is comparable on a nationwide
basis. By comparison, the Unemployment Insurance system is both
administered and primarily financed by individual States. While mini-
mum Federal standards guide the system, the State oriented nature
of the program hinders reporting procedures. For example, it is ex-
tremely difficult to obtain data on the characteristics of unemployment
insurance recipients. The problem is even more acute in the Workmen's
Compensation system-a total State program.

ORGANIZATIONAL RIGIDITIES

The Department of Agriculture refers to institutional constraints
developed over the years and now well established in custom and
practice. Formal agreements with non-Federal cooperating organiza-
tions made by Secretaries of Agriculture years ago tend to limit the
program and organizational flexibility of incumbent Secretaries. Then
too, longstanding assignment of complementary, or supplementary,
components of programs to different departments, agencies, and orga-
nizations, often results in imbalances that are difficult to correct. It
should be added that other government agencies have these problems
in common with the Agriculture Department.

NONECONOMIC CONSIDERATIONS AND PRIORITIES IN THE COOPERATING

COUNTRY

The Director of the Peace Corps emphasizes that the criteria for
program planning cover a broad range of considerations that involve
other than economic categories of analysis. Peace Corps programs must
relate to one or more of the host country's most critical needs as
identified by the country itself. Because Peace Corps Volunteers are
integrated into host country programs, it is often difficult to separate
any unique Peace Corps output of a project. This limitation is char-
acteristic of a wide variety and large number of projects which the
agency now has overseas.

*Further discussion of this issue is found in the papers by Mushkin & Cotton
in this volume, and Mangum in vol. 3 of this collection.



373

INFLEXIBILIES CAUSED BY REQUIREMENT OF PRIOR APPROVAL OF

PROJECT BY CONGRESS

Several agencies comment on Congressional practices that limit
management's ability to put into effect changes indicated by economic
analysis. The Post Office Department maintains that cost-saving oper-
ational improvements could be made were it not for the fact that man-
agement is required to obtain formal or informal approval of the
Congress prior to introducing the change. Congress also determines
the total number of postal facilities to be acquired and whether they
are to be built by the government or leased. The Agency for Inter-
national Development states that prompt implementation of new alter-
natives is prevented by the requirement that all new teclmical assist-
ance and international organization projects must be justified to the
Congress before they are launched. The experience of other agencies
with the requirement of prior Congressional approval before imple-
mentation is referred to in the sections on budgetary and legislative
constraints.

BUDGETARY CONSTRAINTS

As might be expected, many of the agencies stressed funding and
the budgetary process as among the most important factors restricting
the planning and implementation of programs. Among the items re-
stricting the consideration of alternatives are the high cost of economic
analysis, the limited resources that are made available, the poor tim-
ing of appropriations, the rigidities resulting from the earmarking
of funds for particular purposes and the inability to switch funds
between programs, forced stretch-outs in the case of apropriation-
financed projects, the drain on personnel in preparation of appro-
priation and performance budgets, and the limitations of planning re-
sulting from authorizations made on a year-to-year basis.

HIGH COST OF ANALYSIS

The Department of Interior points out that good analysis takes a
great amount of time and effort. The Department's oil shale study,
which had considerable bearing on major policy issues and decisons,
took approximately one year. To the extent that top people in the
agency were involved in the study, they were not available for other
studies or program activities.

The Department of Labor underscores the fact that there is a lack
of realization of the magnitude of the expense involved in conducting
careful and thorough analytical work. Among the examples cited
by the Secretary are the improvement of the national employment
statistics, and of the management information reporting system. To
accomplish the former would require an increase of $10 to $15 million
a year above current expenditures, and to implement the latter would
cost about $10 million a year.

INADEQUATE FENDING

The Internal Revenue Service of the Department of the Treasury
states rather vehemently that sharp reductions in recent years in budget
resources and appropriations have played havoc with program objec-
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tives and operational accomplishments. These are well illustrated in
the case of auditing tax returns. As a result, the Government is not
realizing as much tax revenue as has been legislated and needed to
fund its policies and operate its programs. In addition, there is the
danger that the general willingness of taxpayers to comply may be
eroding under enforcement programs limited in effectiveness due to
lack of funds.

The General Services Administration complains that funding levels
are imposed upon the GSA, independently of consideration of the
quantity of services the agency is called upon to provide for expanding
or new Federal programs of other agencies. Because the GSA has had
great difficulty in developing and carrying out an effective program
to meet Federal office space requirements through construction of Fed-
eral buildings, it has had to provide space through the more costly and
less satisfactory method of leasing privately owned buildings. More-
over, there has been a growing tendency of Federal agencies to obtain
independent authorization and funds for constructing their own facil-
ities. This fragmentation of responsibility for building construction,
says the GSA, impairs the effectiveness of a planned public building
program, since the appropriation is often made without regard to more
urgently needed construction projects which remain unfunded. The
G§A proposes legislation which would provide a more consistent level
of funding for public building purposes. This calls for "user" rates
to be charged occupant agencies for all space provided by GSA, and
that the agencies be required ,to obtain appropriations necessary to re-
imburse GSA for public building services performed.

POOR '11IMING OF APPROPRIATIONS

If the full benefit of the PPB system is to be realized, action on pro-
gramn funding must be taken in time to be fitted to the programs in an
efficient and economic way. According to the Treasury Department. the
timing of actions on the budget, and in recent years on the availability
of funds already appropriated, have seriously limited the utility and
effectiveness of program analysis. This effect develops from damage
to the relationship between program plans and program execution,
from the lack of relationship between actions taken and the assump-
tions involved in program design, and from the imbalances among and
within programs that result from sudden changes.

RIGIDITIES FRO3M EARMARKING OF FUNDS AND INABILITY TO SWITCH
FUNDS*

The Department of Agriculture and the Agency for International
Development point to the earmarking of funds for particular purposes
as considerably reducing the exploration of alternatives. It may cause
overprogramming in one area, with a corresponding deleterious effect
on other fields. The Bureau of the Mint and the Post Office Depart-
ment also comment on the limitations of the appropriations structure
which do not permit an agency to switch funds between programs. In

*Further discussion of this issue is found in the papers by Weidenbaum in
this volume, and Nelson and Haldi in vol. 3 of this collection.
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the case of the Post Office. funds for Departmental and regional per-
sonnel are provided by appropriations separate from field personnel.
This militates against the flexible use of manpower and the lowering of
overall costs. In the case of the Bureau of the Mint, the inability to
switch funds, and the nece-sity for requesting reprogramming au-
thority or supplementary appropriations, has led the Bureau to recom-
mend legislation to set up a fund which would permit the Mint to
finance its operations from Mint revenues derived from coin pro-
duction.

The Department of Transportation mentions another form of rigid-
itv associated with the fact that Federal Highway expenditures are
determined by the amounts collected from motor vehicle use! i axes as
they are placed in the Highway Trust Fund. Moreover, the required
allocation of funds to States on the basis of legislated formulas and
without regard to relative cost-benefit relationships of projects, is a
further constraint on the implementation of sound economic analysis.

STRETCHOUTS IN APPROPRIATION-FINANCED PROJECTS

While the Tennessee Valley Authority states that the Act under
which it operates provides it with a high degree of flexibility, never-
theless, in the case of appropriation-financed projects, it suffers from
budgetary restrictions resulting in construction stretchouts. It main-
tains that it plans such projects on the basis of the most efficient sched-
ules, which will, in turn, produce the lowest possible costs and largest
possible excess of benefits over costs. Budget-produced stretchouts dis-
rupt these plans and inevitably result in less efficient construction,
inflated costs, and a reduction of the ratio of realized benefits to costs.

CONSTRAINTS OF THE BUDGET PROCESS

The Post Office Department refers to a limitation on the perform-
ance of economic analysis which must be true of the other departments
of the Government, namely, constraints that stem from the budget proc-
ess itself. Since Congressional budget review is still performed along
appropriation lines, the limited analytical resources of an agency must
be divided among program analysis, appropriation-based analysis, and
the reconciliation of the two approaches. This division of personnel
produces delay in the development of the PPB system.

PLANNING RESTRICTIONS RESULTING FROM YEARLY AUTHORIZATIONS

The Agency for International Development maintains that foreign
aid authorizations on a 1-year basis constrains the Agency's ability
to plan ahead over a meaningful time frame, which for development
purposes should really be three to five years. It is willing to settle for
a minimum of two years, since respite from the long-drawn out yearly
fights over AID authorizations would give top management more
time to spend on meaningful planning, programming and operations.

PERSONNEL CONSTRAINTS

A number of agencies, such as the Departments of Commerce, In-
terior, and Labor, stress the shortage in the supply of economic ana-
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lysts as an important limiting factor in conducting a continuous and
comprehensive program of analysis. At the same time, these and other
agencies are faced by expenditure and personnel hiring limitations.

SHORTAGE OF QUALIFID ANALYSTS

The Department of Labor refers to the fact that the highest grades
are, in general, given to individuals with administrative as opposed to
analytical responsibility. It recommends making more supergrade po-
sitions available to facilitate the recruitment and retention of persons
with analytical capability of the kind required for successful economic
analysis.

INEFFICIENT EM1PLOYMENT POLICIES AND PRACTICES

The Internal Revenue Service points out that Federal employment
policies and practices limit the range of alternative approaches avail-
able in meeting objectives. The limits established on year-end employ-
nient, temporary employment, and overtime, together with uniform,
nationwide salary schedules in the face of geographical differences in
the cost of living and in the demand for professional skills, result in
the acceleration of employee turnovers and in the reduction of the
Service's ability to compete with the private sector.

ARTIFICIAL EMPLOYMENT CEILINGS

The Post Office Department, the Internal Revenue Service, and
the Bureau of Engraving and Printing, refer specifically to the dele-
terious effect of Public Law 90-364, the Revenue and Expenditure
Control Act of 1968. This act, which stipulates that the number of
employees of an agency shall not exceed the number of employees
at a base period, is ciked by the Internal Revenue Service as the most
drastic example of hiring restrictions which make orderly program
planning virtually impossible.

FINANCING CONSTRAINTS

Two principal constraints, which are mentioned as discouraging
consideration of the full range of alternatives in developing economic
policy, are statutory limits on debt obligations and statutory interest
rate ceilings. The Treasury Department refers to the 41/4-percent in-
terest rate ceiling on Treasury debt issues of more than 7 years ma-
turity, and the statutory limit on the dollar amount of public debt
obligations, as restraining influences on program planning.

The Tennessee Valley Authority urges that the ceiling on the amount
of power revenue bonds the TVA may have outstanding at any time
be eliminated, in the interests of efficient long-range planning for in-
creasing the power capacity to meet the growing needs of the area
served by the TVA.

The Agency for International Development recommends that it be
given greater flexibility in setting the terms of aid to fit individual
country situations, particularly, the minimum interest rates at which
development funds may be loaned.
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The Small Business Administration refers to the fact that several
different statutory provisions govern the rate of interest charged on
direct loans placed by SBA. In the interests of a more effective use of
resources, it recommends greater uniformity of rates among the dif-
ferent programs, with a broader range of discretion allowed to the
Administrator in setting specific rates.

METHODOLOGICAL CONSTRAINTS

One of the problems faced by agencies attempting to develop PPB
types of analyses is that they vary considerably in the extent to which
their programs lend themselves to quantification in terms of cost-bene-
fit analysis. We will refer to three different agencies which comment
on their difficulties.

According to the Agency for International Development, there are
intrinsic complications in applying the PPB approach. Objectives
can be identified in general terms without too much difficulty, but
defining the specific "outputs" in measurable terms useful for analysis
is not an easy task. Analyzing just how "inputs" of U.S. foreign re-
sources-which are marginal in relation to the resources of the recipi-
ent country-affect the outputs and objectives is even more complex.

The Department of Labor refers to certain methodological prob-
lems, especially in manpower-related fields, which hinder satisfactorv
economic analysis. These relate to such questions as defining skill needs
in the economy, projecting these and other needs, quantifying the
more intangible costs and benefits connected with manpower develop-
ment, and determining the desirability of manpower development or
income maintenance programs for different population groups.

The National Science Foundation states that while the PPB effort
has been useful as a formal mechanism to reexamine objectives, it has
not been able to utilize economic analysis extensively in its operations.
Its difficulties with economic analysis stem from limitations in the
state of the art rather than from legislative or institutional constraints.
The "outputs" of the agency are primarily: newly gained scientific
knowledge, men and women educated in science, and institutions better
equipped and staffed to conduct research and education in the sciences.
These do not readily lend themselves to economic analyses requiring
systematic comparison of resources with expected outputs, together
with appropriate measures of effectiveness.

STATUTORY CONSTRAINTS

It is quite apparent that many of the limitations on policy analysis
and policy decisions which have been referred to as institutional,
budgetary, personnel, and financial, are also legislative in character.
In this section we will summarize statutory constraints not previously
mentioned. What they have in common with many of the earlier re-
strictions is that legislative action for their removal, or for lessening
their influence, is generally required.

With respect to the influence of statutory requirements concerning
grant-in-aid programs, agencies may differ in their evaluations.*

*Further discussion of this issue is found in the paper by Mushkin & Cotton
in this volume.
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According to the Department of Agriculture, grant-in-aid programs
with allocation formulas specified by lawv may restrict consideration
of alternatives, and reduce the possibility of successfully introducing
change or innovation. The Department of Agriculture operates sev-
eral grant programs where the statutory formula specifies allocations
to the States or local governments based on criteria related to social
needs at the time the laws were enacted. Sometimes these formulas
are not appropriate to meet the needs as new and quite different
problems arise.

The Department of Housing and Urban Development emphasizes
different aspects of grant-in-aid programs. It points out that if some
statutory provisions constrain its program operations, it is generally
in ways which are provided deliberately by the Congress to make
certain that programs are operated or distributed as intended. Exam-
ples of these provisions are limitations on the percentage of funds
which can be used in any single State, and restrictions of eligibility
for financial assistance to cities of specific population sizes. However,
these constraints do not prevent analysis of alternatives, or the sub-
mission of proposals for eliminating statutory provisions which are
deemed to restrict effective program operations unwisely.

The Department of Labor mentions two types of statutory con-
straint which limit its analytical work. There are statutes, among them
the Social Security Act, which provides strict limitation by formula
on the amount of available funds which may be used for administra-
tion. Since it is from these funds that economic analysis is usually
conducted, these limitations impair the effectiveness of that analysis.
In addition to the constraint on administrative ability there is the
constraint on research capability. The Wage and Labor Standards Ad-
ministration lacks the legal authority for making research grants. As
a result, many areas vital to economic analysis which lend themselves
to small projects suitable for grants rather than contracts are left
unexplored.

In the case of the Post Office Department, the Postmaster General
states that experimentation essential to thorough economic analysis
is often impossible because of the fact that many postal matters are
governed by statutory requirements. As an example, legislative action
is required for the Post Office Department to conduct a regional test of
combined air first-class letter rate to determine public reaction and the
cost effects of a merged service. Then again, many statutory restric-
tions on the use of transportation services severely limit transportation
planning. As an example, the Department's inability to negotiate with
air carriers has hindered the development of containerization, with the
result that costly manual handling procedures are still in use at
most air transfer points. In the matter of rates, economic analysis has
demonstrated that some postal rates are below the level at which postal
out-of-pocket costs are covered. Since rates are presently established
by statute, the opportunity for change is limited.

The Office of Economic Opportunity cites one type of constraint
which prematurely forecloses the consideration of other possibilities
in dealing with the problems of the poor. The Economic Opportunity
Act prevents the OEO from conducting experimental and demonstra-
tion projects that might encourage rural poor to migrate to urban



379

areas. It thereby prevents the agency from giving full consideration
to a major policy alternative.

For the Treasury Department, the major statutory constraints have
been referred to under budgetary and personnel limitations. The De-
partment mentions other statutory provisions, perhaps of lesser impor-
tance, which restrict the operations of the Bureau of Customs and
the Internal Revenue Service, and whose removal is recommended.

The Agency for International Development mentions two types of
legal constraints against the actual provision of assistance to a country
under the Foreign Assistance Appropriation Act. First, the For-
eign Assistance Appropriation Act sets arbitrary limits on the num-
ber of countries to be aided through development loans, technical as-
sistance, and supporting assistance. Second, the Act contains a large
number of constraints which are designed to achieve desirable pur-
poses other than development. We shall refer to only a few of the
restrictive nondevelopment purposes. The act states that no assist-
ance can be provided, or aid may be terminated, if the country fur-
nishes, or permits ships or aircraft under its registry to transport
materials to Cuba or North Vietnam, if its government owes a debt
to a U.S. citizen, if its government has nationalized property of a
U.S. citizen without compensation, or if a country is delinquent with
respect to its U.N. obligations, and the like.

The Department of Transportation states that the PPB system
makes unnecessary such provisions as section 7(a) and 4(b) (2) (B)
of the Department of Transportation Act.* The former limits the
role of the Department in developing criteria for the formulation and
evaluation of proposals for the investment of Federal funds when
those proposals are concerned with certain types of projects-for ex-
ample, water resource projects. The latter provides that the adoption,
revision, or implementation of any transportation policy, or any in-
vestment standards or criteria, must receive prior authorization by
the Congress. These constraints, together with certain provisions in
law relating to the Federal-aid highway program and the Federal
Airport Act, unnecessarily restrict the Department's authority to
manage its programs.

The statement of the Corps of Engineers appears to be the most
optimistic of any received by the Joint Economic Committee in answer
to its inquiry on constraints of existing legislation. In its view, the
Water Resources Planning Act enables the agencies of the Federal
Government "to formulate truly comprehensive plans, and in doing
so to give consideration to all alternative means of utilizing, develop-
ing and conserving the Nation's water resources." This is in contrast
to the view of the Department of Transportation as indicated in the
previous paragraph. In fact the Chief of Engineers questions the
Department of Transportation's interpretation of section 7(a) as
follows:

Strictly speaking section 7(a) does not, in my opinion consti-
tute a legislative directive prohibiting sound economic analysis.
... It has been the view of the Corps of Engineers that the real
purpose of section 7(a) was to establish a "standard" for use in

*Further discusssion of this issue is found in the papers by Nelson and Knetseb
in vol. 3 of this collection.

27-877-69-vol. 1-26
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determining whether a particular waterway does or does not,
qualify for inclusion in the National transportation system. Such
a standard expresses a policy of Congress. It seems probable
therefore, that what the Department of Transportation intended
to convey to the Committee was the fact that application of the
standards of section 7(a) will not necessarily assure the selection
of that alternative which produces the greatest net economic bene-
fit. This is quite different than saying that section 7 (a) constitutes
a constraint upon sound economic evaluation by the Executive
Branch. This section requires the Executive Branch to inform
the Congress whether a contemplated waterway would, or would
not, qualify under the standards set by that section. It does not,
in my opinion, prevent the Executive Branch from applying
any other tests it may consider desirable, and informing the Con-
gress of the results of these tests.

While the interpretation of this provision by the Corps of Engi-
neers differs from that of the Department of Transportation, both
agencies would presumably agree that the very existence of this uneco-
nomic statutory criterion is a serious impediment to instituting appro-
priate ongoing analysis of waterway investments. While it does not
,'prevent" such analysis, it does impede it.

We have thus far attempted to highlight the obstacles encountered
by agencies of the Federal Government in program planning and im-
plementation. It has not been our ipurpose to draw up a statistical bal-
ance of what agencies regard as their major impediments. PPB anal-
ysis is too new for such an attempt. Suffice it to note that there are
many restrictive factors with which the agencies must deal. At this
stage in the development of the PPB system, it may be useful to know
where many of the agencies find the "shoe pinching" in the areas of
their responsibility. At the same time, it may also be useful to note
the following statement made by the Under Secretary of the Interior:

We have observed that there often is a tendency to use legal or
institutional factors as an excuse for not undertaking thorough
analysis when, in fact, it may be that such constraints are the pri-
mary reason that analysis should be made as a basis for recom-
mending legislative or program changes.

Finally, it is instructive to examine the actual statements submitted
by the various agencies, which we now reproduce.
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AGENCY STATEMENTS

STATEMENT OF JoHN A. SCHNITTKEER, UNDER SECRETARY OF THE

DEPARTMENT OF AGRICULTURE

There are no specific legal prohibitions on the scope of analysis

performed in the Department of Agriculture. There are, however, a

number of legal and institutional arrangements which place significant

limitations on the ability of any Secretary of Agriculture to put into

imunediate effect new or modified program practices which might be in-

dicated by the results of analysis.
Because these limitations affect ithe probability of successfully intro-

ducing change or innovation, they also influence decisions on the scope

and nature of the alternatives likely to be considered. Obviously if a

program alternative would require major legislative action, substan-

tially alter long-standing institutional arrangements, and appear to

require an administrative and political effort out of proportion to the

anticipated program improvements, there is hesitation in applying

scarce analytical resources to the detailed evaluation of that alter-
native.

Grant-in-aid programs with allocation formulas specified by law

are a case in point. The Department of Agriculture operates several

grant programs where the statutory formula specifies allocations to the

States or local governments based on criteria related to social needs

at the time the laws were enacted. Sometimes these formulas are not

appropriate to meet the needs as new and quite different problems
arise.

Permanent appropriations of earmarked revenues also tend to set

some programs apart in the program evaluation and budgeting proc-

ess. With financial resources tied up by law for specified uses, and

therefore not available for reallocation, the incentive for rigorous

exploration of alternatives is considerably reduced.
However, I want to emphasize that, while certain restrictions may

inhibit or preclude short-term adjustments in programs, we do not

refrain from considering alternatives beyond the scope of present laws

whenever the social need is sufficiently pressing. Program evaluation

often leads to legislative proposals to change or to remove restrictive

legal provisions-or to provide added authorities for new programs.

In addition to legal constraints, there are many institutional con-

straints developed over the years and now well established in custom

and practice. Formal memorandums of agreement with non-Federal

cooperating organizations signed by Secretaries of Agriculture many

years ago tend to limit the program and organizational flexibility of

incumbent Secretaries. Long-standing assignment of complementary,
or supplementary, components of programs to different departments,

agencies, and organizations, often results in imbalances that are diffi-

cult to correct. These problems are so common to all Government

operations as to not warrant detailed discussion here.
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STATE3MENT OF C. R. SMITH, SECRETARY OF THE DEPARTMENT OF

COMMERCE

I know of no legislative or institutional limitation specifically aimed
at the Department or any of its agencies on doing economic research
or analysis. We are not enjoined from considering a full range of'
alternative ways of carrying out our program missions. Nonetheless,
like all Feder al agencies we operate under two general kinds of
constraints.

First, economic analysts are in scarce supply and like all other
agencies we face expenditure and personnel hiring limitations. While
this is patent, it would be a mistake to underestimate the limits these
factors place on mounting continuing and comprehensive program
analysis.

Second, a single Federal department or agency is often not the
proper vantage point for economic analysis. Almost every program in
the Department of Commerce has significant ties to other Federal
programs. 'Where two or more Federal agencies share similar missions,.
such as pollution control or economic development, the analysis done
to determine the most cost-effective way of carrying out the program
involved should, at least, be done jointly. The horizons of a single
department are very limited in cases like these. In my view, program
analysis should move toward an interdepartmental focus as rapidly
as possible.

The second part of your inquiry was on the legal and institutional
limitations for implementing the results of economic analysis. Here
again, I can respond on a department-wide basis. I know of no peculiar
limitations on the Department of Commerce. But in the short run, all
enabling legislation must be considered not only a grant of authority,
but a limitation on its use. For example, the Economic Development
Administration is not simply empowered to promote economic develop-
ment, the act under which it operates specifies the -way the agency is
to promote economic development. These are, at the same time, limita-
tions as well as grants of power.

In the long run, however, provisions in enabling legislation or execu-
tive orders can only be considered a limitation if the agency has done
the economic analysis, discovered that the present law prevented it
from pursuing the most cost-effective course of action, requested the
needed change, and has been turned down.

STATEMENT OF WILBUR J. COHEN, SECRETARY OF THE DEPARTMENT OF
HEALTH, EDUCATION, AND 'WELFARE

As we view economic analysis as a part of our PPB system, there
are no legal or institutional constraints which would prevent us from
considering a full range of alternative ways of meeting the objectives
of our programs. There are, of course, constraints which would prevent
us from adopting certain alternatives which analysis might show to
be the best way to proceed. In such cases, the analysis might form the
basis of proposed legislation to provide the required legal authority to
carry out the program in the most effective way.
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With the creation of the Office of the Assistant Secretary (Planning
-and Evaluation), early in 1966, the contribution of economic analysis
took an important step forward in HEW. New staffs of analysts have
come into the decisionmaking picture, both in the Office of the Sec-
retary and in several constituent agencies. The analytical work done
has raised the level of information available concerning budget and
legislative issues and affected major and minor decisions. Other work
has been less visible; for example, improving our estimates of the costs
and benefits of family planning. Still other studies have yet to be
translated into decisions; for example, work on alternative income
maintenance programs, and programs to support higher education.
Both of these studies are evaluating alternatives which could require
legislative changes. It is too early to tell what the conclusions will be.

STATEMENT OF ROBERT C. WOOD, SECRETARY OF THE DEPARTMENT OF

HOUSING AND IJRBAN DEVELOPMENT

There is nothing in HUD statutes or administrative regulations
which inhibits economic analysis and full consideration of alternatives.
It is true that some statutory provisions constrain program operations,
but generally only in ways which were provided deliberately by the
Congress to make certain that programs are operated or distributed
as intended. Examples of these provisions would be limitations on the
percentage of funds which can be used in any single state and restric-
tions of eligibility for financial assistance to cities of specific popula-
tion sizes. However, these constraints do not prevent analysis of alter-
natives or the submission of proposals for eliminating statutory pro-
visions which are deemed to restrict effective program operations
unNisely. _

STATEMENT OF DAVID S. BLACK. UNDERSECRETARY OF THE DEPARTMENT

OF INTERIOR

We have had each Interior bureau and office review your request
:and give us its evaluation. These reviews indicate that we have no
significant barriers to adequate economic analysis other than our phy-
sical capability in terms of staffing and data availability.

The Department's PPB System is based upon the concept that
analysis, including the display of alternatives, can provide a more
adequate basis for 'legislative, policy, and budgetary decisions. The
intensity of such analysis depends upon the magnitude of the deci-
sion, the adequacy of information, and the time and staffing available
for analysis before decisions must be made. To be fully effective, such
analysis must be madle on as objective a basis as possible. Evaluation
of existing legal and institutional constraints should be a part of the
analysis. Accordingly, we do not feel that we are prevented from giv-
ing appropriate consideration to the full range of alternatives. Per-
haps a few examples would help.

Land and Water Conservation Fund.-The Act of 1965 (78 Stat.
897) provided that certain revenues be deposited into the Land and
Water Conservation Fund for outdoor recreation planning, land ac-
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quisition and development. Administration of related programs in-
volved problems similar to those of the Highway Trust Fund. When
it became obvious that funding as authorized by this Act would be
grossly inadequate, probably due to land price escalation, an analysis
was made of needs, land cost trends, and alternative means of meet-
ing program objectives. This study provided the basis for the 1968
amendment to provide funding at the level of $200 million per vear.
While the existing legislation represented a program constraint, it
did not prevent the making of the analysis required to support a legis-
lative revision.

Oil Shale.-The legislation authorizing leasing of Federally-owned
oil shale lands is the Mineral Leasing Act, 30 U.S.C. 241 which im-
poses numerous controlling provisions such as maximum lease acre-
age, rentals, only one lease to any one leasee, etc. While such constraints
may have a significant effect on leasing practices, they did not inhibit
our capability to make a thorough analysis of all factors relating to
oil shale development. In view of the major policy issues involved, a
special task force, made up of the best, multi-disciplined expertise
available throughout the Department, was assembled to perform the
necessary analysis. Its members dug for facts and dev eloped engineer-
ing, economic, environmnental, legal, and other data as a basis for
evaluation of past assuimptions, development of alternative courses
of action and for formulation of conclusions and recomiendations.
The study report served as the basis for Departmental decisions.

One of the primary functions of our PPB system is to provide Sec-
retarial analytic capability, direction, and leadership to carry on in-
depth analysis of Interior programs as a basis for evaluating their
effectiveness and for development of new programs and program alter-
natives. We feel we can make systematic comparisons of alternatives.
Past, present and prospective analysis has not identified constraints
that prohibit consideration of the full array of alternatives. It is rec-
ognized that analysis performed by individuals, division, bureaus or
other organizational units can reflect an agency bias. Those respon-
sible for management of existing programs may have an understand-
able tendency to concentrate on justification of such programs rather
than full consideration of possible alternatives. However, the present
Departmental PPB system provides the means whereby both exist-
ing programs and alternative actions can be analyzed thoroughly at
both the bureau and Departmental levels as a basis for recommenda-
tions and decisions.

While we have both the system and the organizational capability,
there is, of course, much more analysis required than has been per-
formed or is currently under way. Good analysis takes a great amount
of time -and effort. The oil shale study took approximately one year.
To the extent top Departmental people were involved in that study,
they were not available for other studies or program activities. The
broad range of Departmental activities is such that priorities must be
set so that the most urgent studies are undertaken first. Several years
will be required to complete all of the major study areas already iden-
tified. Changing situations, policies, and new problems may require re-
analysis as well as identify additional program areas that must be
analyzed. Physical capability, not institutional or legal factors, will
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be the primary constraint to timely accomplishment of necessary pro-
gram analysis. We have observed that there often is a tendency to use
legal or institutional factors as an excuse for not undertaking thorough
analysis when, in fact, it may be that such constraints are the primary
reason that analysis should be made as a basis for recommending leg-
islative or program changes.

The usefulness of PPB depends on how the decision-maker elects
to use the system. We feel that the Interior approach develops fully
objective analysis, including both economic and other factors, vwhich
can provide useful and essential background for decisions.

STATEMENT OF W. WILLARD WIRTZ, SECRETARY OF THE DEPARTMENT OF

LABOR

The principal legal and institutional constraints affecting the De-
partment of Labor's ability to perform effective expenditure policy
analysis are considered under the following categories: financial and
intergovernmental considerations which limit data collection necessary
to sound analysis, constraints on personnel recruitment and retention,
inadequate methodology for analyzing certain programs, and statutes
which impose certain limitations on administrative authority and re-
search capability.

FINANCIAL CONSIDERATIONS

It is generally accepted that the bulk of our social program expen-
ditures should be directed toward providing services to individuals.
In relation to the size of those expenditures the amount spent for eco-
nomic analysis is admittedly very small. Yet the cost of conducting
careful and thorough analysis would be very large. In fact, I believe
that we have not yet begun to realize the magnitude of the expense in-
volved for such economic analysis.

For example, it we were to improve our appraisal of this nation's
employment problems, collecting separate data for several hundred
geographic areas, and using definitions of employment that would
permit quantification 'and analysis of the full range of employment
problems, the cost would be about $10-15 million a year above our
current expenditures ($8 million) for national employment statistics.

Or, if we were to fully implement a management information re-
porting system so that it could provide both up-to-date data on in-
dividuals and the services performed for them, the cost would be about
$10 million a year.

Finally, if we were to analyze fully what we are achieving through
our manpower efforts, we would need a more complete program par-
ticipant followup system. This would include tracing individuals over
a period of time in order to determine the effects of varying mixes )f
services.

Carrying out effective follow-up places heavy demands on a variety
of reporters (the contractors, and the local offices of ITSES, etc.) wh*o
must be capable of securing reliable data. Without doubt, the effec-
tiveness and adequacy of such follow-up systems would be directly
related to the monetary investment made in them.
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In short, economic analysis is costly; in and of itself that is a con-
-straint on its use. As we become more adept at data collection, some of
the costs are likely to diminish. However, as the scope of our interest
sand the sophistication of our efforts increase it is likely that the price
*of these activities will remain considerable and we will continue to
struggle with the limitations imposed by this constraint.

INTERGOVERNMENTAL CONSIDERATIONS

The involvement of several levels of government in many programs
sometimes gives rise to constraints on the performance of that analysis.
'This varies among programs.

For example, while the MDTA is implemented by the States, it is
federally financed and establishes Federal standards for applicant eli-
gibility, program operation and reporting requirements. Its Federal
orientation makes possible data collection and analysis that is com-
parable on a nationwide basis. By comparison, the Unemployment In-
surance system is both administered and primarily financed by indi-
vidual States. While minimum Federal standards guide the system, the
State oriented nature of the program hinders reporting procedures.
For example, it is extremely difficult to obtain data on the character-
istics of unemployment insurance recipients. Finally, the problem is
more acute in the *Workmen's Compensation system-a total State
program.

CONSTRAINTS ON PERSONNEL RECRUITMENT AND RETENTION

As in any endeavor, an important factor is the quality of person-
nel. Analytical capability of the kind required for successful economic
analysis is in short supply. However, our highest grades are, in general,
given to individuals with administrative as opposed to analytical re-
sponsibility. The availability of more super-grade positions-requested
by the administration and rejected by the last Congress-would fa-
cilitate the recruitment and retention of this talent.

METHODOLOGICAL CONSTRAINTS

Certain methodological problems remain at this time, especially in
manpower-related fields, which hinder satisfactory economic analysis.
These relate to such questions as defining skill needs in the economy,
projecting these and other needs, quantifying the more intangible
costs and benefits connected with manpower development, and deter-
mining the desirability of manpower development or income mainte-
-nance programs for different population groups.

STATUTORY CONSTRAINTS ON ADMINISTRATIVE AUTHORITY

There are statutes, among them the Social Security Acts, as
amended, title IX, section 901, which provide strict limitation by
formula on the amount of available funds which may be used for
administration. Since it is from these funds that economic analysis is
usually conducted, these limitations impair the effectiveness of that
analysis.
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STATUTORY CONSTRAINTS ON- RESEARCH CAPABILITY

Our Wage and Labor Standards Administration lacks the legal
authority for making research grants. As a result, many areas vital to
economic analysis which lend themselves to small projects suitable for
grants rather than contracts are left unexplored.

STATEMENT OF W. MIARVIN WATSON, POSTMASTER GENERAL, THE

POST OFFICE DEPARTMENT

Economic analysis in the Post Office Department is conducted
through the PPB System and various contributing sub-systems. In
the somewhat more than three years the PPB System has operated,
there have been some improvements in postal management. The sys-
tem has not, however, been without problems. Some of these problems
were eliminated by a revision of the program structure and other
improvements in the PPB System. Some of the problems which we
have encountered in our efforts to improve management and to utilize
economic analysis are of the type about which you inquired in your
letter of November 22.

Legal and institutional constraints which have limited the full ef-
fectiveness of economic analysis in the Post Office Department may be
divided into two categories. The first category consists of those factors
which limit the performance of economic analysis. Included in this
first category are the budget process, personnel limitations, and vari-
ous statutory requirements. The budget process acts as a constraint
since Congressional budget review is still performed along appropria-
tion lines. Limited analytical resources in the Department must be
divided among program analysis, appropriation-bmsed analysis, and
the reconciliation of the two approaches. This division of labor has
resulted in a delay in the development of an information system.
Personnel limitations, such as those imposed by Public Law 90-3641
on headquarters and regional personnel, have hindered efforts to de-
velop a greater capability for economic analysis.

Since many postal matters are governed by statutory requirements,
the experimentation essential to complete economic analysis is often
impossible. As an example, legislative action is required for the Post
Office Department to conduct a regional test of combined air first-
class letter rate to determine public reaction and the cost effects of a
merged service.

The second broad category of constraints concerns constraints on
implementation. In this category are those statutory and institutional
constraints which limit management's ability to put into effect changes
indicated by economic analysis. Many operational changes which the
Post Office Department could make require the formal or informal
approval of Congress. Postal financing is such a case, since operating
and capital funds are appropriated separately. Trade-offs between the
two accounts in the interest of lower total costs are often difficult to
make because of the lack of transfer authority. Another limitation
imposed by the present appropriations structure is that funds for De-
partmental and regional personnel are provided by appropriations
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separate from field personnel. These separate appropriations militate
against the flexible use of manpower which could lower overall costs.

Economic analysis has demonstrated that some postal rates are
below the level at which postal out-of-pocket costs are covered. Since
rates are presently established by statute, the opportunity for change
is limited.

Congress also determines the total number of postal facilities to be
acquired and whether they are to be built by the Government or leased.
These decisions may often depend more upon the size of the postal
deficit and upon competing claims for Federal funds than upon return-
on-investment criteria. In many cases, this has resulted in buildings
being leased which should be owned, obsolete buildings, and lack of
needed mechanization.

The many statutory restrictions on the use of transportation services
severely limit sound transportation planning. As an example, the De-
partment's inability to negotiate wvith air carriers has hindered the
development of containerization, with the result that costly manual
handling procedures are still in use at most air transfer points.

The requirements of chapter 45, title 39, U.S. Code, remove com-
pensation of employees entirely from the control of postal manage-
ment. In many situations, if incentive pay arrangements were avail-
able, both the employees and the Government would benefit. Another
limitation is the outdated system for compensating rural carriers.
This problem is compounded by section 3339, title 39, U.S.C., which
prohibits consolidation of rural routes except when a vacancy in a
rural carrier position occurs.

In addition to statutory limitations such as those described above,
there are also certain traditional public constraints which limit effec-
tive management. One of these is the widespread practice of viewing
postmarks as a symbol of community identity. This has created many
problems for the Department in its efforts to streamline mail process-
ing in growing suburban areas. Another such constraint is the public
resistence to the Department's imposing limitation on the size and
shape of letters. This has hindered attempts to establish mail standards
which would simplify mail processing and reduce personnel costs.

Your letter asks what changes might substantially lower the in-
fluence of these constraints on effective economic analysis. As you
know, this matter has received a great deal of attention in the Post
Office Department in recent months. The recommendation of the Presi-
dent's Commission on Postal Organization that the Department be
made into a Government corporation was undoubtedly influenced by
the existence of the many constraints on the present postal organiza-
tion. It has been the Department's position that the question of overall
postal organization is a matter for Congress to decide, and that many
factors other than economic considerations must be taken into account.

A review of the many severe constraints on nostal management
would, however, be very useful at this time. The Department has re-
cently worked with the House Post Office and Civil Service Committee
on a bill to "review laws relating to the transportation of mail." This
legislation would introduce a degree of flexibility to a key postal func-
tion now narrowly limited by statutory restrictions. Similar changes
in other areas, particularly rate setting, borrowing authority, and
personnel compensation, would make economic analysis a far more
effective tool than is possible under present circumstances.
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STATEMEN-T or A. E. WEATHERBEE. ASSISTANT SECRETARY OF THE

DEPARTMENT OF THE TREASURY

The legal and institutional constraints that affect and hinder eco-

nomic analysis under the PPB system are reviewed by the Treasury

Department under the following headings: Bureau of Customs, In-

ternal Revenue Service, Bureau of the Mint, Bureau of Engraving
and Printing, and Office of Debt Analysis.

BUREAU OF CUSTOMS

Collection of revenue prograom
(a) Section 1499, title 19, United States Code, requires that Cus-

toms examine at least one package of merchandise shipped on each

invoice. This rule places a severe restriction on the ability of Customs

to efficiently utilize its limited resources toward achieving the goals

of collecting the revenue and enforcing the laws for which it is re-

sponsible. For many shipments of merchandise, sufficient evidence and

experience exist, without an examination, to determine the nature of

the shipment and derive the proper classification and value. Cus-

toms believes that excellent results could be obtained by adopting a

system of selective in-depth examinations based on substantive char-

acteristics of shipments, Customs experience and a random sampling.

The examination of merchandise presently requires upward of 5 per-

cent of total Customs resources. A significant savings could be ef-

fected were Custoins given the leeway to determine which packages re-

quire examination. In some cases many more than one package per

shipment would be examined; in other cases, no packages would be

examined.
(b) Section 1498 (a) (1), title 19, United States Code, requires that

shipments valued in excess of $250 must be treated under the formal

entry proceduces. Shipments valued at less than $250 are handled by

informal entry procedures. The informal entry procedures are accom-

plished more rapidly and require less resources than the formal entry

procedures. Better utilization of limited manpower could be made if

this informal entry procedure encompassed shipments valued up to

$500. Analysis has shown that the cost of administering formal entries

often exceeds the duties collected therefrom where the shipments are

valued under $500. Additionally, some personal use articles, which

yield little or no duty, must also be treated as formal entries. Again,

a more economical allocation of resources would be possible were all

personal use articles allowed to be entered informally.
(c) Section 1321 (a) (1), title 19, United States Code, oYives the Sec-

retary of Treasury administrative authority to establisli forgiveness
of additional duties due resulting from liquidation where these added

duties are $3 or less. In many cases, the cost of making this determina-

tion and collection of additional duties due will exceed $3. There-

fore, in the interest of economy the $3 limit should be raised.
(d) Fees for the entrance and clearance of vesels are much more

costly to collect than the revenue they yield. Some fees as small as

10 cents are charged and Customs niust spend many dollars in collect-

ing and accounting for them. It is suggested that fees for entrance and

clearance be made compensatory so that they at least equal the cost

of account ing and collection.
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INTERNAL REVENUE SERVICE

. Pinaneing of Service programs has been incompatible with accepted
programs objectives

A. The conduct of an orderly planning, programing, and budgeting
system depends in large part on the acceptance and funding of a
defined set of program goals, and on the ability to relate those goals
to program plans and program accomplishments. In recent years,
however, reductions made in the resources available to the Service have
been incompatible with accomplishment of the program objectives
on which Service plans are based. This has damaged the relationship
between goals, plans, and operational accomplishments which is es-
sential to efficient operations.

B. This is especially well illustrated in the Service activity con-
cerned with the audit of tax returns.

1. In this activity, program level and resource requirements are
determined by the number of returns that should be audited. In turn,
the number of returns to be audited should be based on accepted pro-
gram goals.

2. In the first years of this decade the Service, with the support of
the Bureau of the Budget and the Appropriations Committees of
Congress, developed generalized criteria for audit program objectives,
based on base period accomplishments and marginal yield/cost ratios.

3. Thus, the Audit coverage enforcement goal for any class of tax
returns should be maintained at the same level as in the base year
(fiscal 1960), whenever the marginal direct yield from future addi-
tional enforcement effort is likely to be less than six times the marginal
cost.

However, when the marginal direct yield at the base-year coverage
level is likely to be more than six times the marginal cost, then the
Audit coverage enforcement goal for the class should be increased
to the point where the additional revenue approximates six times the
additional cost.

The 6 to 1 goal was selected so as to provide for the economic
cost of audit activity to taxpayers as well as to government-and as
recognizing that appropriations and manpower availability would
be limited, even for the basic tax enforcement activity that is produc-
ing substantially more than it is spending.

4. Since then the Service's long-range program plans for the Audit
activity have been based on these program objectives. However, in
recent years budget resources and appropriations have been cut back
sharply. One result is that the program objectives are so far from
realization that they verge on being unrealistic.

5. Consequently, what was once considered to be a good, and gen-
erally acceptable, measure of program objectives for PPBS purposes
has receded so far into the future that the Service is trying to find
and rationalize a change in objectives. As a result the Government is
not realizing as much tax revenue as has been legislated and needed
to fund its policies and operate its programs. In addition, there is the
danger that the general willingness of taxpayers to comply may be
eroding under the lower enforcement programs.
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C. Correction of this problem depends on greater stability in the
funding of IRS programs at levels compatible with high taxpayer
compliance levels consistent with the tax laws and the Government's
tax revenue needs. This course requires effective understanding be-
tween the Legislative and Executive branches on the proper program
objectives for IRS activities and the annual review and funding of
tax administration activities in terms compatible with the accepted
objectives. Funding of the Revenue Sernce and similar revenue-
producing activities should also be recognized as an investment which
will provide additional resources for application to other Govern-
ment programs. Revenue-producing activities should not be regarded
as competing for resources with these other programs.

D. The objective of a tax system is to underwrite the fiscal sound-
ness of the policies and programs of Government. The objective of tax
administration is to implement the tax system. This means determining
the resources required to collect the legislated revenues and, then, opti-
inizing the collectible revenue with the resources given the tax adminis-
trator. The present financing procedures and concepts do not encourage
the most efficient tax administration operations.
II. Employment limitations

A. Federal policies and practices governing employment inevitably
limit the range of alternative approaches available in meeting ob-
jectives.

1. Many of these policies themselves are designed to accomplish pub-
lic objectives. However, even in these cases their effects on agency oper-
ations should be considered, and it should be determined whether the
adverse effects on operations are justified by benefits gained from the
policy.

2. The limits established on year-end employment, temporary em-
ployment, overtime, et cetera, are examples. These are very real con-
straints in the development of alternative methods of accomplishing
public objectives.

3. Uniform, nationwide salary schedules make it difficult to operate
efficiently in the face of differences between geographical areas in the
costs of living and in demands for professional skills.

As a result, employee turnovers are accelerated and Service ability
to compete with the private sector is reduced.

B. Uneconomic difficulties imposed in the recruitment of quality
manpower for Service programs place stringent limits on near-term
program alternatives.

1. An example of this is the Audit program. Ideally, as discussed
previously, the constraint on man-year requirements would be the de-
sired program of audit coverage for the year (s) involved.

2. As a practical matter though, for Revenue Agents, the constraint
is Service ability to recruit and absorb new employees.

-Given (1) the present availability of accounting graduates, (2)
emphasis on quality hires, (3) training facilities, and (4) the
problem of integrating new people into the organization, the
maximum number of Revenue Agents the Service can recruit
and absorb annually is 2,500 to 2,600.

-Of this number, 1,000 to 1,100 are usually needed just to cover
attrition.
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-Another 1,100 are required to keep pace with the growth in the
number and complexity of returns being filed.

-This leaves 'about 400 available to improve the audit coverage of
returns filed.

3. Recruiting 2,500, or even 1,100, new Revenue agents is a difficult
task. The target of our recruitment program has to be the bright col-
lege graduate-and to mount an effective college recruitment program
we need to begin recruitment and give firm job commnitments in Janu-
ary and February.

4. The budgetary cycle plus delay and uncertainty in the appropria-
tions process increase the difficulty in getting the necessary employees
on the rolls. This introduces an added, unnecessary constraint on the
development of programs by inhibiting Service ability to get the peo-
ple we need when we need them.

C. The most drastic example of this kind of constraint is the effect
in fiscal years 1969 and 1970 of P.L. 90-364, the Revenue and Expendi-
ture Control Act of 1968. The hiring restrictions imposed by that act
are particularly adverse to effective planning and efficient program-
ming and budgeting.

1. Orderly program planning is virtually impossible. This means
there are no program alternatives available. The only alternatives
available are additional use of contracts to get work done, or where
that is impossible, as in IRS programs, drastic reductions in program
levels.

2. The effects of these constraints on the Service's fiscal year 1970
program are already evident.

(a) We were unable to hire at the beginning of fiscal year 1969,
due to the Revenue and Expenditure Control Act. The act also
has prevented us from filling in behind attrition during the year.
This means at the end of fiscal year 1969 we will have accumu-
lated a minimum of 1,900 attrition vacancies-these are vacancies
that would have to be filled just to audit as many returns in fiscal
year 1970 as we originally planned to audit in fiscal year 1969.

(b) Under the most favorable conditions this would permit hir-
ing of only 600 additional Revenue agents to keep pace with the
growing workload. This is 500 short of the 1,100 we need to hold
coverage levels constant.

(c) The problem is compounded by our inability to recruit.
Until we know where we will stand on fiscal year 1970 as far as
the act is concerned we can't reallv make an effort to recruit-
not even for the 70 percent of attrition that we would appear to
be able to hire. Demands in the revenue accounting and returns
processing area must be met first, and are using nearly all of the
hiring authority developed in the Compliance programs, including
Audit.

D. Clarification of the future place of employment limitations in
planning, and of employment levels available to the Service, is nec-
essary before meaningful planning can continue.

E. The tax revenue losses attributable to these kinds of constraint
are many times the gains in reduced Service expenditures. There seem
to be no good reasons for these revenue losses:

(1) The tax laws are there, just not being fully implemented.
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(2) This is inequitable and in effect taxes the more honest and
less daring taxpayer more than his opposite.

(3) Expenditures for tax administration are not the same as
expenditures for other programs.

(4) Effective tax administration is a condition precedent to
the funding of other programs.

(5) Ineffective tax administration is a source of economic and
political instability.

III. Legal constraints
A. Few Government agencies are more completely bound by law

and policy established outside of their immediate organization. This
results from the complexity of tax law and the narrow limits within
which the law can be interpreted.

1. Ideally, this arrangement should assure that Congress as an
elected body bears the greatest part of the pressures for changes in
law and policy, leaving the IRS relatively free to devote its energies
to administration of established law and policy.

2. Operating effects can be seen as well, however, and should be
considered and funded.

(a) Section 5202(d), Internal Revenue Code, 1954, requires,
roughly, that distilled spirits must be stored on bonded premises
under the A & TT custody, locked with Government locks, and at
no time to be unlocked or opened, unless a Service inspector is on
the premises. This provision imposes constraints which preclude
the flexible use of manpower in our Permissive activity. As a
means of easing these constraints, we suggest legislation which
would permit the storage of spirits in Internal Revenue bond
under such supervision by A & TT inspectors as they may be
prescribed by regulations by the Secretary.

(b) Also the number of provisions which extend lack of finality
to tax determinations has greatly increased, e.g., deduction -and
credit carryovers, income-averaging, etc.

(c) The basic tax law contains deadlines for completing many
actions involved in revenue administration. These are constraints
on the alternatives available to the Service in designing methods
and procedures.

B. The provisions of the Internal Revenue Code providing Federal
income tax exemption for certain classes of organizations result in a
significant constraint on alternative methods of accomplishing the
public objectives intended to be furthered by these exemptions. These
provisions in subchapter F of chapter 1, subtitle A, of the Code, are
largely statutory carryovers from the early years of the Federal income
tax. The problems are well recognized by tax practitioners.

Enactment of basic statutory changes would make possible a more
efficient enforcement operation. Such a revision should be grounded on
a recognition of the real economic character of nonprofit corporations,
and articulation of a national policy concerning what purposes or en-
deavors should enjoy Federal subsidy or encouragement through the
exemption of specified sources of income and the, deductibility of
clearly defined expenditures.
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IV. Budget timing
A. The timing of actions on the budget, and in recent years on the

availability of funds already appropriated, have seriously limited the
utility and effectiveness of program analysis.

This effect develops from damage to the relationship between pro-
gram plans and program execution, from the lack of relationship
between actions taken and the assumptions involved in program de-
sign, and from imbalances among and within programs that result
from sudden changes.

1. In the normal budget cycle, despite the efforts of our Appropria-
tions Committees, the final appropriation action can allow too little
time to adapt to program reductions in the most effective way. This
is especially true when cuts come late, or are large. Delay in appropria-
tions action, or large cuts, can delay getting the fiscal year's opera-
tions on a firm footing.

2. The effect of cuts may be too great to fit in the context of pro-
gram planning assumptions, so that the approved program cannot be
related to the program plans developed on a PPB basis. This would
not be so serious if the cuts were clearly based on changes in the plan-
ning assumptions, but they seldom are.

3. In the last 2 years, late cuts, below the appropriated levels ap-
proved in program and 'budget review, have caused emergency adjust-
ments in program plans. The cuts were too large, and too late, to be
fitted Ito our program plans in an efficient and economical way. The
rather severe imbalances resulting among and within programs have
lent 'an aspect of futility to program planning. They have seriously
damaged relationships between the program objectives we have de-
veloped through economic analysis techniques and the programs we
have been able to carry out.

B. If the full benefit of the planning, programing, and budgeting
system is to be realized, action on program funding must be taken
in time to be fitted to the programs in an efficient and economic way.
Also, funding provided should be compatible with accomplishment of
the desired program objectives, and if serious program reductions are
intended they should be made explicitly after evaluation of the conse-
quences and alternatives.

BUREAU OF TIHE MINT

Title 31, U.S.C.A.-"Money and finance" contains the legal basis for
the existence of the Bureau of the Mint. This law further defines what
business is to be conducted by the Mint, and specifies the manner in
which it is to be conducted. This law places no constraints affecting
the scope and effectiveness of expenditure analysis.

Effective analysis is hindered by the Budgetary System when con-
sidered in light of the Mint's great susceptibility to sudden and un-
excepted changes in the demand for its products.

The Mint being a manufacturing operation lends itself ideally to
the use of economic analysis in encouraging consideration of the full
range of alternatives. However, under the present system of funding,
this consideration becomes more of an academic exercise than an effec-
tive and valuable tool. We are tied to one alternative rather than being
adaptable to the full range.
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The problem is caused by the inability of the Mint, under the
present Budget System, to switch funds between programs or obtain
additional funds as rapidly as needed to adjust to changes in demand.
It is necessary to go through the process of requesting reprograming
or supplemental appropriation. These procedures, when successful, are
oft times too slow to provide effective relief.

One remedy would be the enactment of legislation permitting the
Mint to finance its operations through a "Mint Operating Fund.'
Under such a plan the fund would be financed from Mint revenues
and all expenditures would be paid from this fund. This system would
permit the Mint to adjust its coin production schedules quickly, when
required, to provide increased quantities of coins, without having to
resort to supplemental appropriations or to reprograming actions.

Revenues would be deposited in the Mint Operating Fund in such
amounts as necessary to finance approved programs, and all expendi-
tures including coinage metal, transportation of coins, and so forth,
in addition to amounts now paid from appropriations, would be paid
from the Fund.

Under such a system, the Mint would not be tied down to what,
might "seem to be" the best alternative, at the time the budget request
is submitted, but which may no longer be desirable when the time
comes to put the program into effect.

Proposed legislation to provide for a "Mint Operating Fund" was
submitted to the 90th Congress; however, no action has been taken.

BUREAU OF ENGRAVING AND PRINTING

The Bureau engraves, prints, processes, and delivers United States
currency, Treasury bonds, food coupons, postage and revenue stamps,
other items of financial character, and a wide variety of miscellaneous
items of an engraved nature, as may be ordered by customer agencies.

The Bureau does not receive an annual appropriation. Under the
provisions of Public Law 656 of August 4, 1950, the Bureau is re-
quired to recover all costs, both direct and indirect, from its customer
agencies for services requisitioned by them. That law also provides for
a working capital fund method of financing Bureau operations and
requires the adoption of business-type accounting and budgeting pro-
cedures. The Fund was capitalized on the basis of-

(a) an initial appropriation by the Congress of $3,250,000 as
working cash;

(b) all of the receivables and the investories and other physical
assets of the Bureau on hand as of the close of business June 30,
1951, exclusive of buildings occupied, land, and the unexpended
balances of appropriations made to the Bureau; and

(c) assumption of all of the liabilities of the Bureau as of the
close of June 30, 1951.

Financing Bureau operations with the assistance of a revolving
fund provides a substantial degree of flexibility and freedom from
constraints which might affect the scope and effectiveness of expendi-
ture policy. The size of the Fund and the amount of money obtainable
from depreciation of fixed assets determines how fast the Bureau can
proceed with technological improvements. Greater flexibility could be
obtained through an increase in the amount of the Fund. Availability

27-S77-69-vol. 1 27
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of additional money for the purpose of buying fixed assets would speed
the modernization of the Bureau's printing and processing operations
with an attendant result of substantial savings at an earlier date.

A current limitation which has had an effect on the Bureau's plan-
ning is the employment restrictions imposed by Section 201 of the
Revenue and Expenditure Control Act of 1968 (P.L. 90-364).

A direct relationship exists between the Bureau's manpower require-
ments and the positive work program submitted by customer agencies.
In the light of the substantial increase in production requirements
f or fiscal year 1969, it is apparent that the workload cannot realistically
be accomplished under the personnel restrictions imposed by the pro-
visions of Public Law 90-364, without resorting to substantial amounts
of overtime during the year.

For the past three fiscal years, the Bureau has been required to
work unusual amounts of overtime as a result of previous ceilings
placed on its level of employment as well as difficulties encountered in
hiring the full complement of personnel needed to meet expanding
work programs. Continuation of this condition could create a serious
morale problem among the employees. On the other hand, failure on
the part of the Bureau to meet the requirements of the Nation for cur-
rency, stamps, etc, would certainly place the Department, as well as
customer agencies and the Government as a whole, in an embarrassing
situation.

In submitting the current Program Memoranda and Program and
Financial Statements, required under the Planning, Programming and
Budgetary System, changes were made to reflect compliance with the
law imposing personnel ceilings and Department policy restricting
expenditures. However, in making plans for fiscal year 1970 and the
following fiscal years, it was assumed that these limitations would be
removed.

We trust that these short-time limitations are indeed temporary and
will not be a hindrance to continuing improvement of Bureau opera-
tions. Cost benefit analyses show that such improvements would save
money in the long run for the Government.

OFFICE OF DEBT ANALYSIS: DEBT MANAGEMENT

In the area of debt management policy there are two principal legal
constraints which discourage consideration of the full range of alterna-
tives in developing policy to attain public objectives-the 41/4-percent
statutory interest rate ceiling on Treasury debt issues of more than 7
years maturity (31 U.S.C. 752), and the statutory limit on the dollar
amount of public debt obligations outstanding (31 U.S.C. 757b).

In addition to the operating problems created by these two statu-
tory limitations in the day-to-ay management of the public debt, the
existence of these limitations may discourage consideration of direct
Treasury financing in the planning of some Government programs
which can be financed through the sale of obligations in the market
by other Federal agencies or through the use of various loan guarantee
or insurance techniques.

Since loan guarantees, loan sales, and Federal agency borrowings
are not subject to either the statutory debt limit or the 41/4-percent
ceiling, there may be a tendency to overuse these techniques especially
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at times when the amount of Federal debt is close to the statutory ceil-
ing and at times when market interest rates exceed 41/4 percent and the
Treasury is thus limited to relatively short-term financing. For ex-
ample, because of the 41/4 percent ceiling the Treasury has not been
able to issue long-term securities since May of 1965.

This is not to say that direct Treasury financing is always, or gen-
erally, more appropriate than the various types of agency market
activities or loan guarantee programs. These programs must be assessed
in a broader context. The fact remains, however, that in some cases
these programs are looked upon as the only feasible means of financinrg
activities which, were it not for the statutory limitations on Treasury
debt and interest rates, might be more appropriately financed by the
Treasury a!t a lower cost to the Government.

Similiarly, any statutory limitations on Federal budget expendi-
tures, including expenditures for direct loans, could create pressures
for the adoption of financing techniques and loan guarantee programs
which might otherwise be financed by the Treasury at less cost to the
Government.

STATEMENT OF WILLIAM F. CASSIDY, CHIEF OF ENGINI EERs OF THE
DrEPARTMNfENT OF TIME ARMY

It is my view that by enacting the Water Resources Planning Act
of 1965 the Congress has enabled the agencies of the Executive Branch
to formulate -truly comprehensive plans, and in doing so to give con-
sideration to all alternative means of utilizing, developing and con-
serving the Nation's water resources. The broad plans formulated
under the legislation are to be submitted to Congress and that body
may authorize the carrying out of such plans, in whole or in part.
From the standpoint of legislation, therefore, there are no longer
any insurmountable olbstacles in the way of achieving the kind of com-
prehensive and coordinated river basin plans first urged by the leaders
of 'the Conservation Crusade some 60 years ago. This does not mean,
of course, that the Congress will authorized the carrying out of every
feature of every comprehensive plan placed before it by the Executive
Branch. In a particular basin, or at a particular time, the Congress
may be willing to authorize, for example, a flood control reservoir
but not a reservoir the primary purpose of which would be to provide
recreational opportunities. But this depends upon -the attitude of the
Congress, and does not indicate a deficiency in the legislation which
authorizes the preparation of plans. In other words, there appears
to be no need for legislation to authorize consideration of alternatives.

Another important consequence of the enactment of the W1eater
Resources Planning Act was the delegation to the Executive Branch
of responsibility for establishing the methods to be used in the eco-
nomic evaluation of water projects and programs. The Water Re-
sources Council may, under that Act, establish "principles, standards
and procedures . . . for the . . . evaluation of Federal water and
related land resources projects." The Council is now engaged in review-
ing the Presidential standards issued in 1962 and printed as Senate
Document No. 97, STth Congress. At such time as this review has been
completed the Council will issue regulations which will take the
place of that document. The Council has already proposed a new
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standard for determining the discount rate to be used in economic
evaluation. It may be said, therefore, that there are no real legisla-
tive constraints upon the Executive Branch insofar as sound economic
analysis is concerned.

You transmitted with your letter a statement, submitted to the
Committee by the Department of Transportation, which classifies as
a constraint upon sound economic analysis the effect of Section 7 (a) of
that Department's organic Act. Strictly speaking Section 7(a) does
not, in my opinion constitute a legislative directive prohibiting sound
economic analysis. This view is based, in part, upon the fact that
economics is not a matter of policy, and hence is no more subject to
constraint by legislation than are natural phenomena. It has been the
view of the Corps of Engineers that the real purpose of Section 7(a)
was to establish a "standard" for use in determining whether a par-
ticular waterway does or does not, qualify for inclusion in the Na-
tional transportation system. Such a standard expresses a policy of
Congress. It seems probable, therefore, that what the Department of
Transportation intended to convey to the Committee was the fact
that application of the standards of section 7(a) will not necessarily
assure the selection of that alternative which produces the greatest net
economic benefit. This is quite different than saying that section 7(a)
constitutes a constraint upon sound economic evaluation by the Execu-
tive Branch. This section requires the Executive Branch to inform the
Congress whether a contemplated waterway would, or would not,
qualify under the standards set by that section. It does not, in my opin-
ion, prevent the Executive Branch from applying any other tests it
may consider desirable, and informing the Congress of the results of
these tests.

As will be evident from all the foregoing, present laws do not im-
pose any important direct constraints upon the Executive Branch in
giving consideration to alternatives in water resource development, or
in making sound economic evaluations of water projects and programs.
Moreover, it is clear that the Executive Branch has been given ade-
quate authority administratively to make these changes required to
bring both planning and evaluation of water resources activities into
consonance with generally accepted procedures.

There is, however, one way in which existing laws indirectly exercise
an undesirable constraining effect upon the efforts of the Executive
Branch to achieve the goal of optimum utilization of the Nation's re-
sources. This effect stems from the fact that the various cost-sharing
policies which Congress has established over a long period of years are
based upon rather widely divergent concepts of the degree to which
the Federal Government should assume responsibility for the various
aspects of resource development. As a result of these basic divergencies
some Federal programs are more attractive to groups of prospective
beneficiaries than are others, and this sometimes makes it impossible
to gain acceptance of that combination of projects and purposes which
would maximize the net benefits resulting from the development of a
river basin. The inconsistencies in the doctrines upon which Federal
cost-sharing policies have been based over the years have long been
recognized, and the Water Resources Council is giving intensive
consideration to the development of a consistent system of cost-sharing
policies. The results of this work will undoubtedly be made available to
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the Congress as a basis for cost-sharing legislation in consonance with
the basic concept of the Water Resources Planning Act.

All of the problems touched upon above will, of course, be sub-
jected to further consideration by the recently established National
Water Commission, and this body will undoubtedly call to the at-
tention of the Congress any modifications of existing legislation which
may be required to bring existing legislation into consonance with any
recommendations it may make. Since both the National Water Com-
mission and the Water Resources Council have very broad authority
to determine the need for either legislative or administrative changes,
and since the latter organization has authority to make administrative
changes, there is no need, at the present time, for legislation bearing
upon either alternatives or economic analysis.

STATEMIENT OF W1TILLIA-M S. G(A\tD, AD3II:NISTRATOR, AGENCY FOR
INTERNATIONAL DEVELOPMIENT, DEPARTMENT OF STATE

Within the broad framework of foreign policy, AID operates pri-
marily on the basis of countrY programing. *We try to focus our
analysis on the circumstances of individual countries, and to SuppoIt
aid activities in each country which contribute most to U.S. objectives
there. The right program of activities for one country may be quite
different from the right program for its neighbor. The constraints
listed in the attachment are worrisome essentially because they restrict
effective country programing.

The problems raised by these constraints should be kept in perspec-
tive. AID country programs can be roughly divided into two cate-
gories-those oriented toward long-term development and those that
address more immediate political concerns, such as security and sta-
bility. In dollar terms, programs emphasizing development account
for about three quarters of our total effort in fiscal year 1969. Pro-
grams emphasizing security and stability account for the remaining
quarter, the great bulk of which is for Vietnam. Economic analysis,
which is central to the PPB system, is much more relevant to the
former programs than to the latter, although several of the specific
items mentioned in the attachment apply to all of our programs.

Moreover, there are intrinsic complications in applying the PPB3
approach even in development emphasis countries. The objectives at
which we aim can be identified in general terms without too much
difficulty, but defining the specific "outputs"in measurable terms useful
for analysis is not an easy task. Analyzing just how "inputs" of U.S.
foreign aid resources-which are marginal in relation to the resources
of the recipient country-affect the outputs and objectives is even
more complex. There are imponderables, like the host government's
political will to develop, which can only be assessed by insight and
sound judgment. And of course political circumstances can change
rapidly.

Nonetheless, how -well we do our job of country programing is
hampered by legislative constraints. Many have reasonable purposes,
but they also have significant costs in limiting the effectiveness of
AID program analysis and the programs themselves.
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Listed below is a brief description of a nintiber of legislative con-
straints to economic analysis and consideration of alternatives that
exist in the Foreign Assistance Act and other acts bearing on our
programs.

1. Time Constraints on Planning-(a) Foreign aid authorizations
are on a one-year basis. This constrains the Agency's ability to plan
ahead over a meaningful time frame, which for development purposes
should really be 3 to 5 years. In addition, AID typically receives its
appropriations 4 to 6 months after the start of the fiscal year, largely
because authorizing legislation must be passed before appropriation
action may be taken. For AID, the authorization process usuallv talkes
the bulk of the Congressional session. It would certainly contribute to
effective analysis and sound management if the authorization-at a
minimum-covered the two years of each House term. Respite from
long-drawn-out yearly fights over the AID authorization would give
top Agency management more time to spend on meaningful planning,
programing, and operations.

() The Foreign Assistance Appropriation Act requires that all
new technical assistance and international organizations projects be
justified to the Congress before being implemented. But particularly
in foreign assistance, where the contributions and responses of our
partners are concerned, it is important to have the flexibility to re-
spond to changes and new opportunities as they occur. AID presents
to the Congress an "illustrative budget," although over the years we
have moved in the direction of providing specific project data to the
Congress in advance. It is a significant constraint, however, to require
100 percent specificity, making it increasingly difficult for AID to re-
spond to new developments. This constraint does not limit analysis
per se, but prevents prompt implementation of new alternatives.

2. Constraints Against Actual Provision of Assistance to a Coun-
try-(a) Sections 201 (b), 211 and 401 of the FAA limit the number
of countries which may receive certain types of aid. In fiscal year 1969,
only 20 countries (outside Latin America) may receive development
loans; only 40 countries (outside Latin America) may receive technical
assistance (other than small amounts for self-help activities) ; and
only 12 countries may receive supporting assistance. While we are in
favor of the principle of aid concentration, and have at times not
reached the above limits, we believe it is better to use analysis to arrive
at the specific number of countries to be aided rather than to set arbi-
trary limits through legislation.

(b) Section 620 of the FAA contains a series of constraints designed
to achieve desirable purposes other than development. We are par-
ticularly concerned about requirements that no assistance can be pro-
vided, or that consideration must be given to terminating aid, to a
country:

If the country furnishes, or permits ships or aircraft under its
registry to transport, materials to Cuba or North Vietnam-
620(a) and 620(n).

If its government owes a debt to a U.S. citizen-620(c).
If its government has nationalized property of a U.S. citizen

without compensation-620(e).
If its government uses U.S. aid to compensate owners for ex-

propriated property-620(g).
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If the country fails to prevent, or pay the United States for,
mob damage to U.S. property-620(j).

If its government does not sign an investment guaranty agree-
ment-620 (1).

If the country seizes or imposes sanctions against a U.S. fishing
vessel-620(o).

If its government diverts resources to unnecessary military ex-
penditures to a degree which materially interferes with its devel-
opment-620 (s).

If a country is delinquent with respect to its U.N. obligations-
620(u).

However worthy these nondevelopment purposes may be, our experi-
ence is that such legislative requirements can disrupt effective develop-
ment cooperation with host governments, and that the threat to reduce
or eliminate U.S. economic assistance is rarely an effective way to attain
the desired objectives. From a PPBS standpoint, these contraints gen-
erally come from events outside the planning process.

3. Exopenditures for Sophisticated Veapons-Sections 620(v) of
the FAA requires that economic assistance must be withheld in an
amount equal to the amount spent by any less developed country for
the acquisition of sophisticated weapons from any country unless the
President determines that the acquisition is important to the national
security of the United States.

This provision raises difficult problems of interpretation, informa-
tion gathering, and implementation. More fundamentally, it may re-
quire reduction (which may, in some cases, be elimination) of
assistance of great importance and utility for overall U.S. interests,
including technical assistance activities of small cost that have little
if any leverage on the actions of the government purchasing the
weapons. By assigning overriding priority to punitive deductions, the
amendment limits our ability to take actions that may best serve U.S.
interests. The legally required deductions may in fact interfere with
more effective but less formal means to restrain arms races in less
developed countries.

4. Constraints Against Fleazible Use of Total Avsailable A ppropria-
tionos- (a) Earmarking funds for a particular purpose, regardless
of whether the results of country programming would call for more or
less for that purpose, almost inevitably hampers effective management.
For example, Section .2992 of the Foreign Assistance Act (FAA) ear-
marks $50 million of otherwise available funds for use only in pro-
grams relating to population growth. While AID strongly supports
the intent of this earmarking, the appropriate number and type of
population activities, and hence their total cost, varies from one fiscal
year to the next. The earmarking of a specific amount can cause over-
programing in population with a corresponding deleterious effect on
other fields. Eliminating this earmarking could improve project man-
agement, without affecting the Agency's top priority for population
activities.

b. Sections 205 arnd 251 (h) of the FAA permit use of aid appro-
priations to assist country development by channeling some funds
through selected international financial institutions. This alternative
channel for providing aid could be very valuable, for example, where
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bilateral aid risked too much U.S. political involvement, or where a
regional project required the leadership of an international body.
Although this authority is provided in the Foreign Assistance Act,
the Foreign Assistance Appropriation Act contains a provision deny-
ing its use. If this constraint were lifted, AID could consider multi-
lateral as well as bilateral channels in adjusting our assistance to
country circumstances.

5. Constraints on Country Usinq U.S. Assistance at Least Cost-
(a) Section 901 (b) of the Merchant Marine Act of 1936 requires that
at least 50 percent of the value of AID-financed commodities be car-
ried on U.S. ships. This constrains sound economic analysis and limits
full consideration of alternatives in a number of ways. The additional
shipping cost of using U.S. bottoms, of course, reduces the net benefit
of U.S. aid. The varying cost effect on different U.S. commodities also
tends to distort the pattern of purchases which would otherwise take
place. Low cost bulk exports, for example, such as fertilizers or coke,
are discriminated against partly because of the 50-50 freight differ-
ential. The 50-50 restriction is one of the factors that tends to make
U.S. goods noncompetitive, which in turn raises the costs of additional
policies and interferes with future commercial exports. Since the pur-
pose of section 901 (b) is to assist the U.S. shipping industry, the
charge should really be to that purpose and not to foreign aid.

(b) Section 2001 (d) of the FAA provides for minimum interest
rates at which development funds may be loaned. In 1961, develop-
ment loans repayable in dollars had a minimum interest rate of
three-fourths percent, with a maximum maturity of 40 years in-
cluding a maximum grace period of 10 years. Since then, Congress
has raised the minimum interest rate four times, and it is now 2 per-
cent during the grace period and 3 percent thereafter. These con-
straints have been imposed at a time when the debt servicing burdens
of developing countries as a group have been growing rapidly, and
when many individual countries are clearly in more difficult straits
than the average. An across-the-board interest floor is a constraint
on the type of aid which a country needs in the light of its debt
servicing situation, and thereby limits the consideration of alterna-
tives which may best aid a country's development. Greater flexibility
for setting the terms of aid to fit individual country situations could
be a significant improvement in our negotiations both with the re-
cipient country and with other donor nations.

(c) Section 620(d) of the FAA prohibits a development loan for
construction of a productive enterprise competing with U.S. en-
terprise unless the country has agreed to prevent export to the United
States of more than 20 percent of the project's annual production
during the life of the loan. Effective assistance to a developing coun-
try includes the financing of productive industrial enterprises, par-
ticularly in fields where the country has a comparative cost advan-
tage and can earn additional foreign exchange through expanding
exports. The effect of this provision is to limit our choice in the
selection of industries to be aided, hitting fields that are likely
to be most important to the recipient country in becoming self-
sustaining without aid.

(d) Section 601(d) of the FAA strongly encourages AID to use
U.S. engineering and professional services. This constraint conflicts
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with a central goal of our technical assistance programs-to improve
local businesses and institutions so that the country can become eco-
nomically and technically self sufficient.

(e) Section 604 of the FAA requires that commodity procurement
should be from U.S. sources. While the U.S. balance-of-payments
problem makes this requirement unavoidable, its real costs for the
aid program should be recognized.

6. Constraints on the Use of U.S. Aqricultural Commodities-AID
participates with the Department of Agriculture in the planning for
and administration of concession sales and grants of U.S. agricul-
tural commodities for use in country development programs. These
commodities are provided under the Agricultural Trade Development
and Assistance Act (P.L. 480). Net flows of assistance in this form
worldwide have in recent years been over half of net flows of AID
dollar assistance, and P.L. 480 commodities have been increasingly
used to induce critical measures of agricultural self-help in recipient
countries. Effective country programing of P.L. 480 sales and grants
is therefore extremely important.

A number of the constraints referred to for AID dollar programs
also apply to P.L. 480-for example, the 50-50 shipping requirement
and the difficulty in fitting credit terms to the debt-servicing capacity
of individual countries. In addition, the complex nature of P.L. 480
legislation and difficulties in interpreting specific provisions in sales
agreements sometimes delay the decisionmaking process in determin-
ing the terms of agreements and the types and amounts of commodities
to be provided.

STATEMENT OF GLENN T. SEABORG, CHAIRMAN OF THE ATOMIC ENERGY
COMMISSION

The Commission has long made use of economic analysis, where
applicable, in determining courses of action to be recommended or
followed. Such analyses have given full consideration to competing
alternatives. With the advent of PPB and its emphasis on systems
analysis, we have, of course, increased our activities somewhat in this
area. This is true particularly with respect to responses to specific re-
quests for analytical studies made by the Bureau of the Budget.

In all of our analyses, however, we do not consider that we have been
hindered or constrained as a result of any legally or institutionally im-
posed limitations. Therefore, we do not feel that any legislative, ad-
ministrative, or other change need be made, insofar as AEC programs
are concerned, in the interest of lessening the influence of constraints
on effective economic analysis.

STATEMENT OF LAWSON B. KNOTT, JR. ADMINISTRATOR OF THE GENERAL

SERvIcEs ADMINISTRATION

The six major program categories with GSA are (1) facilities, (2)
supply services, (3) other property management and disposal services,
(4) transportation and communication services, (5) record services,
and (6) agency direction and support services.
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The General Services Administration was established to provide forthe Government an economical and efficient system for the managementof the property, including related services, and records of all Federalagencies. Accordingly, the level of activity by GSA is dependent uponthe quantity of supplies, space, equipment, communications and otherservices required by Federal agencies. With respect to many of theseactivities funding levels are imposed upon GSA independent of con-sideration of the quantity of services the agency is called upon to pro-vide for expanding or new Federal programs of other agencies as au-thorized and funded by Congress. Exceptions to the above includeactivities financed through revolving funds such as the general supplfund, Federal telecommunications fund, buildings management fund,and automatic data processing fund, established under sections 109,110, 210, and 111, respectively, of the Federal Property and Admin-istrative Services Act of 1949, as amended (63 Stat. 377). Employmentlevels are also imposed on GSA activities (including activities financedunder revolving funds) independent of the workload created for GSAby activities of other agencies.
GSA has nonetheless performed its assigned statutory responsibili-ties in a manner generally responsive to the needs of the Federal estab-lishment. However, the lack of adequate funding and satisfactoryfunding procedures has proven costly over a long term. We recognize,of course, that with respect to adequate funding, appropriations forGSA activities must be considered in terms of the entire Federal pro-gram, including the relative priorities assigned to national needs andgoals.
The above constraints principally affect the facilities program ad-ministered by the Public Buildings Service. GSA has experienced fluc-tuations of more than $125 million between annual levels of publicbuildings construction funding since the enactment of the PublicBuildings Act of 1959. Due to these wide fluctuations and low fundinglevels, GSA has encountered great difficulty in carrying out an effec-tive program to meet Federal office space requirements through con-struction of Federal buildings. Since 1959, one-third of the amountestimated at that time to be needed to meet Federal office space demandshas been appropriated. Federal employment and activity, as well asconstruction costs, have continued to rise, and it is now conservativelyestimated that 30 years would be required, at the past annual fundingrate, to catch up with the space needs of Federal agencies as currentlyprojected.
A major consequence of our inability to meet space needs throughnew construction is that it has been necessary to provide space throughthe more costly leasing of privately owned buildings. Furthermore,commercial buildings seldom provide space in blocks of adequate sizeto accommodate entire agencies and, as a result, Federal activities havebeen scattered and potential savings available from consolidations havenot been reached. The current method of direct appropriation for pub-lic building construction has not only resulted in inadequate fundingbut in one which impairs proper economic analysis of not only GSA'sprogram but also programs of other agencies. The cost of space sig-nificantly affects the cost of the program for which the space is pro-vided; however, this cost is not reflected in program budgets except inthe case of leased space and then only for the first full fiscal year of
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occupancy. Thus, in subsequent years the program budget does not ac-
curately reflect the total cost of the pro ram, a contradiction to the
performance budgetary concept under which total program costs are
reflected in the cost accounts of the program agency.

A second major consequence of GSA's inability to meet space needs
through the current method of public buildings financing is the grow-
ing tendency of other Federal agencies to seek and obtain independent
authorization and funds for constructing their own facilities. Any
fragmentation of responsibility for building construction impairs the
effectiveness of a planned public building program since the appropria-
tion is often made without regard to more urgently needed construc-
tion projects which remain unfunded.

We believe that consideration should be given to legislation which
would expand the present buildings management fund to provide for
the financing of all real property management services rendered by
the Public Buildings Service. The fund could include receipts accruing
from "user" rates to be charged occupant agencies for all space pro-
vided by GSA. Agencies would then be required to obtain appropria-
tions necessary to reimburse GSA for public buildings services per-
formed. In this manner, the costs of facilities would be reflected in the
cost accounts of the program agency. Monies covered into the fund
would be available for the acquisition, construction, operation, main-
tenance, and alteration of public buildings. Legislation could be de-
signed to assure continued congressional control over the annual level
of the programs by providing for congressional authorization for
projects estimated to exceed a minimum dollar amount. While such
legislation, without a corresponding increase in appropriations for
construction, would not in itself result immediately in an increase in
construction of badly needed public buildings, it would provide more
consistent level of funding for public building purposes thus assuring
sounder economic analysis and planning. In the long term, we believe
that it is a more realistic method of financing space needs for public
agencies while at the same time assuring proper congressional control
over expenditures and programs.

STATEMENT OF LELAND J. HAWORTI-H, DIRECTOR OF THE NATIONAL
SCIENCE FOUNDATION

In general, the PPB effort has been useful as a formal mechanism
to reexamine objectives, the alternatives available to meet these objec-
tives, and their implication for resources. We have found the PPB
process useful to crystallize objectives and to elucidate alternative
possibilities. However, we have not been able to utilize economic
analyses extensively for the reasons outlined below.

Our difficulties with economic analysis are due in part to limitations
in the state of the art rather than to legislative or institutional con-
straints. The central responsibilities of the National Science Founda-
tion are support for scientific research and education in the sciences.
Unlike other agencies whose missions relate to categorical problems
and whose programs produce more objective outputs, our outputs are
primarily: (a) newly gained scientific knowledge; (b) men and wom-
en educated in science; and (c) institutions better equipped and
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staffed to conduct research and education in the sciences. As indicated,
these do not lend themselves easily to economic analysis. Also, it is
too early to attempt economic analyses of the effects of any pro-
grams entered into to carry out the new applied science authority of
the Foundation. Economic analysis requires systematic comparison
and alignment of resources with expected outputs, together with ap-
propriate measures of effectiveness. The outputs of research and edu-
cation, and the associated measures of effectiveness are complex and it
has not been possible thus far to quantify them realistically for pur-
poses of such analyses. Outputs are not adequately represented by
counting the first knowledge products derived from the research sup
ported or by numbers of science degrees attained. The great impor-
tance of quality in research and education, and the difficulty with its
measurement, contribute to the complexity of output study. Finally,
the major return on the research and science education investment
occurs in the follow-on use of the research and in the professional
careers of those educated. These facets are not predictable by existing
analysis, forecasting or prediction system-again a state of the art
weakness rather than external constraints.

Further difficulties and challenge to economic analysis of support
for research and science education are presented by the unique role of
the Foundation. It, among all Federal agencies, has been given by law
the broad responsibility for promotion of science and science education
in the United States. Many Federal agencies, with somewhat differing
missions and policies, contribute, together with other sectors, to the
support of science and related activities. NSF provides only a small
fraction of the Federal funds allocated to science-17 percent of Fed-
eral academic science obligations and about 12 percent of Federal basic
research funds. Thus, the alternatives open to the Foundation, in its
efforts to achieve its broad objective of assuring the future health and
progress of U.S. science, are very dependent on the actions of other
agencies, on the timing of the completion of their program plans in
the yearly budget cycle, and on overall budgetary limitations. To keep
track of this, as part of its overall responsibility, NSF carries out a
program of collection of data on different aspects of manpower in and
funding of science, for the general use of all agencies.

At present the guidance and review of programs is based upon main-
taining the best knowledge possible of the state of national science
activity, of its trends, of its performers and performance and of its
support. At present decisions are made primarily on the basis of evalu-
ation of the health and viability of the enterprise rather than on the
basis of the predicted economic value of the outputs. As our data and
experience build and as they can be correlated with the outcome of
past decisions, hopefully new evaluation techniques will emerge
through the application of new methodologies now available, such as
operations research, systems analysis and computer-based mathema-
tics. Hopefully the new techniques will contain the necessary trans-
formations to align the criteria for research support and science edu-
cation needs with economic output values. At present it is a possibility,
not yet a sure goal. The Foundation will endeavor to enhance the for-
mer and pursue the latter. The difficulties present challenges which
may inspire advances in the state of the art of economic and policy
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analyses for science support decision purposes. The Foundation is
anxious to take advantage of any such advances and to encourage ad-
vances in the state of the art. As for legal constraints, we feel that none
exist at this time which handicap us in our evaluation efforts.

STATEMENT OF BERTRAND Al. HARDING, ACTING DIRECTOR OF THE

OFFICE OF EcoNoNic OPPoRTuNxrrY

We have from the very beginning enjoyed a substantial amount
of freedom to engage in economic analysis without legislative, insti-
tutional, or other constraints. Our ability to define problems con-
fronting the poor and to move summarily to develop alternative solu-
tions to these problems can be attributed both to the general lack of
constraints encountered in the Economic Opportunity Act and to a
deliberate attempt to encourage such analysis, starting with the first
Director of OEO. The only significant constraint on this freedom
is fowud in section 201 (b) of the Economic Opportunity Act. This
section prevents OEO from conducting experimental and demonstra-
tion projects that might encourage rural poor to migrate to urban
areas. It thereby prevents us from giving full consideration to a major
policy alternative. In the present state of knowledge, it seems to us
to be premature to foreclose consideration of the possibility that migra-
tion to urban areas may be the best hope for some groups among the
rural poor.

STATEMENT OF JACK VAuGIIN, DIRECTOR OF TME PEACE CORPS

Ideally, economic analysis should provide the answers to program-
ing problems. Since each volunteer goes into the field for approxi-
mately two years, a decision must be made every 24 months on whether
or not to continue a program. But economic analysis alone would not
answer this question. Our criteria for making these decisions cover
a broad range of considerations which includes economic analysis only
as one step in the decisionmaking process.

Our main criteria for program analysis are built around the premise
that an opportunity for Volunteers and Host Country Nationals to
come to know and understand one another is a prerequisite to effective
job performance. In addition, the program must relate to one or more
of the Host Country's most critical needs as identified by the Host
Country itself and manifested by a Host Country effort and structure
to which the Peace Corps programs can relate and within which
the Peace Corps Volunteers can function in close association with
Host Country Nationals. In a very real sense, the Peace Corps has
no programs of its own; rather Volunteers support Host Country
programs. Because Peace Corps Volunteers are integrated into Host
Country programs, it is often difficult to separate any unique Peace
Corps output of a project. This represents a constraint which is com-
mon to all of our programs.

I would note also that our programs have purposes that go beyond
pure economic considerations. Accordingly, it is essential that we con-
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sider other than strictly economic factors in weighing the merits of
the full range of alternative programs that are available to us.

We are, nevertheless, incorporating economic analysis into our con-
sideration of programing alternatives. With the implementation of
our PPB system, we are making progress toward the goal of acquiring
more cost-effectiveness information for use in program planning.
The changes that have been and must still be made to facilitate this
effort are administrative in nature rather than legal.

The first of these changes, which is currently being implemented, will
provide cost information at the program level for use by decision-
makers. Because of the wide variety and large number of projects
which we now have overseas, it has become essential to have an auto-
mated system for determining project costs. Consequently, we recently
signed a contract with Price Waterhouse and Company to assist us in
developing efficient and economical methods for acquiring this infor-
mation. We believe that the information should become available dur-
ing fiscal year 1970.

The second major change that must me made before cost-effective-
ness information can be widely useful is to develop the capability for
systematic collection of relevant measurements of output. Our con-
straints here turn around the problems of defining the relevant outputs
of individual projects and conducting measurement procedures at a
reasonable cost. In addition, some of our program outputs such as
changes in institutions, habits, and attitudes, while measurable, may be
so politically sensitive that it would be difficult to carry out the meas-
urement process.

While these are serious and very real limitations, we do not consider
them to be insurmountable. We are proceeding with plans to imple-
ment procedures which will ultimately lead to the collection of effec-
tiveness data on a broad scale. These procedures involve overseas re-
search as well as careful planning by Host Country Nationals, volum-
teers, and our staff in the field and in Washington. We have not de-
veloped a timetable for the completion of this effort because we must
consider separately the problems of each country and each project.

However, we are confident that our efforts will eventually lead to
the solutions we desire. Once this is achieved, we will be able to conduct
measurements of the effectiveness of our programs, utilizing economic
analysis to the extent appropriate, within the context of our policy and
criteria for Peace Corps programing.

STATEMENT OF WILLIAM J. DRIVER, ADMINISTRATOR OF TEE

VETERANS' AMiNISTRATION

The statutes (now generally codified in title 38, United States Code)
specify terms of eligibility, periods of entitlement, and rates of veteran
benefit. Technically, the statutes do not constrain the manner and
scope of possible economic analysis. However, the implementation of
the results of expenditure policy analysis could require legislative
changes.

I have no recommendations, from the standpoint of economic analy-
sis, for any change in the mission of the Veterans' Administration or in
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the statutes defining and limiting the various benefits of this mission.
Changes in eligibility, rates, and periods of entitlement take place over
the years but none affect the basic philosophy or legislative intent of the
veterans program. As in any benefit program these are continuously
reviewed by the Executive Branch and the Congress.

STATEMENT OF ROSEL H. HYDE, CHAIRMAN OF THE FEDERAL
CoMMUNIcATIoNs COMMISSION

The Commission, recognizing the value of a Planning-Programing-
Budgeting System in managing its resources, has taken several steps
toward implementing such a system within the FCC. We have estab-
lished an output oriented program structure and recently submitted our
first Program and Financial Plan to the Bureau of the Budget. Cur-
rently, we are taking steps to improve our supporting information sys-
tems in order to provide more accurate and useful program
information.

We have conducted studies on specific programs, considering alter-
nate ways to implement these programs administratively, at the least
cost. However, thus far we have not utilized economic analysis to ar-
rive at decisions on expenditure programs, at least not the type of cost/
benefit analysis discussed in much of the current literature on PPB.

Certainly, in a regulatory agency such as the FCC, major policy de-
cisions arrived at through the rule making process may have a sub-
stantial economic impact on the public. Consequently, our rule making
proceedings may involve extensive analysis of the economic conse-
quences of alternative proposals. In this regard, the appropriation
process which determines the amount of resources to be used, is the
major constraint on the extent of economic analysis undertaken.

In the future, subject to the availability of manpower, we expect
to make greater use of economic analysis in our programming and
budgeting process. For example, the need to modernize and expand
our field monitoring facilities would be a good subject for this type of
analysis since considerable funds (relative to our total budget) might
be required if such a program is initiated. We do not feel that there
are any legal or institutional constraints to this type of expenditure
policy analysis in any of our major programs, and thus do not recom-
mend any legislative, administrative or other changes at this time.

STATEMENT OF LEE C. WHITE. CGAIRMAN OF THE FEDERAL

POWER COMMISSION

The Federal Power Commission, as a regulatory agency, is not
involved directly in the disbursement of funds to others for public
purposes. It does not administer construction projects, grants, and
similar activities financed by public appropriations. There are no legal
or institutional constraints analogous to those restricting the Depart-
ment of Transportation that may hinder or impair the sound economic
analysis of our expenditures.
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On the contrary, several acts of Congress give the Commission broad
authority to investigate, analyze, and evaluate the electric power and
natural gas industries within the jurisdiction of the Commission: the
Federal Power Act, the Natural Gas Act, and several flood control
acts.

For example, under section 4 of the Federal Power Act, as amended,
16 U.S.C. 791a-825r, the Commission is authorized and empowered,
among other things, to make investigations and to collect and record
data concerning the location, capacity, development costs, relation to
markets of power sites, and the fair value of such power, to the extent
the Commission may deem necessary or useful for the purposes of the
Act.

The Commission, under section 206 (a) of the same Act, may deter-
mine a just and reasonable rate, charge, classification, rule, regulation,
practice, or contract to be thereafter observed and in force, and fix
the same by order.

The Water Resources Planning Act, Public Law 89-80 establishing
the Water Resources Council of which the Chairman of the Federal
Power Commission is a member provides that the Council maintain a
continuing study of the adequacies of water supplies to meet the re-
quirements in each water resource region in the United States. It directs
further that the Council maintain a continuing study of the relation-
ship between regional or river basin plans and programs and require-
ments of larger regions of the Nation; and appraise the adequacy of
existing and proposed policies and programs to meet such requirements.

The above illustrates that the various legislative acts are rather broad
and give the Commission wide latitude in developing the principles,
methods, standards, and alternatives to carry out its charge.

STATEMENT OF HOWARD J. SAMUALS, ADMINISTRATOR OF THE SMALL

BUSINEss ADMINISTRATION

A careful review of our programs indicates the following con-
straints affect sound economic analysis:

Several different statutory provisions govern the rate of interest
charged on direct loans placed by SBA. Our regular business loans
(authorized by section 7(a) carry a maximum interest rate of 51/2
percent. Economic Opportunity Loans, Trade Adjustment Loans, and
Displaced Business Loans are based on formulae tied to the yield on
Treasury obligations. The rate on Economic Opportunity Loans is
currently 55/8 percent. Trade Adjustment Loan rates are set by law
as not less than the greater of (1) 4 percent per annum or (2) a rate
determined annually by the Secretary of the Treasury based on yields
on comparable maturities. Based on the maximum authorized maturity
of 25 years the rate would be 51/4 percent for fiscal year 1969; Displaced
Business Loans are 4%4 percent; State Development Company (501)
Loans carry a variable rate (not less than prime bank rate nor more
than 61/2 percent); local Development Company (502) Loans carry
a maximum rate of 51/2 percent. The statute provides that 501 and 502
loans shall carry rates "as fixed by the Administration."
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We believe that greater uniformity of rates among the different
programs, with a broader range of discretion allowed to the Admin-
istrator in setting specific rates, would make for more effective use of
resources. We are considering proposing legislation to this effect.

STATZMENT OF AUBREY J. WAGNER, CHAIRMAN OF THE TENNESSEE

VALLEY AUTHORITY

We think it is fortunate that in the initial legislation creating TVA
and in early amendments of the TVA Act Congress provided TVA a
high degree of flexibility which generally has permitted it to con-
sider and choose freely among the various alternative methods of
achieving the objectives of the TVA Act. Wfie believe this flexibility has
enabled TVA to do an effective job in encouraging and assisting in the
development of the resources of the Tennessee Valley region.

We are sure your committee is aware that the greatest deterrent to
efficiency in the case of appropriation-financed projects lies in bud-
getary restrictions resulting in construction stretch-outs. We plan such
projects carefully on the basis of the most efficient schedules, which
will, in turn, produce the lowest possible cost and largest possible ex-
cess of benefits over costs. Budget-produced stretch-outs disrupt these
plans and inevitably result in less efficient construction, inflated costs,
and a reduction of the ratio of realized benefits to cost.

With respect to specific legislation presenting problems, section
15d of the TVA Act, which was added in 1959 to authorize issuance
by TVA of revenue bonds to assist in financing its power program, im-
posed certain legal constraints which do restrict available alternatives
in two respects.

First, section 15d fixes a ceiling on the amount of power revenue
bonds that TVA may have outstanding at any time. This ceiling,
which was fixed at $750 million in 1959 and raised to $1,750 million
by passage of an amendment in 1966, has nct so far been a serious
handicap. However, long-range plans for increasing the capacity of
our power system to meet the growing power needs of the areas served
by TVA must be conditioned upon further increases in the ceiling by
legislative action at the appropriate times. Any delay in raising the
ceiling when required would seriously jeopardize effective planning
and could, of course, delay or prevent necessary expansions of our
power system capacity and place at least a temporary ceiling on the
growth of the area which TVA supplies with power. We believe that
TVA's issuance of bonds should properly be limited only by the power
needs of the area and that elimination of the ceiling would therefore
be desirable.

Second, section 15d provides that TVA may enter into power ex-
change arrangements only with organizations with which it had such
arrangements on July 1, 1957. Reliability of service is of the utmost
importance in the operation of any utility business. In maintaining
such reliability of service on an economical basis, electric, utilities are
coming to rely more and more on exchange arrangements with neigh-
boring utilities. The limitation on TVA's power exchange arrange-
ments restricts the choices available to TVA in assuring reliability of

27-87T-69-vol. 1-28



412

service in its own area of operation; it also diminishes the contribu-
tion TVA can make in assuring reliability of service in neighboring
areas served by other power systems. We believe this constraint should
be removed by deleting the power exchange limitation in subsection
(a) of section 15d of the TVTA Act.

STATEMENT OF M. CECIL MACKEY, ASSISTANT SECRETARY FOR POLICY
DEVELOPMENT OF TIHE DEPARTMENT OF TRANSPORTATION'

The following statement was submitted by the Department of
Transportation in answer to questions raised by Mr. Proxmire on
August 1, 1968 during the course of public hearings of the Subcom-
mittee on Economy in Government. Since these questions were simi-
lar to those of the November 22 letter, no new reply was requested
from the agency.

Chairman PROXMIRE. Will you submit for the record an answer
to the following question: What are the primary constraints which
now hinder the implementation of a sound economic analysis in your
Department which could be relaxed by congressional action?

Mr. MACKEY. Yes, sir.
Chairman PRoxMIRE. What kinds of legislation would you find most

helpful in removing these impediments to sound economic analysis
of the Department of Transportation expenditures?

Mr. MACKEY. I shall be glad to.

ANSWERS TO QLTESTIONs ASKED BY SENATOR PROXMIRE OF AMR. MACKEY

The questions were:
1. What are the primary constraints which now hinder the imple-

mentation of sound economic analysis in the DOT which could be re-
laxed by Congressional action?

2. What kinds of legislation would you find most helpful in remov-
ing these impediments to a sound economic analysis of DOT expendi-
tures?

There are three primary features of DOT legislation which may op-
erate as constraints to the implementation of sound economic analysis
in the Department. These are:

1. Sections 7(a) and 4(b) (2) (B) of the Department of Trans-
portation Act.

2. Laws relating to the Federal Aid Highway Program.
3. The Federal Airport Act.

Part I contains explanations of how each constraint might affect
the implementation of sound economic analysis in DOT and how cer-
tain legislation could improve conditions. Part II contains a discus-
sion of administrative and non-economic considerations which might
alter the nature of the legislation.

1 U.S. Senate. Subcommittee on Economy In Government. Joint Economic Committee.Hearings. "Economic Analysis of Public Investment Decisions: Interest Rate Policy andDiscounting Analysis." 90th Cong., 2d sess., July 30, 31, and August 1, 1968. U.S. Govern-ment Printing Office, Washington, D.C., pp. 170-172.



4tL3

PART I,: CONSTRAINTS ON IMPLEMENTATION OF ECONOMIC ANALYSIS

Pro'vision8 in the DOT Act
The language of Section 7(a) of the Department of Transportation

Act limits the Secretary's role in developing investment criteria for the
formulation and economic evaluation of proposals for the investment
of Federal funds when those proposals are concerned with certain
types of projects.

Section 4(b) (2) of the same Act is also pertinent. It states that
"Nothing in this Act shall be construed to authorize, without appro-
priate action by Congress, the adoption, revision, or implementation
of-

(A) any transportation policy, or
(B) any investment standards or criteria."

During the last several years, the Executive Branch, through the
Bureau of the Budget has evolved a system (PPBS) for planning
Federal expenditures in an economically efficient manner through the
setting of what amount to investment criteria. These criteria are
applied in most government Departments and agencies as an adminis-
trative requirement. There would not appear to be special reasons
for imposing particular restrictions such as those in Sections 7 (a) and
4 (b) (2) on DOT's authority to manage its programs.

Laws Relating to the Federal Aid Highlway Program
The Federal Aid Highway Program as it is currently structured

under Title 23 would appear to contain the following three principal
constraints on the implementation of sound economic analysis.

1. The law provides that Federal Highway expenditures be de-
termined by the amounts collected from motor vehicle user taxes as
they are placed in the Highway Trust Fund. Such pay-as-you-go trust
fund financing schemes can be restrictive in the following two ways:

i. The trust fund equation of expenditures to amounts received
from user taxes may not guarantee an economically efficient total
amount of expenditure to the extent that might be possible if the
receipts were from a competitive market and the taxes were an-
nually adjusted.

ii. The pay-as-you-go arrangement may build a further inflexi-
bility into the system. In any program in which future receipts
accrue as a result of capital expenditures the agency should be
allowed to borrow against future earnings at some rate of interest.
Under a more flexible system, a program with a rate of growth
(and rate of increase of capital stock) higher than the interest
rate would spend in a given year more than it collects, while a low
growth program would collect more than it spends.

2. Another type of inflexibility, essentially independent of the trust
fund concept, may arise from the fact that amounts allocated to spe-
cific States and specific programs within States are distributed accord-
ing to formulas in proportion to areas, populations, and miles of postal
route without explicit regard to the relative benefit/cost relationships
of projects among or within those States. Furthermore, the funds
which States receive for constructing Interstate Highways are appor-
tioned in proportion to the estimated cost of completing the system in
each State, which would hardly be expected to provide an incentive for
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economic allocation with the State since the State itself contributesonly ten percent.
3. Finally, the fact that the funds for highway construction are allo-cated within each State by the State Highway Department or equiva-lent agency tends to make it more difficult for DOT to implement

economic analysis since these agencies are not under its administrative
control.

Broad legislative changes needed to relax the above apparent con-straints might be along the following lines:
Money collected from road user taxes might be placed in theTreasury and not in a special fund.
Road user taxes might be revised on a continuing basis accord-

ing to the long run marginal cost due to the movement of different
types of motor vehicles. Special congestion taxes might also belevied where appropriate and feasible.

Grants might be allocated to States based on benefit/cost con-siderations of capital investments toward which the grants wouldapply.
The DOT, in cooperation with the States might help developbenefit/cost criteria for the evaluation of highway investment.
The total amount of grants might be determined by the results

of benefit/cost studies of capital investments.
The Federal Airport Act

Although the Federal Airport Act contains a method of allocationof funds similar to the highway laws in that most of the fundings isallocated by a fixed formula based on area and population of States, itdoes not, however, contain the trust fund features of the highway lawsand it provides more Federal administrative control over individualprojects by means of the National Airport Plan formulation. It alsoallows the Federal Aviation Administrator to allocate 25 percent ofthe annual appropriations at his discretion.
In order to provide more flexibility for implementation of economicanalysis it might be necessary to allow the Administrator to allocatethe full amount of appropriations at his discretion, i.e., according touniform investment criteria set by DOT.

PART II: ADMINISTRATIVE AND NON-ECONOIIC CONSIDMEATIONS

Section 7(a)
As explained in Part I, the amendment of Section 7(a) of the De-partment of Transportation Act would facilitate implementation ofeffective economic analysis. There does not appear to be any importantadministrative or non-economic reason why the Act should remain as

it is.
Lavws Relating to the Federal Highway Programn

The concept of a trust fund related to user charges contains the de-sirable feature of allowing for long-range programing of highwayexpenditures. This feature could be retained without much distortion
provided that the level and structure of user charges feeding the fundare reviewed at relatively frequent intervals with an eye to revision
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in the light of changes in National transportation demand. the pay-
as-you-go nature of the fund could possibly be revised, however, so
that bonds might be issued against future user charges revenues, and
the total amount of annual construction might be determined by eco-
nomic studies of transportation demand. The pay-as-you-go formula
is currently mitigated to some extent by the provision that Federal
funds can be used to repay State bonds for highway construction.

Perhaps the best feature of the distribution formulas is that they
provide a generally predictable source of funds for each State for its
planning purposes. But a portion of these funds might still be allo-
cated at the discretion of the Secretary using guidelines which give
priority to States with projects having high benefit/cost ratios. Also
the distribution of expenditure as among Interstate, primary, sec-
ondary, and urban extension roads within a State could be somewhat
more flexible than provided by the current law (which provides a sepa-
rate set of funds for Interstate Highways, and which allocates 45 per-
cent of another set of funds to primary, 30 percent to secondary, and 25
percent to urban extensions and does not allow either of these three
apportionments to increase or decrease by more than one-fourth within
a State -through transfers).

As to the restrictions caused by lack of direct administrative control
of State Highway Departments, there appears to be logic in retaining
this feature of decentralized planning since a large portion of projects,
particularly in urban areas, are of essentially local concern.
Thle Federal Aid to Airports Act

The distribution formula serves the same general purposes here as in
the highway case. However, the current 25 percent allocated at the dis-
cretion of the Federal Aviation Administrator might likewise be
increased to allow further flexibility without eliminating the automatic
allocation completely.
Grant Programs in General

Eventually, grant programs regarding urban transportation and
ultimately intercity transportation should be put on a common basis.
A decision-making body at the local level which is choosing between
alternatives, one of which involves 90 percent Federal financing (an
Interstate highway), and the other of which involves competition with
other areas for a small amount of grant money (mass transit), is likely
to be biased in its choice. Legislation of a scope broad enough to change
the current situation should be designed to improve the incentive struc-
ture for grant recipients to induce them to implement economically
efficient systems. This kind of incentive structure would reinforce the
effect of investment criteria established by DOT.
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THE ABSENCE OF KNOWLEDGE OF DISTRIBUTIONAL
IMPACTS: AN OBSTACLE TO EFFECTIVE PUBLIC PRO-

GRAM ANALYSIS AND DECISIONS

BY JAMES T. BON-NEN *

James T. Bonnen is Professor of Agricultural Economics at Michigan
State University.

In this paper, Professor Bonnen discusses the importance of under-
standing the distributional impact of government programs. He cites
numerous issues of current interest which raise major equity questions,
and notes the extent to which our present knowledge of the distribution
of program benefits and costs falls short of the information needed to
make appropriate equity decisions. Professor Bonnen sets forth a list
of questions about the size and incidence of the benefits and costs of
government programs and the characteristics of the beneficiaries. He
suggests that "When one can answer . . . these questions with some
degree of clarity and when this information can be reasonably well in-
tegrated, it should be possible to evaluate the distributional impacts of
the public program involved."

After explaining how the source of funding and the design of pro-
grams can have a major effect on the incidence of program benefits and
costs, Professor Bonnen examines the distributional consequences of
three government programs-higher education, water resource devel-
opment, and the farm program. He asserts that "In some cases, the dis-
butional characteristics of a program . . . have become, over time, quite
perverse when measured against the original purpose. . . . More com-
monly, the distributional consequences of the programs may have been
perverse, but we have not really known this with any certainty because
it was not obvious and we never bothered to measure it." Professor
Bonnen concludes that strong efforts must be made by both government
and academic analysts to improve the data and analysis related to the
distributional impacts of government programs. Moreover, he asserts
"Until Congress concerns itself with these matters more systematically,
programs are likely to develop dynamics of their own, running on in
This should be a source of concern to the Congress. Distributional data
are not currently demanded in the administration of programs. If Con-
gress and the President do not demand them, they will never exist."

Introduction
The distributional impacts of both public and private decision

making increasingly are being questioned. Despite our society's equity
commitments, many public programs are administered with little atten-
tion to their distributional impact. It should not surprise us then when
these programs exhibit perverse distributional consequences. Yet sur-
prised we are at nearly every turn because we almost always fail to
collect information on distributional impacts of programs. We do not
even really understand the process by which distributional impacts
work their way through the society. Without such knowledge we often
work at cross purposes, we waste resources, and we fail to attain pro-
gram objectives.

*I wish to acknowledge the helpful suggestions of William Capron, Lynn Daft,
William Easter, Robert Haveman, Gail Steg, and Gene Wunderlich.
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This paper has four parts. First is a discussion of the importance ofdistributional impacts in society. Second is a brief exploration of the
endemic lack of data on distributional impacts. Third is a longer dis-
cussion of the type of information necessary to measure and evaluate
distributional impacts. Fourth are recent analyses of the somewhat
surprising distributional consequences of three public programs, pre-
sented as examples of the kind of distributional analyses that are pos-
sible in some cases even with limited data.

The objective of this paper is to develop some understanding of the
need in public decision making for greater concern over distributional
effects and their measurement.

THE IMPORTANCE OF DISTRIBUTIONAL ImPACrs*

The distributional imacts of public programs are important, anid are
becoming more important. There are several reasons for this.

First is the great growth in wealth of this nation. As a society moves
from relatively modest levels of per capita and family income to un-
precedented levels of wealth, its social and economic priorities shift
from an early dominating need for economic growth to some greater
concern with how that growth is distributed. Since 1929 U.S. real
national income has more than tripled and per capita income has
doubled. Median U.S. family income in 1968 exceeded $8,000 per fam-
ily [141. Much of this growth has occurred in the period since World
War II. As median income grows, the absolute dollar difference be-tween the top and the bottom incomes increase even more dramatically.
As a consequence, the capacity for vast differences in human welfore
and life styles is increased. With great growth in the wealth of a so-
ciety, the concept of poverty changes and the society's notions of theminimum acceptable level of physial welfare increase. Finally, also
with economic growth, transportation and communication technolo-
gies improve and the economic and social space of society shrink great-
ly. WTith television in almost every American home, consciousness ofthe disparities in wealth grows, even more rapidly than the disparities
themselves. Thus, it is to be expected that as a society's wealth grows
its priorities will shift to include a greater concern for equity goals.

Increased concern in society over matters of equity creates a need to
know more about existing distributions and the distributional impacts
of, for example, public programs. Distributional information is
usually necessary before meaningful determinations of equity can be
made. Equity itself is a value judgment made by society about what is
fair or equitable. This judgment normally is legitimized by the politi-
cal process usually through legislation that establishes some standard
or criteria of equity. The idea of equity is not to be confused with that
of equality. An equal distribution may or may not be considered equi-
table depending on society's or the individual's criteria for what is fair
or equitable.

There is a social organizational or political reason that also explains
the greater importance of distributional issues today. The question of
equity is tied to the concept of community. Between groups where
there is no community, there can be no meaningful notion of equity.

*Further discussion of this issue is found in the papers by Weisbrod, Schmid,Freeman and McGuire, in this volume, and Feldman in vol. 3 of this collection.
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When we begin to redefine community, politically and socially, the
meaning of equity also is redefined. We are today in the middle of just
such a redefinition of community. Thus, our sense of equity is being
transformed and what was acceptable by yesterday's standards of
equity may not be acceptable today. For this reason, many older public
programs are increasingly questioned today.

There is, in addition, a related or underlying technological cause for
the increasing concern over equity. In the last thirty to forty years, we
have built into the dynamics of our society a high, sustained rate of
technological change. Our industrial revolution has moved from an
age of invention into a scientific age in which technical advance is
generated by the consciously planned application of science. Our
scientific research and development capacity is today much heralded.
Through the early stages of this transportation we have lived with a
political and social mythology that assumed technological change was
neutral in its distributional impact, i.e., that it did not change the
existing distributional patterns. In truth, this is rarely the case. Typ-
ically, some groups gain and others lose in any technological change.

The naive belief that all technical change is neutral in distributional
impact is today questioned both by social scientists and by citi-
zens. In fact, unrestrained technological change has created so many
undesired environmental effects in man's biological and social order
that the necessity for humane management of our technology is now
generally viewed as urgent. Unfortunately, we know very little about
the processes by which technological change works its distributional
effects and we seem to be greatly deficient in institutional arrangements
to contend with the problem.

All of this results in a pervasive concern about society's perform-
ance in terms of equity. This greater concern focuses primarily on the
equity performance of the economic engine of society as well as on
various major institutions, the equity consequences of the political and
social organizational rules of society, and the equity impact of our
public program decisions. Every major institution in the society, the
universities, corporations, foundations and government agencies, is
under increasing pressure to re-evalue it behavior as a part of our
social system and to measure itself more conscientiously against so-
ciety's evolving standards of morality and equity. No matter the legit-
imacy of the pressures or one's reaction to them, they are real. They
exist and we must in some fashion contend with them in the political
process. To do this for public programs we must have information
on the distribution of program benefits and costs.

This paper is concerned with information on distributional impacts
of public programs. However, the neeed for and the importance or
value of this information derives primarily from the equity problems
and concerns of society. Without judging the values involved let us
describe some the equity issues that suggest the types of distributional
information that are needed today.

ISSUES REQUIRING DISTRIBUTIONAL KNOWlIEDGE

The equity issues currently raised are many-some old, some new.
Let us describe a few that in recent years have been voiced in some
form in the Congress. There have been many questions and much
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conflict over the apparent lack of racial and minority group access
to public programs as, for example, in education, food and nutrition,
health and employment. In these as in other issues, much of the con-
flict is over the question of what the distributions of program bene-
fits actually are. Adequate distributional information is rarely avail-
able upon which to judge the equity issues.

At the heart of the debate on the price and wage guidepost policy of
the last administration is the equity issue of how increased productivity
is to be shared. Besides the immediate interest of consumers, labor
and management, other major groups are affected if the overall con-
sequence of price and wage decisions leads to inflationary redistribu-
tions of income and wealth. Such ad hoc arrangements as the guide-
posts are a monument to our failure to build adequate institutional
arrangements for deciding such issues in a politically acceptable and
equitable manner.

The debate on the need to share and the advisability of sharing Fed-
eral revenues with State and local government is generated by the very
great disparities between the States in willingness and ability to meet
human needs.* The pressure toward changing the rules on public assist-
ance grants to States is also grounded in a similar concern with Aid
to Dependent Children (ADC) payments, which, for example, in New
York are many times those of Mississippi. Some believe that program
differences of this sort create undesirable migration and compound
other problems.

The perennial efforts to reform the tax structure are primarily equity
matters. Besides the general concern for tax loopholes, there is a rising
current concern over the alleged abuse of tax exempt status by creation
of some spurious foundations and the maladministration of others.
There is, as well, the longstanding dispute over the oil, gas, and
mineral depletion allowance.

The public debate over the selective service or draft law primarily
involved disputes on the equity of who was being drafted.

The economic growth consequences and equity implications of the
prevailing geographic and regional distribution of public expendi-
tures on defense contracts, public facilities, and the federal support of
higher education have all come up for debate.

Equity considerations arise in the distribution of research and de-
velopment (R. & D.) funds since R. & ID. investment is believed to
have a great deal to do with the distribution of future economic
growth by area as well as functionally in the society. An additional
equity concern of increasing importance arises because the benefits
and costs of technological change are not bv some standards equitably
distributed. Indeed, as indicated earlier, the society increasingly ques-
tions the distributional consequences of technological change in a
most fundamental manner. There is an obvious need today to do the
best we can in analyzing both of these kinds of distributional conse-
quences from public investments in R. & D.

There is a Pandora's box of related equity issues. Historically, our
society has tended to allow market forces to determine the answers
to the question of who should benefit from a new idea or technology.

*Further discussion of this issue is found in the papers by Schultze, andMushkin & Cotton in this volume.
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However, rising levels of conflict suggest that the distributional con-
sequences of this approach are less and less acceptable to the society.
Yet we are not now actively developing adequate alternative institu-
tions to determine and legitimize who receives the benefits from new
technology or other innovations in society. A case in point is the
current conflict over who is to control Community Antenna Television
(CATV). Many question whether this uninhibited clash of self-interest
will well serve society and the public interest except as an accident.
This scene is replicated practically every time there is a major innova-
tion in our technologies. Its most fundamental implication for society
lies in the fact that this is the process by which we change many of
our social rules. It is a process that permits a nearly random rearrang-
ing of the fabric of our society with all that implies for equity.
Many social observers argue that an inadequate consideration of
equity lies at the origin of much of the corrosion of community that
we see in social behavior today.

Law and order is the subject of much debate today in the face of
a not inconsiderable amount of disorder. Some argue that much of
the disorder has its origin in the manner in which law itself is en-
forced. Leaving aside the current most controversial examples, take
the limited case of the enforcement of property rights in this society.
The benefit impact from strict enforcement of property rights has
a distributional consequence rarely appreciated. Those who benefit
directly are naturally limited to those who have property and the
more property you have the greater tend to be your benefits. Since
property also is highly correlated with the legitimate access to the
exercise of police power this tends to be a closely linked. directly
reinforced, distributional system. This, in turn, leads directly to an-
other issue of considerable import, the performance of the instrumen-
talities of law when property and human rights come into conflict. For
example, recourse to civil or criminal suit to protect human rights is
not eciually accessible to every member in the society. Indeed, access
to justice is highly correlated with the control of sufficient assets to
command good legal talent.

The right of access to many public services is a property right that
presumably comes with citizenship. However, the distribution of the
right of access to public services in this society has come to be a
matter of major contention. Yet, we know almost nothing about how
to protect or allocate these rights. We really do not know how legiti-
mately to change the rules of society without incurring great costs.
In fact, social scientists do not understand the process by which such
property rights are related to the other strategic factors of the social
order or of the economic engine of society. Thus, at this point we know
almost nothing about how to develop institutions that legitimately
may determine the distributional performance of the society or its
economic sector.

One might go on almost endlessly, but this list should suffice to make
concrete the fact that equity problems are important, have major po-
litical implications, and are in some cases both longstanding and of
increasing importance. Different groups do not reflect the same coii-
cerns but in the various problems and stresses reflected in the political
and social processes today, equity questions are high on many agenda
for social action. If one is to face these issues intelligently good data
on distributional effects are necessary.
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THE LACK OF KNOWLEDGE AND DATA oN DIsTRIBUrIoNAL IMPACTS

As one reviews Congressional hearings and agency program mate-
rials, one is impressed by the lack of knowledge or even raw data on
program impact including the distribution of program benefits. It is
as if these were impolite if not impolitic questions to raise.

A recent experience of the author is instructive. At the invitation of
Charles L. Schultze, then on the senior staff of the Brookings Institu-
tion, and more recently U.S. Budget Director, I attempted to measure
for a Brookings conference the distribution of benefits of certain
Federal subsidy programs. It was decided that these should be the
Bureau of Reclamation's irrigation water development program, the
Maritime Administration's ship construction and operating subsidies,
and the Federal Aviation Administration's subsidy programs. Despite
eight months of consistent work, it was not possible to put any really
useful numbers together. The Maritime Administration and the Fed-
eral Aviation Administration provide very little public information.
They put minimal effort into systematic data collection or analysis.
The apparent reason is that the demands made upon the administra-
tion of these programs do not require much data. The number of direct
beneficiaries of the Maritime subsidies run only to about twelve or
thirteen firms in any one year. One gets the impression that as far as
quantitative records are concerned these programs are managed from
the lower left-hand drawer of the administrator's desk.

The Bureau of Reclamation is another matter. Here there is a
wealth of data, but readily available only in forms that tend to defeat
any comprehensive analysis of the programs distributional impacts.
The total reclamation program data that the Bureau reports is aggre-
gated from reclamation project reports but the project level detail is
not given. Thus, it is not really possible to connect the statistics that
are reported for the projects with the statistics that are reported for
the U.S. Both sets of data must be integrated for any comprehensive
analysis of the program's distributional impacts. It almost seems as
if these data were consciously arranged to avoid the possibility of any
distributional analysis.

For the purposes of the Brookings paper I was forced to abandon
my original ideas and to use some data that were available from the
1964 agricultural price support program for cotton. The U.S. Depart-
ment of Agriculture's Agricultural Stabilization and Conservation
Service (ASCS) produces for its own administrative purposes strik-
ingly detailed statistics on allotment acreage and number of farmers
by allotment size group. From this and certain of the pricing and other
value data is was possible to produce an estimate of the distribution
of benefits [3].

ASCS deals with about two and one half million beneficiaries for
whom detailed records must be kept as to their eligibility for allot-
ments and the size of those allotments and their compliance. Due to
the administrative complexity of the program a substantial amount of
internal data collection is necessary. Over time much of this has come
into the public domain. It is important to note, however, that a lot of
the Anata in the oublic domain today is there only because Congressmen
or Senators initially asked for it and saw that it was published.
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After reviewing a number of Federal program areas one must con-
clude that we are unlikely to improve the situation, with respect to
data availability for this type of analysis, until Congress asks some
of the more important distributional questions of those administering
the programs. Congress is going to have to be willing to put additional
resources into more sophisticated data retrieval systems than presently
exist. These data are not currently demanded in the administration of
the programs. If Congress and the President do not demand them they
will never exist.

The facts are that we do not even fully exploit presently existing
data. Economists have not done the analysis of distributional issues
that is now possible in those policy areas where some data are avail-
able. The PPB system has already helped to some extent to bring dis-
tributional questions into focus and to establish the relevance of equity
issues and the urgency of many distributional questions. However, in
a general sense, economists are still shirking the responsibility to move
beyond efficiency criterion in their analytic interests.

THE INFORMATION NECESSARY TO APPRAISE DISTRIBUTIONAL IMPACTS

What de we need to know if we are to estimate the distributional
impacts of public programs and judge their desirability? Look first at
the ideal situation. We need to be able to answer the following ques-
tions in something like the order in which they are stated.

For benefits:
1. What is the purpose or objective of the public program or legis-

lation, part of which is the question, who should benefit?
2. Who actually benefits, what groups? It is sometimes not easy to

identify beneficiary groups clearly.
3. How much are the total benefits of the program? Placing a value

on the benefits of many programs is also not an easy analytical
proposition.

4. What is the distribution of program benefits among beneficiaries?
5. What is the current distribution of incomes and assets or other

relevant dimensions of welfare among (a) actual beneficiaries and
(b) intended or potential beneficiaries?

For costs:
6. Who should pay the program costs? Sometimes the nature of

the program contains strong implications as to who the burdened
should be; other times this is almost an unanswerable question.

7. Who actually does pay the cost of the program? Identification
of the burdened groups should consider not only the tax structure,
but direct price and income effects and the indirect effects of major
factor and product substitution caused by the program.

S. What are the total program costs? Many times this includes, as
it does in question 7, economic and social costs not reflected in federal
budget expenditures but market and non-market costs generated
through the operation of the program itself. Thus, these are not simple
questions.

9. Hmc are program costs distributed among the burdened groups?
10. What is the current distribution of incomes and assets among
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(a) the actual burdened groups and (b) the intended or potential
burdened groups?

Finally:
11. Integrating the above information, what are the alternatives in

achieving the same program objective and which alternative is most
efficient; that is, attains the same desired distributional (or other)
impact but at a lower cost?

When one can answer all of these questions with some degree of
clarity and when this information can be reasonably well integrated,
it should be possible to evaluate the distributional impacts of the public
program involved. I know of no case in which such an ideal has been
obtained to date. Major theoretical as well as data gaps must be filled
first. Until then, decision makers will operate with far less information.
It should be pointed out, too, that economists as economists cannot
answer all of these questions. The normative matter of who should
benefit or who should pay involves value judgments which economists
may not make as scientists. Of course, if some general statement of
norms or objectives can be provided, the economist like any logician
can develop certain conditionally normative deductions upon which to
base a decision as to who should benefit and who should pay.

It is often not possible to answer with any clarity questions one and
six about who should benefit and who should be burdened. The evidence
from the legislation or from the program's history may not be that
clear. The economist, however, may make a substantial clarifying con-
tribution if he can answer questions two and seven; that is, who ac-
tually does benefit and who actually is burdened by the costs of these
programs. By injecting positive information of this nature into the
policy process one often helps produce a clarification of the objectives.

The economic theory literature most related to these questions is
focused on the classical theory of factor shares and national income
distribution.' Little of it is of value for our needs and even on its own
grounds it is an intellectually underdeveloped area today. That which
does serve to some extent is the eclectic benefit-cost and public finance
literature. We are in need of theoretical and analytical constructs that
will allow us to interrelate in a causal manner changes in macro-eco-
nomic variables, public program impacts, and changes in the economic
and social rules of society with the distribution of income and assets,
not only for the Nation but for regions, various sociodemographic sub-
sets, and interest groups. This is a tall order, but the needs are more and
more urgent and economists must pursue this task.

Economists have spent most of their conceptual and empirical
energy on questions three and eight, that is, in attempting to measure
the total benefits and the total costs of particular programs. The
empirical part of the benefit-cost measurement literature focuses al-
most exclusively on these questions.

Answering questions four and nine on the distribution of benefits
and costs is rarely a simple problem for it varies profoundly with
differences in the nature of the program and the variety of funding
techniques used. Both funding and program influences are discussed
in some detail in the following two sections.

'See the review of literature in [22, 23, 24] and the volume on the theory of income
distribution by Weintraub [30]. Also look through the A.E.A. Index of Economic Jour-
nals [1]. Note that the classification scheme of the Index contains no major distribution
category except for factor shares.
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Questions five and ten, about the prevailing income and asset
distributions among actual or intended beneficiaries and burdened
groups, are not independent of the first two questions about who the
beneficiaries or burdened groups are or should be. Indeed, collecting
data on such very specific incidence groups can be a difficult analytical
and data collection problem. Not only are asset distributions generally
nonexistent but getting income distributions for specific incidence
groups can be extremely difficult, if not impossible, in many cases
today. However, it is absolutely necessary to proceed through this
stage, for even after you have measured the distribution of program
benefits and burdens, it is not possible to judge the welfare or equity
impact of the programs until you know the welfare and equity situa-
tion of those affected. Weisbrod and Hansen have a recent interest-
ing treatment of this problem [31].

In the case of none of the programs that I am aware of, are we in
a position today to mesh the information on the distribution of pro-
gram benefits with really adequate knowledge of the prevailing wel-
fare conditions of the target population. In fact, about the best we
are able to do in most of these programs is to identify who the bene-
ficiaries are. In few cases are we able to say how much of the benefits
individuals with various characteristics receive. In even fewer cases
can this then be matched with a little data on income characteristics
of beneficiaries. In almost no case can we match benefits with current
asset distributions for the target population. If you do not know
what a program is currently doing to a target population you cannot
possibly work intelligently and systematically to improve the direc-
tion and character of impact. Generally, we do not really know today
what we are doing to ourselves in equity. Our state of knowledge is
frankly pitiful.

Finally, answers to question 11 on the cost of alternatives to attain
a program objective are necessary to provide information on the trade-
off between alternative distributional (as well as other) features of
a program.

THE EFFECT OF FUNDING SOURCE

The funding of the social insurance programs out of trust fund
sources presents a fundamentally different problem from that of a
welfare program transferring money income to dependent children
out of general funds collected directly from taxpayers. Measuring
the distribution of burden presents a different problem if the program
is funded from an income tax rather than a sales or property tax.
In the situation where the program is funded out of general revenues,
one has to assume a cross section of the revenue sources in structuring
one s analysis of the distribution of burden.

In many cases where a program involves a product that is eventually
sold to consumers (as in the wheat price support program) part of the
cost of the transfer of benefits (to farmers) is funded not by taxpayers
but bv consumers through some device, the cost of which is passed on
directly in the price to the consumer. In the case of the wheat pro-
gram, a certificate payment system produces this consequence. Wheat
price supports also result in higher than current free market prices
and thus create a direct transfer from consumer to producer. In other
cases pu lic laws or programs may affect real wealth transfers di-

27-S77-69-vol. 1 2')
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rectly between groups in the society without use of; the market. Other
programs are funded in a manner that transfers the incidence of
burden over time, classically through the sale of debt. There are
other issues that involve substantial spatial differences in the distribu-
tion of burden so that one region, in net effect, may be subsidizing an-
other even though.both are eligible for the program. Other questions
of burden may require measurement of the impact on different in-
come groups and various economic interests. In any case, it is readily
seen that the problem of measuring the distribution of burden of
program costs can be quite a different analytical problem from one
program to another.
* The real incidence of burden is not always obvious. Factor and
product substitution effects can be very substantial and are rarely in-
cluded in calculations of program costs. Structural factors intervene.
The incidence literature in taxation identifies many situations in which
incidence is shifted. Analogous situations arise in measuring the dis-
tribution of burden of program costs.

THE EFFECT OF PROGRAM DIFFERENCES

The niature of the individual program also has a profound effect on
the analytical problem. Expenditure programs are of many different
forms. Capital investment programs, particularly of the natural re-
source development type, have been the primary focus of most of the
benefit-cost type of analyses. Some of the most common Federal ex-
penditure programs, however, are those that transfer real income.
These programs can be quite varied in nature. Some transfer income
directly, other provide social services and even others transfer real
income in kind, as in the food distribution programs. While equity
considerations are not given very high priority in most capital in-
vestment programs they tend to be a prime objective of most public
expenditure programs that transfer real income directly to some
group in society. In any case, some equity considerations are eventually
imposed on most direct income transfer programs even if they -were
not an original consideration in the intent of Congress or of the po-
litical interest groups that generated the support to create the program.

Government research and development (]R. & D.) expenditures
constitute a third type of public expenditure program that has dis-
tinctive implications for data needs and analysis. While the immediate
beneficiaries of a federally subsidized R. & D. investment may be the
initial recipients of the funds, the long run consequences of these
programs transform the technologies of society and through tech-
nology many of society's social rules. These programs are of singular
importance for they cast long shadows into all parts of the society.

Closely related are the regulatory programs and legislation that
change the social organizational rules of society. Some of these, such
as the antitrust laws, attempt direct manipulation of markets by im-
posing rules on the structure of markets or on market behavior. Much
legislation deals directly with the rules by which society lives. Many
of these rules, as for example, the patent and copyright laws, specify
criteria that attempt to affect who shall get the initial direct benefit
of a new idea or technology.
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Finally, there are some additional matters. It is worth noting that
the distributional impacts of program changes are likely to be different
in the situation where the change in the program involves an expansion
than where expenditures are cut. In short, there is a need to analyze
distributional impacts at the- margin when evaluating programs. The
experience of tight budgets over the last several fiscal years has under-
lined this rather dramatically in some cases. Every economist under-
stands that most changes in prices not only have a price effect but an
income effect on both household and firm behavior. Similarly, most
income changes have a price effect as well as an income effect. It is well
to keep in mind in analyzing public programs that most changes in
programs will have both a resource use effect as well as an income
redistribution impact. Both will have incentive and disincentive con-
sequences.* In short, our responsibility in analyzing public programs
does not end with the goal of efficiency and its measurement in a benefit-
cost ratio. Indeed, efficiency and equity are frequency intertwined
analytically as well as in social policy.**

ADDITIONAL CONSIDERATIONS

Besides gaining command over the distributional impacts of in-
dividual programs there is another level of knowledge that is neces-
sary for intelligent and comprehensive policy planning. Congress and
the executive branch must know something more about the aggregated
impact of Federal programs by regions and for the United States as
a whole. That is, it is well that we know the regional effects of individ-
ual programs and thus their differential regional impacts. It would be
most useful to be able to aggregate the natural resource development
investments of various resource development programs into regional
aggregates with distributional knowledge within each region and
between regions. The same would be true for the whole of our educa-
tional input or of the full range of our health programs. There is a
need to gain an overview of the plethora of individuati programs which
presumably add up to some comprehensive whole but for which at this
point in time we have very little in the way of knowledge about how
they actually add together, if they do. Nor do we have any real notion
of the spatial implications for these general program areas. There are
indications in our development literature and in studies of the social
pathologies of this society, such as poverty, that some of our difficulties
today arise as a result of the systematic long term differentials in the
distribution of investments in education, in natural resource develop-
ment, etc. Before we can avoid these kinds of problems we need to know
they exist.

There is, in addition, a need to develop a measurement of the dis-
tributional impacts of total Federal program expenditures. In other
words, we need an overview of the national picture of public expendi-
tures and funding with their impact by various distributional char-
acteristics-income, age, sex, family status, degree of urbanization
and race, for example. Again some subeategorization such as edu-
cational programs, health, manpower, etc., would be useful as well.

~Fnrther discussion of this issue is found in the paper by Schultze in this
volume.

*Further discussion of this issue is found in the paper by Weisbrod in this
volume.
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An interesting, though given the state of the arts a necessarily rather
assumption-ridden, approach to this problem has been produced by
Gillespie. His general finding is rather striking. His results indicate
that for total Government expenditures and funding:

The Federal pattern of fiscal incidence generally favors low in-
comes, burdens high income and is mainly neutral over a wide
middle income range. The State and local pattern also favors
low income but is essentially neutral over both the middle and
upper income ranges. A comparison of the two patterns con-
troverts the conventional view that the State and local's tax
structure is regressive and the Federal tax structure progressive;
indeed, just the reverse is true, for in net terms the State-local
structure grants larger benefits to the lower income range than
does the Federal [171.

Gillespie goes on to conclude:
More basically, the question arises whether equity . . . should
be considered only with reference to tax burden distribution, or
whether the relevant criterion should be defined in terms of net
benefit (or burden) distribution. If the latter view is taken, tax
reform and expenditure reform can no longer be considered in-
dependent problems [17].

There are several reasons why one might question Gillespie's results
but his attempt at empirical measurement of the overall impact of
public programs on the distribution of income underlines dramatically
the very significant conceptual and data needs we face before genuinely
satisfactory measurement will be possible.3 Indeed, one of the con-
clusions that should be drawn from Gillespie's effort is that this
kind of empirical measurement of public program performance can
best be done by the Federal Government itself or in very close coopera-
tion with the Bureau of the Budget and other immediate sources of
internal program data.

Perhaps we need again to repeat the model that was followed in the
creation of our national income statistics. Much of the intellectual
investment in the primary design of concepts and system was executed
by the National Bureau of Economic Research in close conjunction
with Federal statistics agencies. It was then implemented by the Gov-
ernment as a Federal system. Certainly the conceptual and data prob-
lems are on the same order of difficulty and we are in a similar early
stage in developing these numbers for program analysis purposes.
Such a system, of course, would be designed to collect data for the
full range of program analysis needs including distributional
questions.

DISTRMUTIONAL CONSEQUENCES OF THREE GOVERNMENT PROGRAMS

This Nation has a long history of creating public programs at least
in major part for equity reasons. Among older examples are the farm
programs, Corps of Engineers and Bureau of Reclamation programs,
and many of the public assistance or welfare programs; examples from
recent years include the poverty programs, the food distribution pro-
grams, many of the manpower and some of the education (title I of

'For an earlier interesting study of total Federal fiscal distributional impact see Alfred
B. Conrad's study in [27].
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ESEA) programs. Much of the current aid to urban areas has a
major equity element among its purposes.

Yet the distributional consequences of our equity programs often
turn out to be perverse. We seem to manage these programs without
much continuing thought to their equity objectives. Equity objectives
or standards are rarely spelled out in the legislation. Once enacted
equity concerns seem to recede. Measurement of goal attainment is
often reduced to gross rules of thumb, smearing and confusing the
original legislative intent. The efficiency of administrative organiza-
tion is substituted for program efficency as an overriding congressional
concern once clientele support develops. In execution this seems even-
tually to lead to a fuzziness if not outright drift in the purpose of some
programs. The PPB system should lead to improvement but until Con-
gress concerns itself with these matters more systematically, programs
are likely to develop dynamics of their own, running on in a self-
serving contemplation of the use of public wealth for private ends.
This should be a source of concern to the Congress.

We know that, in some cases, the distributional characteristics of a
program, while perhaps not to begin with, have become over time quite
perverse when measured against current equity standards or even
the program's original purpose. This would appear to be the case in
the instance of the farm programs which were created because farmers
as a group were receiving far less for their labor and resources than
nonfarm people. Today the program is under criticism because the
distribution of program benefits among farmers is highly concentrated
with a large number of farmers receiving very little and a small num-
ber receiving very large payments and price-support benefits.

More commonly, the distributional consequences of a program may
have been perverse but we have not really known this with any
certainty because it was not obvious and we never bothered to measure
it. Investment in higher education, for example, may not, as we tend to
assume, provide general upward mobility on the basis of ability
rather than wealth.

There is evidence, too, that some natural resource investments such
as those made in the West by the Bureau of Reclamation have very
perverse, and, one assumes, unintended distributional consequences on
the growth of other regions.

Let us look briefly at these three cases as examples of the kind of
analysis that can be done in the context of public program analysis
for policy decisionmaking. By some standards at least, all exhibit
distributional characteristics that are not now being considered ade-
quately in program decisions and design.

THE DISTRIBUTION OF BENEFITS AND COSTS OF HIGHER EDUCATION

What do we know about the distributional consequences of society's
investment in public higher education? The belief is fairly general
that most youth have access to this system on the basis of ability, that
education provides an avenue for upward mobility in this society
based on ability rather than wealth. Certainly this society holds norma-
tive beliefs that suggest that the direct benefits of higher education
should be distributed in this manner. 11rhat are the facts about the
distributional impact of this investment in human resources? W. Lee
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Hansen and Burton A. Weisbrod have analyzed this question for the
State of California. [18, 19]. Their work is instructive for its ingenuity,
for the kind of distributional analysis that it suggests is possible in
human investment programs, and for the kind of surprises that dis-
tributional analyses can provide.

The California system of higher education has the general reputa-
tion of being one of the most open and accessible and as well financed
and' with as low tuition as any in the Nation. Yet Hansen and Weis-
brod's data suggest strongly that the effect of the system is most re-
gressive. It can be seen in table 1 that the subsidy as a percent of in-
come rises from 12 percent at $8,800 of income to 41 percent at the
$12,000 level of income. The authors find that while the tax structure
is slightly regressive the benefit distribution is quite regressive.

This results from several factors. The total subsidy to a student's
education averages $4,870 at the University of California, $3,810 in
the State college system, and only $1,500 in the junior college system.
Since the average family income rises progressively from $7,900 for
those who have no children in California public higher education to
$12,000 per family with children at the University of California, the
'effect is to provide the largest educational subsidy to the wealthiest.
This is partly the consequence of academic entry requirements since 80
percent of the high school graduates are not eligible to enter the Uni-
versity of California. But that is not the end of it. They go on to state:

Even more interesting is the fact that the percentage of all
students qualifying for the University of California [table 2,
column 1] rises quite dramatically by family income level-from
about 10 percent in the lowest bracket (under $4,000) to 40 per-
cent in the highest (over $25,000). Thus, the correlation between
high school achievement and family income-and all that it re-
flects-is startling indeed. This pattern persists as we widen our
view to include those eligible for both the university and State
colleges [table 2, column 3]. But a close examination of the
differences between the two columns shows that the percentage
of those eligible onily for the State college system is roiwhlv con-
stant at all income levels; thus, university eligibility requirements
account largely for the unequal distribution of opportunity [18].

TABLE 1.-AVERAGE FAMILY INCOMES AND AVERAGE HIGHER EDUCATION SUBSIDIES RECEIVED BY FAMILIES
BY TYPE OF INSTITUTION CHILDREN ATTEND, CALIFORNIA, 1964

California California families with children in California public
families without higher education, children in-

children in
California public Unioersity of
higher education Junior college State college California

Average income -$7,900 $8,800 $10,000 $12,000
Average subsidy- 0 1, 050 3,810 4, 870
Subsidyas percentof income- 0 12 31 41

Source: W. Lee Hansen and Burton A. Weisbrod, "Benefits, Costs and Finance of Public Higher Education," (Chicago:
Markham Publishing Co., 1969), ch. IV, table 6.
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TABLE 2.-DISTRIBUTION OF HIGH SCHOOL GRADUATES BY ELIGIBILITY FOR PUBLIC HIGHER EDUCATION IN
CALIFORNIA, BY TYPE OF EDUCATION AND FAMILY INCOME

[in percent]

Percentage distribution of high school graduates
by eligibility for-

University of
University of California and

Family income California State colleges State colleges
(1) (2) (3)

O to $3,999 - - 10.7 17.3 28.0
$4,000 to $5,999 -11.5 14.8 26.3
$6,000 to $7,999 -11.9 18.6 30.5
$8,000 to $9,999 - 16.2 17. 0 33.2
$10,000 to $12,499 -19.4 17.7 37.1
$12,500 to $14,999 -22. 5 17.3 39.8
$15,000 to $17,499 - 27.9 17. 5 45.4
$17,500 to $19,999 -29. 5 15.6 45.1
$20,000 to $24,999 -33. 3 12. 8 46. 1
$25,000 and over -40.1 14.2 54.3
Not reported -13. 3 14. 7 28. 0

All -19.6 16.7 36.3

Source: W. Lee Hansen and Burton A. Weisbrod, "Benefits, Costs, and Finance of Public Higher Education" (Chicago:
Markham Publishing Co., 1969), ch. IV, table 7.

Hansen and Weisbrod also estimated for California that "the com-
bined State and local tax structure is regressive below $8,000 and is
essentially proportional above that level." 4 Thus, they conclude that:

The general nature of the redistributive effects of the current
method of financing public higher education in California is
clear. Some low-income people have benefited handsomely from
the availability of publicly subsidized higher education. But on
the whole, the effect of these subsidies is to promote greater
rather than less inequality among people of various social and
economic background, by making available substantial subsidies
that lower income families are either not eligible for or cannot
make use of because of other conditions and constraints associated
with their income position. To overcome the effects of the present
system would require a substantial overhaul of the pricing sys-
tem in public higher education, a realignment of the tax struc-
ture, and/or a broadening of the eligibility base for public ex-
penditure programs. With respect to the latter alternative eligi-
bility for public subsidies to young people might well be expanded
so as to embrace all young people-not only those who go on to
college but those who opt for alternative ways of expanding their
earning power, such as apprenticeship or on-the-job training, or
even investments in businesses. In any case, it is clear that what-
ever the degree to which our current higher education programs
are rooted in the search for equality of opportunity, the results
still leave much to be desired [18].

THE DISTRIBUTIONAL IMPACTS OF WATER RESOURCE DEVELOPMIENT

A considerable literature has developed around the problems of con-
structing benefit-cost ratios for natural resource investment projects.
These have mostly concerned water and power development, conser-
vation, and flood prevention projects. In all of this activity little effort

4 Note this Is different from Gillespie's results for the U.S. [17].
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has gone into comprehensive attempts to measure the distributional
impacts.

There are some recent major exceptions I should like to point out.
There is first of all the pioneering study by Robert Haveman which
develops and applies a procedure for adjusting the benefit-cost calcu-
lation for the income redistribution consequences of the benefit dis-
tribution as well as the distribution of the cost of funding Corps of
Engineers' projects in the 10 Southern States [20]. This adjustment
results in a number of (though by no means all) projects with other-
wise negative B/C ratios to exhibit positive values. Haveman's analy-
sis suggests (as do some of the Corps hearings) that welfare and
equity considerations entered into the political decisions to invest in
these projects. The substantial adjustments that result also suggest
that distributional analyses should be done for all major natural re-
source investment projects.

Subsequently, A. Myrick Freeman has applied a similar methodol-
ogy to six Bureau of Reclamation projects in the West with inter-
esting results on the income distribution impacts [16].*

Even more recently in a very different kind of study K. William
Easter and Charles W. Howe have explored the interregional redis-
tributive consequences of Bureau of Reclamation water development
investment in the West [21]. Their emphasis is upon the regional
transfers that take place. This fascinating study is soon to be published
by Resources for the Future.

The issues are complex. Western farmers pay an annual price of
from $30 to $135 per acre below the cost of supplying water [28]. And
the consequent price of irrigation water is below that which "other
potential users are willing to pay although at present not all of the
irrigation water could be put to these higher valued uses" [21]. The
value added per acre foot of water varies greatly by use, from well
under a hundred dollars per acre foot in agriculture, through several
hundred dollars in various recreational uses, to thousand of dollars an
acre foot in municipal and industrial uses [32, 33]. Most of the water
developed in Western reclamation projects goes into agricultural uses
despite its lower value product. For economic, legal, and political rea-
sons it is difficult to transfer to other uses later. Thus, major malalloca-
tions of resources are developing within agriculture and between agri-
culture and the nonagriculture sector in the West.

But this is not where the problem ends. Since there exists a chronic
overcapacity to produce in agriculture, the issue arises as to whether
the development of new irrigation lands has any positive benefit na-
tionally whatever its local value. In addition to which the creation of
highly productive irrigated land in the West must (particularly in the
face of the existence of excess agricultural capacity and acreage allot-
ments) create, through production substitutions, income losses in other
regions. The question is where and what are the welfare implications.
Easter and Howe have developed an empirically based three region
farm production model for several commodities along the general lines
suggested by Tolley [29]. From this they are able to estimate the sub-
stitution effects in production and the approximate impact on regional
farm production and income. Finally, they also attempt to estimate the

*Further discussion of this issue is found in the paper by Freeman in this
volume.
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cost which reclamation projects add to the annual cost of agricultural
programs pointing out the inconsistency between federal programs in
which tax monies are used in one case to increase production (reclama-
tion) and in another case to decrease production (farm price supports
and acreage allotments).

*With the permission of the authors, I have reproduced below tabular
materials on cotton production from their three-sector model. The
model also provides similar detailed data on potatoes, vegetables, fruits
and nuts, dry edible beans, rice, sugar beets, feed grains, and alfalfa
hay. It can be seen in Tables 3 and 4 that under the pressures of ex-
cess capacity and a consequent reduction in U.S. acreage allotments,
cotton acreage has declined in every area, except the reclamation West
where it rose, between 1949 and 1966. Nowhere is the decline as precipi-
tous as in the South where 1964 acreage was less than half that of 1949.
In Tables 5 and 6 it can be seen that differential changes in yields mute
these shifts considerably. Nevertheless, with respect to cotton the
authors conclude that:

If cotton were not produced on reclamation land, then 978
thousand bales could be produced in other areas by increasing
acreage allotments. To meet this production allotments could be
increased by about one million acres since the land coming back
into cotton production would be less productive and would yield
on the average about one bale per acre while the reclamation
land taken out yields almost two bales per acre. Assuming a uni-
form increase in the allotment based on the 1964 distribution of
acreage, the South would harvest about 550 thousand more acres
and the North 20 thousand, while in the West (including Texas
and Oklahoma) acreage would decline by about 85 thousand
acres. The West would be a net loser but the non-reclamation West
would have a gain in acreage allotments of approximately 430
thousand acres.

In terms of annual net income for farmers, the South would
gain roughly $27.5 million and the North $1 million while the rec-
lamnation West would lose $50 million and the non-reclamation
West would gain $21.5 million [21].

The authors go on to conclude from their model that:

There can be little doubt from the data analyzed that reclama-
tion irrigation has had a significant effect on U.S. agriculture.
Increased production on reclamation served land has increased
USDA payments, stimulated regional production shifts and re-
duced non-reclamation farmers' income. Annual commodity pro-
gram payments were estimated to increase from $20 to $464 per
acre of land irrigated by reclamation, varying with the commodity
and assumptions concerning relative productivity and the effec-
tiveness of commodity programs. The reclamation impact on crops
not under the annual commodity programs ranged from the $9
million to $20 million shift in gross farm income for pears to the
$350 million estimated shift in farm income for potato farmers.
Finally, from 5 million to 17 million acres of cropland have been
displaced by the 1944-64 increase in reclamation irrigation. In
terms of income foregone this would be a minimum of $50 to $170
million annually.
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TABLE 3.-U.S. COTTON ACREAGE HARVESTED BY REGIONS

[in thousands of acresj

Regions ' 1964 1959 1954 1949 1944

California-Arizona -1,128 1,184 1,318 1,234 401
New Mexico-Nevada -188 192 199 286 104

Total, West- 1,316 1,376 1,517 1, 520 505

Texas-Oklahoma -6,174 6,728 8,417 11,802 8,070
South Central -4,504 4, 542 6,115 9,010 6,915
South Atlantic -1, 570 1, 598 2,383 3,673 3 074

Total, South -12,248 12, 868 16,914 24, 485 18, 060
North -351 405 427 594 397

Total ' -13,915 14, 649 18, 858 26, 599 18,962

'The South Central Includes the States of Alabama, Arkansas, Kentucky, Louisiana, Mississippi, and Tennessee. The
South Atlantic includes the States of Florida, Georgia, Maryland, North Carolina, South Carolina, and Virginia. The North
includes the States of Illinois and Missouri.

2 May not add to totals due to rounding.
Source: Charles W.Howe and K. William Easter,"lnterbasin Water Transfers-Economic Issues and Impacts, Resources

for the Future, Johns Hopkins Press, 1969, ch. IV.

TABLE 4.-COTTON ACREAGE HARVESTED IN 17 WESTERN STATES

[in thousands of acresl

Region 1964 1959 1954 1949 1944

California-Nevada-Arizona - 1,131 1,187 1,320 1,235 401
New Mexico-Texas-Oklahoma- 6,359 6,917 8,614 12, 087 8,174

Total -7,490 8,104 9, 934 13, 322 8,575
Reclamation portion -514 504 514 381 145

Nonreclamation -6,976 7,600 9,420 12, 941 3,430

' In 1964, 360 acres were in California, Arizona, and Nevada while 154 acres were in New Mexico, Texas, and Oklahoma .
Source: See table 3.

TABLE 5.-U.S. COTTON PRODUCTION BY REGIONS

[Thousands of balesi

Region ' 1964 1959 1954 1949 1944

California-Arizona -2, 524 2,488 2,301 1, 761 449
New Mexico-Nevada -259 306 293 262 113

West' ---------------------- (2,783) (2,794) (2, 595) (2,023) (562)

Texas-Oklahoma -4,260 4,521 3,825 6,117 3,157
South Central -5,760 4,838 4, 605 5,142 5,330
South Atlantic -1,529 1,277 1,489 1,663 2,381

South -(11,549) (10,637) (9,919) (12,922) (10,869)

North -401 483 407 474 407

Total -14,733 13,914 12,921 15,419 11,838

I See table 3.
' May not add to totals due to rounding.
Source: See table 3.
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TABLE 6.-COTTON PRODUCTION IN 17 WESTERN STATES

[Thousands of balesl

Region 1964 1959 1954 1949 1944

California-Arizona-Nevada -2, 529 2,494 2,304 1,762 449
New Mexico-Texas-Oklahoma - 4,514 4,820 4,116 6,379 3,270

Total- 7,043 7,315 6,420 8,141 3,719
Reclamation portion 2 - 978 984 898 487 164

Nonreclamation -6, 065 6,331 5, 522 7,654 3,555

X May not add to total due to rounding.
3 In 1964, 775 bales were in California, Arizona, and Nevada while 203 bales came from New Mexico, Texas, and Okla-

homa. Also 567,000 bales were from land receiving lull reclamation irrigation service, 403,000 bales from land with sup-
plemental service and 8,000 bales from land with temporary service.

a Only 6 percent o ,64,000, bales was American-Egyptian cotton.
Source: See table 3.

These impacts of reclamation projects have not been adequately
considered in evaluating project feasibility. Therefore, additional
research indicating possible procedures for including these costs in
the cost-benefit analysis would seem very appropriate. Even if the
United States were in a situation of no excess capacity in agri-
culture (which the numerous land retirement programs help
remind us we are not) it does not follow that additional Federal
irrigation is needed. If additional capacity is desired, the least
cost means of increasing capacity should be selected. Ruttan's
study indicates that the returns from additional investments in
irrigation itself would be greater in regions outside the West.
In addition, one should consider investments in drainage, land
clearing, the development of new or low cost inputs before deciding
on a particular mix of proglrlams to increase agriculture's pro-
ductive capacity [21].

Both the Hansen-Weisbrod and the Howe-Easter studies are
thoughtful and imaginative analyses of distributional questions. While
neither produce all of the information implied by the ideal set out
earlier here, both provide impressive evidence of perverse distributional
impacts in major public programs. Their contribution is substantial
for little quantitative knowledge of such impacts previously existed.

THE DISTRIBUTION OF BENEFITS FROM THE FARMI PROGRAM*

The final case involves some analysis the author has done on the
distribution of benefits from the farm program. In a general way we
have known for some time that this program has a concentrated dis-
tribution of benefits. Many agricultural economists, most prominently
T.W. Schultz, have long drawn attention to this fact. However, there
have not previously been any systematic quantitative measures of the
degree of that concentration. Little has been known about distribu-
tional differences between commodities and between regions and States
within commodities [2]. Nor has there been any comparison of the dif-
ferential distributional impacts of price supports and the direct pay-
ments that have entered into the program as a major factor since 1962.

AFurther discussion of this issue is found in the paper by Ruttan in vol. 3
of this collection.
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In the United States in the middle of the Nineteenth Century, rural
life meant farm life. There was little rural economic activity besides
that generated by farming. The preponderance of U.S. population
lived in rural areas and practically all of that was on farms [8].
Today less than 30 percent of our population is rural, and less
than 5 percent is on farms [6, 7, 9]. While some of that rural popu-
lation living in small rural communities are dependent on the economic
activity generated in agriculture, it is a pinma faie matter that farm
programs in the nature of things simply cannot and do not serve all
rural people today.

The farm commodity programs, like any government subsidy pro-
gram, have two quite different general effects and potential purposes.
The first is to redistribute income from nonfarmers to farmers; the
second is to affect resource allocation-to attract to an economic ac-
tivity more resources than the market mechanism would otherwise
pull in. The farm commodity programs were developed during the
late 1920's and the 1930's. The primary political support that brought
them into existence had as its clear objective the redistribution of
income premised on the proposition that farmers were generally poor
and that the resources farmers commanded earned far less than thev
could have earned in the nonfarm sector. Because of the unique char-
acteristics of this industrv it was obvious that if anything wvas to
be done about this income situation it would have to come through
public policy. It is interesting to note that even in the early history
of these programs most economists, however, focused on the resource
allocation effects and practically all of the analysis that has been
done by economists has concerned itself with the resource allocation
problems of the industry. However, a concern for equity explains the
origins of these programs even in the case of the resource allocation
argument where it was contended that agriculture as an industry suf-
fered certain inherent disadvantages in the market which resulted
in a chronic low rate of return on investment. This usually carried
the implied social consequence that growth in productivity would be
slowed relative to the nonfarm sector with consequent impact on the
overall rate of U.S. economic development.

The criticisms of the farm program today seem to be generated
by two factors. The program has succeeded beyond anyone's dreams
in attaining its objective of supporting total farm income. Secondly,
the program's distributional characteristics have been ignored.

A 1967 study by the Department of Agriculture for the Senate
Agricultural Committee provides a direct insight into the equity con-
siderations that relate to the resource allocation argument [25]. Four
different standards were used for computing a parity income or parity
return to resources in farming.6 Farm programs enacted during the
Kennedy and Johnson administration years had, by 1966, provided
parity or higher income returns (by all four standards) for the 16
percent of all farmers who had gross sales of $20,000 or more. This
group produced more than two-thirds of all agricultural products
in 1966. The 16 percent of all farmers in the $10,000 to $20,000 gross

a A "landlord standard" assumed that the resources were rented and the farmer's labor
paid for at nonfarm rates for similar age, sex, and skill levels. A "stockholders standard"
assumed sale of farm resources and investment in a cross section of the Standard and
Poor's 500 stock average. Both of these standards were then estimated with and without
capital gains.
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sales category in 1966 who produced 18 percent of all output earned
81 to 98 percent of a parity return depending upon the standard
used. While there is a wide dispersion around these mean figures,
these programs have now generated a parity return or better to the
most efficient farmers who produce the bulk of our farm products.

The entire structure of the industry has been transformed from
the traditional subsistence farming economy of the Nineteenth and
early Twentieth Centuries into a highly specialized industrial enter-
prise in which command over resources, output, and income in agri-
culture have become far more highly concentrated. Today less than
10 percent of all farmers produce over half of all agricultural out-
put; about half of the farmers produce 95 percent of all the U.S.
agricultural output [15]. With few exceptions, farm programs,
whether they are credit, conservation, or commodity programs, are
designed today so that a farmer's access to them is directly related
to the size of assets he controls, the amount of land he operates and
his volume of output. Under these conditions it perhaps is not sur-
prising that the farm programs are increasingly questioned with re-
spect to the equity of their distributional consequences.

Recent work by the author throws considerable light on the dis-
tributional characteristics of farm commodity programs [4]. For our
purposes this presentation will be limited to a summary of the results
and a sample of the statistical evidence for the reader's own inspection.
The data presented are in the form of Lorenz curves and Gini concen-
tration ratios. The Lorenz curve tells one what percentage of the farm-
ers received what percentage of the benefits. The Gini concentration
ratio measures the degree of concentration of the distribution of bene-
fits-that is, it measures how far a given distribution departs from a
completely equal distribution of benefits between all beneficiaries. 7

From table 7 it can be seen that all of the commodity programs are
fairly highly concentrated, some of them great; ly so. Looking down
this table you will see that the 40 percent of the smallest farmers
(allotment holders) receive much less than a proportionate share of
the program benefits even in the case of the programs with the least
concentrated distribution of benefits. In a typical program such as
peanuts, table 7 suggests that it would be necessary to generate about
$10 of program benefits for every dollar going to the lowest 40
percent of smaller peanut farmers. Variation across all the commodity
programs would range from about $6 to $34 of total benefits for
every dollar going to the lowest 40 percent of the farmers. Looking
at the very bottom of the distribution, this same table shows that it
would be necessary to generate from $20 to $100 of benefits for each
dollar going to the lowest 20 percent of farmers.

Even after considering all the qualifications that go with these
numbers, the data suggest very clearly that the farm programs are
not efficient means for affecting an income redistribution to the smaller
low income farmers. Since it is clear from the parity income study
that the more efficient farmers are already receiving near parity

7 A Gini ratio of 0 indicates a completely equal distribution between all beneficiaries.
A Gini concentration ratio of 1 indicates that one beneficiary received all of the benefits
and the other potential beneficiaries none. Thus, as the concentration ratio rises from
0 toward 1 it reflects a greater and greater concentration in the distribution of benefits.
For those interested in the nature of the data sources, the methodology, and the limitations
of the estimating procedure see pages 461-465 of [4].
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income or better, it seems an inescapable conclusion that any at-
tempt to solve the low income small farmer problem via price sup-
.ports would generate huge windfall profits to the more efficient larger
scale operators.
TABLE 7.-DISTRIBUTION OF FARM INCOME AND VARIOUS PROGRAM BENEFITS: PROPORTION OF INCOME OR

BENEFITS RECEIVED BY VARIOUS PERCENTILES OF FARMER BENEFICIARIES t

Percent of benefits received by the-

Lower Lower Lower Top Top Top Gini
20 per- 40 per- 60 per- 40 per- 20 per- 5 per- concen-
cent of cent of cent of cent of cent of cent of tration

farmers farmers farmers farmers farmers farmers ratio

Sugarcane, 1965 2 -1.0 2.9 6.3 93. 7 83.1 63.2 0.799Cotton, 1964 -1.8 6.6 15.1 84.9 69.2 41.2 .653Rice, 1963 2 - 1.0 5.5 15.1 84.9 65.3 34.6 .632
Wbeat 1964:

Price supports -3.4 8.3 20.7 79.3 62. 3 30. 5 . 566
Diversion payments -6.9 14.2 26.4 73.6 57. 3 27.9 .480
Total benefits -3. 3 8.1 20.4 79.6 62.4 30. 5 .569Feed grains, 1964:
Price supports --- 0. 5 3.2 15.3 84.7 57.3 24.4 .588Diversion payments -4. 4 16.1 31.8 68.2 46.8 20.7 .405Total benefits' 1.0 4.9 17.3 82.7 56.1 23.9 565

Peanuts, 19643 -3.8 10.9 23.7 76.3 57. 2 28.5 522Tobacco, 1965 3 -3.9 13.2 26.5 73.5 52.8 24.9 .476Farmer and farm manager total money
income, 1963 -3.2 11.7 26.4 73.6 50.5 20.8 .468Sugar beets, 1965 2 -5.0 14.3 27.0 73.0 50.5 24.4 .456Agriculture conservation program, 1964: 6

All eligibles -7.9 15.8 34. 7 65.3 39.2 (7) .343Recipients -10. 5 22.8 40.3 59. 7 36.6 13.8 .271

Source: Except as noted all figures are from a 1968 study by Bonnen 14J.
This table presents portions of 2 Lorenz curves relating the cumulated percentage distribution of benefits to the cumu-lated percent of farmers receiving those benefits. Cols. I through 3 summarize this relationship cumulated up from thelower (benefit per farmer) end of the curve, and cols. 4 through 6 summarize the relationship cumulated down from the

top (highest benefit per recipient) end of the curve.
2 For price support benefits plus Government payments.
o For price support benefits.
i Includes price support payments and wheat certificate payments as well.
A David H. Boyne, "Changes in the Income Distribution in Agriculture," Journal of Farm Economics, vol. 47, No. 5, De-cember 1965, pp. 1221-1222.
* For total program payments. Computed from data in "Frequency Distribution of Farms and Farmland, Agricultural

Conservation Program, 1964," ASCS, U.S. Department of Agriculture, January 1966, tables 3 and 8.I Not available.

The welfare impact of these distributions cannot actually be ascer-
tained fully unless we have a measure of the current distribution of
income and assets among beneficiaries for comparison with the dis-
tributions of program benefits. Ideally, one would desire to have this
not only for the U.S. as a whole for all farmers but one should also
have the income and asset distribution of cotton producers for com-
parison with cotton program benefits, and similarly for all the rest
of the programs. Such estimates are not available. The best that is
immediately available for this purpose is a measure of the Lorenz
curve of the net money incomes of farmers and farm managers
estimated for 1963 by Boyne [5] and for 1964 by Coffey [11].8 Boyne's
figures are arrayed in Table 7 where they can be compared with similar
Lorenz distributions for the various programs. At the level of the
lowest .40 percent of farmers only tobacco, sugar beet, and ACP
programs have the effect of adding proportionately more program
benefits to a farmer's income than he commands as a share of farm

a One may also compare the program distributions of Table 7 with several income
comparisons that have been computed in Table 10 using very different and less satisfactory
data.
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income. That is, this group of farmers receives 11.7 percent of
farm income, but a higher percentage than this of tobacco, sugar beet,
and ACP program benefits. The lowest 20 percent of farmers re-
ceives 3.2 percent of net f arm money income. But they receive more than
3.2 percent of the benefits of the wheat, peanut, tobacco, sugar beet and
ACP program. Rice, feed grains, cotton and sugar cane all provide to
this lowest group of allotment holder less of a share of program
benefits than they average as a share of farm income. One is tempted
to say that these latter programs are regressive in their income impact
in farming, but this is not proved by this crude though relevant
comparison. Nor can we argue conclusively that the ACP, sugar beet
and tobacco (and possibly peanuts and feed grains) programs have
a progressive income impact-even though our data seem to suggest
this.

There are too many logical difficulties to bridge. Cotton benefit
distributions should be compared with cotton farmer income distri-
butions-not all farm income. Also some regionalization of the farm
income distribution is needed to allow for geographic and industry mix
differences associated with differences in productivity. One cannot
always assume that one is necessarily dealing with the same general
set of low incomes, or indeed with low income at all, when one speaks
of the lower end of the distribution of benefits from a program. While
it may be fairly reasonable to assume that a small cotton allotment
represents a small farmer, such an assumption is not necessarily
reasonable in the case of wheat or feed grains. Farmers do grow
more than one commodity typically, and a small allotment may
somnetimes represent a minior enterprise in a substantial operation. It
also should be noted that farm income accounts for a relatively small
part of the total income of quite a number of smaller prdoucers [15].
This partially accounts for the very low concentration of total income
of farmers from all sources as compared to the high concentration of
gross and net incomes from farming operations that can be seen in
table 10.

Thus, the net effect of these programs may be less regressive than
the data suggest-or possibly more regressive-but the pattern is clear.

There are a few other conclusions that can be drawn from the
distributional data. Tfhe programs exhibiting the greatest concentra-
tion in the distribution of benefits are indeed extremely concentrated.
The U.S. sugar cane program exhibits a Gini ratio of 0.8 but individual
states have concentration ratios as high as 0.9 (Hawaii). Perhaps
even more remarkable is that the sugar program which is admin-
istered as a single program for both cane and beets demonstrates
both the highest concentration of benefits among farm programs in
sugar cane (.8) and the lowest concentration of program benefits in
sugilar beets (.4.56). All other commodity concentrations fall in between.
This speaks worlds about the different technological structures of
these two sugar industries and their differing political behavior over
time in deciding how to allocate increases in acreage allotment.

Another conclusion of interest is the evidence of a time trend
toward greater concentration. This can be seen in Table 7 for those
commodities in which data for different years is available.
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The Agricultural Conservation Program (ACP) is an anomaly
among programs that generate farm income. In table 7 it can be seen
that its benefits are far more equally distributed than any commodity
program. ACP subsidizes various conservation practices, from putting
lime on the soil to tilling the land and building ponds. It is obviously
administered in a manner to assure the largest number of participants.
This distributional outcome w-ould seem to have more to do with
ACP's political role among the farm programs than with any orga-
nizational or technological imperatives of conservation.

It is also worth remarking that the variation in concentration
within a particular commodity program from state to state and region
to region can be rather large. These reflect primarily great variations
in productivity and yield, and rather substantial differences in the
median allotments as well as the relative variation around those
medians. See the example of cotton in Tables 8 and 9.

Tables 8 and 9 are included to provide an example of the kind of
detailed data that can be computed and are available by state and region
for each commodity benefit stream listed in Table 7. These may all be
seen in another study by the author [4].

The available data also allow one to compute the distribution of
benefits by size of allotment (see Table 8). Indeed, this is an inter-
mediate step to producing the Lorenz curves. The availability of such
a distribution with an absolute dimension that is highly correlated
with productivity allows one, particularly in the case of cotton, to
gain some insight into the potential for conflict between efficiency and
equity objectives. Let me just quote the conclusions from the author's
earlier study of cotton benefit distributions [3].

The older eastern cotton-growing regions are higher cost areas.
In fact, cost per unit of output on efficiently managed cotton farms
is reputed to decline sharply, possibly by as much an one-half in
some major production areas, as one moves from the Southeast
to the West [12]. Historically, since 1935 the Delta and the South-
west have maintained their share of national cotton output (about
one-third each), while the share of the Southeast had declined
from one-third to less than one-fifth, and the West's share has in-
creased from 4 percent to about 20 percent.

Thus, in effect, cotton acreage has been shifting out of the South-
east and to the West. In efficiency terms this is a movement of al-
lotment rights from an area where yields are about one bale per
acre to one where average yields are over two bales. In equity
terms it is a movement of allotment rights from smaller, lower-
income farmers to farmers operating on a large scale and receiving
much higher incomes. An acre of allotment rights in California
is worth almost three times (before considering production costs)
what it is worth in Georgia. Yet almost 40 percent of all cotton
farmers earn their living in the Southeast as compared to about 3
percent in the West. The logic of this suggests that the disparity
is so great today that it is probably impossible to attain the wel-
fare objectives in the older eastern cotton areas with price sup-
ports of the 1964 program type, except at unacceptably high levels
of government-generated intramarginal rents in the West and
other producing areas of high productivity.



TABLE 8-DISTRIBUTION OF 1964 UPLAND COTTON PRICE-SUPPORT BENEFITS: PROPORTION OF UNITED STATES, REGIONAL, AND STATE BENEFITS ACCRUING TO FARMERS WITH ACREAGE
ALLOTMENTS UNDER OR OVER VARIOUS SPECIFIED SIZES

t,s _- __ _ __- _ _ _

-I-I Under
5 acres

o State or Region (1)

J -
Alabama- 6. 5
Florida- 9. 8
Georgia- 2. 1
North Carolina -12. 1
South Carolina- 5. 6

c Virginia -37. 7

Southeast -6. 3

Arkansas - ---------------------------------- 09
Illinois- 3.5
Kentucky- 4.9
Louisiana - , 1.6
Mississippi- 2. 4
Missouri- 2. 1
Tennessee- 7.3

Delta- 2.5

Oklahoma -. 5
Texas -. 2

Southwest -. 2

Arizona- .1
California -. 2
New Mexico -10

West- .2

United States- 2. 0

Under
10.1 acres

(2)

Under
15 acres

(3)

Percent or benefits accruing to allotments

Under Under Under Under 200 acres 350 acres 500 acres 1,000 acres
30 acres 50 acres 100 acres 200 acres and over and over and over and over

(4) (5) (6) (7) (8) (9) (10) (11)

24
34
12
30
18
66

21

5
15
14
9

10
7

26

1 1

3

1

4

I

8

37
49
22
41
28
77

32

1 1
19
21
17
17
15
40

18

8
2

3

2
4
8

3

13

57
73
45
60
47
88

53

24
31
37
32
29
34
61

32

28
9

10

9
21

9

25

69
84
63
72
61
94

66

34
48
58
44
37
50
74

43

52
21

23

9
15
38

16

36

82
94
81
86
79
98

82

50
67
78
60
48
71
88

56

82
49

51

21
29
65

30

54

92 8.4 3.7 1.8
99 1. 3 0 0
93 6.9 3.0 1.3
95 5. 4 1.8 1.0
92 8. 3 3.1 1.6

100 0 0 0

93 7. 5 3.1 1. 5

65 34. 5 21.9 15. 1
90 10. 4 0 0
96 3.9 0 0
76 24. 3 12. 0 6.8
63 37. 3 22.7 14. 1
85 14.5 8.7 5.1
95 4.6 1.6 .6

71 29.4 17.7 11.3

95 4. 9 1. 8 .7
76 24. 3 11. 0 6. 6

77 23.1 10.4 6.2

40 60. 0 39. 4 30. 5
48 52. 4 39. 3 33. 2
83 16.8 7.6 5.5

49 51. 0 36. 3 29. 8

71 28.6 17.1 12.1

0.3

0
.3
.4

0

=

.3

6.6
0
0
1. 7 TO

1:7 C43
0

4. 3

. .2
2. 7

2. 6

14. 5
21. 5

1.5

17. 7

5.9
A_ =

Source: "1964 Upland Cotton: Final Planted Acres and Number of Farms Planting Cotton by Size of Effective Allotment," USDA, ASCS, Policy and Program Appraisal Division;-mimeo, Nov. 6,1964
(2 pages).



TABLE 9.-DISTRIBUTION OF 1964 UPLAND COTTON PRICE SUPPORT BENEFITS: PROPORTION OF U.S., REGIONAL, AND STATE BENEFITS RECEIVED BY VARIOUS PERCENTILES OF FARMER
BENEFICIARIES I

Percent of total benefits received by the-

Lower Lower Lower Lower Top Top Top Top Top Gini10 percent 20 percent 33 percent 50 percent 50 percent 33percent 20 percent 10 percent 1 percent concentra-
of armers of farmers of farmers of farmers of farmers of farmers of farmors of farmers of farmers tion ratio

State (1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Alabama -2.1 4.3 8.0 17 83 73 60 45 15 .546
Florida -2.7 5.3 8.8 19 81 69 54 37 10 .483
Georgia -1.2 3.0 8.0 16 84 71 58 42 11 .531
North Carolina -2. 5 4. 9 8 2 13 87 76 64 47 15 .577
South Carolina- 1. 7 3. 3 5. 6 13 87 77 63 48 13 .594
Virginia -5.2 10. 4 17.3 26 74 65 52 37 11 .401

Southeast -1.9 3.7 6.2 15 85 75 61 47 14 .571

Arkansas -0.8 2.6 5.2 11 89 80 70 56 20 .652
Illinois------------------- 1.2 2.4 4. 9 11 89 83 71 53 12 .650
Kentucky -1.5 3.0 5.0 11 89 80 66 47 10 .613
Louisiana -1.0 2.8 6.4 12 88 79 69 54 16 .628
Mississippi - 1. 0 2.1 4.9 9 91 84 75 64 23 .701
Missouri -1.3 3.0 6.5 14 86 74 61 44 14 .565
Tennessee -2.4 4.8 9.0 18 82 72 58 42 13 .515

Delta -1.2 2.3 5.9 11 89 81 70 58 21 .657

Oklahoma -1.1 3.7 9.6 21 79 65 50 31 7 .446
Texas - ---------------------------- .4 2.0 6.4 15 85 71 56 37 10 .530

Southwest -. 5 2.0 6.3 14 86 73 56 39 11 .542

Arizona -. 5 1. 5 4.1 10 90 80 65 47 15 .628
California -. 7 1. 9 4. 2 8 92 84 72 57 25 .686
New Mexico - .8 2.4 5. 7 14 86 75 60 42 11 .565

West -. 5 1.6 3.9 8 92 84 72 56 22 .682

United States -. 9 1.8 4.9 10 90 80 69 53 21 .653

IThis table presents portions of 2 Lorenz curves relating the cumulated percentage distribution of
benefits to the camulated percent of farmers receiving those benefits. Coin. 1 through 4 sammarizes
this relatioovhip cumulated op from the lower (benefit per farmer) end of the carve, and cols. 5
throughl 0 summarizes the relationship cumulated dawn from the top (highest benefit per recipient)
end othe carve.

Sources: (a) "1964 Upland Cotton: Final Planted Acres and Number of Farms Planting Cntton by

Size of Effective Allotment," USDA, ASCS/Policy and Program Appraisal Division, mimeo, Nov. 6,
1964 (2 pages); (b) 'Agricultural Statistics, 1966, ' USDA 1966 p 62 Prices from this source were
usod in computing State value of production figures for us~ a's weights in combining the distri-
butional data from source (a); (c) "Crap Production, 1965 Annual Summary," USDA, SRS, Dec.
20,1965, p. 84. Yield and acreage data from this source were used in computing State value of
production figures for use as weights in combining the distributional data from source (a).
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In the case of wheat and feed grains there was also an opportunity
to observe the consequence of the recent addition of direct payments
to the price support system allowing price supports to be dropped ap-
proximately to world prices. Economists have long argued that:

If the avowed purpose is to redistribute income from those with
higher incomes to those with lower incomes, then a program that
directly provides income or services to the intended beneficiaries
is more efficient and more effective than one that raises the de-
mand for some product they, and others, produce [10].

Agricultural economists have argued for years that this is the better
way to approach the income problem in agriculture. However, it ob-
viously does not happen automatically when one shifts to a direct
payment scheme. As one can see in Table 7, in the case of the feed
grain program in 1964, direct payments did indeed reduce slightly the
overall concentration of program benefits from that which would have
prevailed if there had been only a price support program. However,
in the case of wheat the direct diversion payment actually increased
the Gini ratio on the total benefit distribution above that for price
supports-though not significantly. It is obvious that if you design a
direct payment distributional system in much the same manner as the
price support program, the distributional consequences will be
approximately similar. In agriculture today the capacity of the direct
payment instrument for redistribution is clearly not being used.
Rather, the distributional ground rules of the price support system
are being imposed also on the direct payments.

Since the distribution of government payments are both very visible
(unlike price support benefits) and highly concentrated, efforts have
been made in Congress in recent years to place a limit on the size of
the total payment that a single farmer may receive.

Recently available data on the distribution of total payments in
1967 make it possible to examine the concentration of total govern-
ment payments and to test the distributional impact of a payment
limitation [13]. A total of $3.1 billion in government payments were
made in 1967. Eighty percent of this total went to three crops: $932
million to cotton, $865 million to feed grains and $731 million to
wheat. The only other commodities with direct payments were sugar
and wool which received $70 million and $29 million respectively. All
the remaining $439 million went into conservation (ACP, $225 mil-
lion) and land withdrawal [15].

In Table 10 it can be seen that the distribution of total payments in
1967 was highly concentrated exhibiting a concentration ratio of 0.671
This exceeds the concentration in every commodity benefit distribution
in Table 7 except sugar cane. It falls between the concentration ex-
hibited in Table 10 by gross and net farm income in 1967-which
is what one might logically expect.
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TABLE 10.-DISTRIBUTION OF 1967 GOVERNMENT PAYMENTS AND FARM INCOME: PROPORTION RECEIVED BY
VARIOUS PERCENTILES OF FARMERS'

Percent of income received by the-

Lower 20 Lower 40 Lower 60 Top 40 Top 20 Top 5 Gini
percent percent percent percent percent percent concen-

of of of of of of tration
1967 farmers farmers farmers farmers farmers farmers ratio

1967 total government payments:
With no limitation on size of total

payments -1.1 5.7 13.3 86.7 69.0 42.4 0.671
Assuming $25,000 limitation 3s------- 1. 1 6.0 14.1 85.9 67. 2 39.0 .652
Assuming $10,000 limitation 3____---- 1. 2 6.5 15.3 84.7 64.4 33.8 .623

Various measures of farmer income in
1967:

Gross receipts from f arming ' 1. 6 3.3 10. 1 89.9 72. 3 40. 4 .693
Realized net farm income a_ 4. 5 9. 0 19.3 80.7 50.0 26.2 .541
Nonfarm income of farmers - - 25.5 51.0 70.1 29.9 15.6 5.6 .125
Total income of farmers .14.9 29.8 44.5 55.5 37.0 16.0 .211

l This table presents portions of 2 Lorenz curves relating the cumulated percentage distribution of benefits to the cumu-
lated percent of farmers receiving those benefits. Columns 1 through 3 summarize this relationship cumulated up from
the lower (benefit per farmer) end of the curve, and columns 4 through 6 summarize the relationship cumulated dowm
from the top (highest benefit per recipient) end of the curve.

2 Government payments to farmers as artua ly distributed in 1967. Total payments were $3,100,000,000.
3 Assumes all 1967 bedeficiaries continue to participate in programs and are eligible for payments. Under the $25,000

limit payments would total $2,800,000,000 and under the $10,000 limit $2,600,000,000.
' Including Government payments and imputed nonmoney income from farm products consumed at home and from the

rental value of the farm dwelling.
5 Net of farm production expenses and changes in farm inventories of livestock and crops.

Sources: Computed from data in "Farm Income Situation," USDA, FIS-211, July 1968, pp. 68-69, except direct payment
data which are from the Congressional Record, July 31, 1968.

If one assumes a $25,000 limit were imposed on total payments to
a single beneficiary in 1967, the concentration of the overall distri-
bution of benefits declines only from a Gini ratio of 0.671 to 0.652 and
total payments decline from $3.1 to $2.8 billion. If one assumes a
$10,000 limitation, the concentration ratio declines only to 0.623 and
total payments decline to $2.6 billion. This suggests that even quite
low payment limitations are unlikely to have any revolutionary impact
on the actual concentration of total payments made under present direct
payment eligibility rules. It suggests as a consequence that any decision
to limit payments should be based primarily on (1) the politics rather
than the economics of equity between farmers, (2) the politics and eco-
nomics of equity between large payment beneficiaries and taxpayers
(the $10,000 limit creates a potential transfer of $0.5 billion), and (3)
consideration of the impact of a payment limitation on increased fed-
eral budget costs for production control that could result from a de-
cline in program participation by large producers.

Changes in program design such as have occurred since 1961, shift-
ing emphasis from price supports towards direct payments, have con-
siderable effects upon the distribution of the costs of the program also.
While no quantitative analysis is attempted here it is clear from the
logic of the situation that the cost of the price support operation
is borne through the taxes necessary to sustain the storage and con-
trol operation, and also through consumers who pay some of the cost
through higher market prices. The shift toward direct payments shifts
this relative burden away from the consumer and toward the taxpayer.
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One exception to this is the wheat program where direct payments
are generated by a certificate system that is paid eventually by the
consumer through the market. The price support approach, in
which a higher proportion of the costs are borne by the consumer in the
form of food costs, has a far greater impact on the low income consumer
than would be the case of direct payments in which the cost is borne
primarily by a progressive income tax. Thus, price support-acreage
diversion programs can be described as doubly regressive-that is,
a major share of the cost is borne by consumers with below average
incomes and a major share of the benefit is received by farm producers
with above average incomes. The shift toward direct payments, while
not significantly affecting the distribution of benefits among farmers,
has reduced the regressiveness of the distribution costs.

CONCLUSION

This paper has argued that distributional consequences of public
decisions have major and increasingly important impacts in our society.
We have a long history of public commitment to equity purposes. Yet
we know very little about the social processes by which distributional
impacts are institutionalized and are filtered through the society. We
know even less about how to redesign distributional systems without
incurring excessive political and social cost. In fact, we do not at this
point even have good descriptions of the distributional impacts or
characteristics of our public programs. What little we do know sug-
gests, as in the three cases just presented, that there are many sur-
prising and apparently perverse distributional impacts.

Both the integrity of our many public commitments in equity
and our efficiency in the use of tax monies to attain public ends
require far greater effort to collect data for program analysis of the
distributional impacts of public decisions.

The three cases-higher education expenditures, Bureau of Reclam-
ation investments, and the farm program-contain several lessons.
If we do not systematically attempt to collect data and assess distribu-
tional impacts, we shall always be surprised by the many unintended
consequences of our public decisions. Even if we accept the original
objectives of older programs, we fail to attain our ends because we have
failed to keep the equity objectives clearly before us. The use of indirect
means, such as price supports, is a tricky and uncertain way of attain-
ing equity objectives.

Finally, past decisions made without adequate distributional knowl-
edge now appear (given our objectives) often to lack in economic and
social wisdom. But even more importantly, these past decisions can-
not now be easily or cheaply reversed. This is particularly true in light
of the irrevocable specialized capital investments in the reclamation
program and the past farm program benefits that are now capitalized
into the cost structure of agriculture. The cost of our past ignorance
of distributional impacts is clearly high. There is no need to persist
in such error. But we must now collect the data and do the analysis of
the distributional impacts that are needed for today's decisions.
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THE ABSENCE OF PROGRAM EVALUATION AS AN
OBSTACLE TO EFFECTIVE PUBLIC EXPENDITURE
POLICY: A CASE STUDY OF CHILD HEALTH CARE
PROGRAMS

BY JOSEPH S. WHOLEY 1

Joseph S. Wholey is Director of Program Evaluation Studies at the
Urban Institute, and the former Staff Director of the Program Analysis
Group on Child Health Care at the Department of Health, Education,
and Welfare.

The failure of many government agencies to perform appropriate
analysis of their past activities seriously inhibits the effective design
of new programs or new program directions. This is especially true in
those programs which are of an avowedly experimental nature. In his
paper, Mr. Wholey discusses the findings of the HEW Program Analysis
Group in its effort to apply PPB analysis to child health-care programs.
In particular, he stresses "the impact (on program recomendations and
program decisions) of our lack of knoweldge of the effects of existing
maternal and child health programs. * * * In particular, little infor-
mation was available on the effectiveness of existing Federally supported
maternal and child health programs. * * * As a result * * *, decisions
on possible expansion of these programs were bound to depend almost
entirely on 'professional judgment.'" The general lack of analytical
information on health problems and programs and the lack of program
evaluation in particular hinder the process of new program design and
reduce the persuasiveness of arguments for program changes.

Mr. Wholey concludes that "the whole structure of the Federal Gov-
ernment's Planning-Programing-Budgeting System suffers from a crucial
weakness: the lack of a system of program evaluation which would
provide measures of effectiveness related to program objectives. In the
absence of knowledge of the effects of past programs, analytical studies
will often fail to influence Federal decisionmaking, or may succeed in
having such influence when they shouldn't." To correct this situation,
he offers some recommendations for improving the economic evaluation
of government's social programs.

I. Introduction and Summary
By program evaluation we mean assessment of the impact of past

and present programs, projects, and project components ("treat-
ments"). Program evaluation attempts to determine what the govern-
ment and people have been getting for their money: what works?
what doesn't work? what have been the effects of past and present
programs and projects? what factors are associated with success or
failure of programs and projects?

A large number of major social programs ought to be viewed as
quasi-experiments. They were designed on the assumption that certain
courses of action would improve health, raise employment, improve
housing, or the like.* Generally, however, the Federal Government has

'This paper is based on the author's work as staff director of the HEW
Program Analysis Group on Child Health Care. The author thanks Drs. Ruth
Covell, Arthur J. Lesser, Arthur Levin, David Seidman, and George A. Silver,
Mr. Donald Kummerfeld, and Mr. J. Michael Stern, who reviewed earlier drafts
of this paper and made a number of helpful suggestions. Responsibility for any
errors of fact or interpretation rests with the author.

*Further discussion of this issue is found in the papers by Rivlin, Levine,
Grosse, and Brandl in vol. 3 of this collection.
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made no real attempt to evaluate the effectiveness of its social programs
or of local projects within these programs. 1 Too often relevant "out-

put measures," in terms of which programs could be evaluated in a

meaningful manner, remain unidentified. Often "evaluation" has

mneant, only internal program monitoring or the preparation of self-
justifying progress reports.

Evaluating the effectiveness of social programs is a complex prob-

]em. It is usually time-consuming and expensive to find out the effects
of a particular project or project component ("treatment"), and to

separate the effects of that project or component from the effects of

other forces in the environment. Such efforts are needed, holvever, to

allow us to expand effective programs and projets' and weed out in-

effective ones, to predict the likely consequences of alternative decisions
on future programs, and to assist implementation' of more Iational
decision on future programs.

This paper, a case study of one of the early attempts to apply the
planning-program ing-budgeting system to social programs, is based
on the author's experience as staff director of the Department of
Health, Education, and Welfare Program Analysis Group on Child
Hea.lth Care: an analytical group established in 1966 to help set priori-
ties for the Administration's 1967 legislative proposals and fiscal year
1968 budget proposals for child health programs. The paper discusses
HEW analyses of proposed maternal and child health programs in
1966, documenting some of the policy implications of the Federal
Government's failure to evaluate the effectiveness of its maternal and
child health programs prior to 1966, and recounts decisions on legis-
lative proposals and budget requests for HEW maternal and child
health care programs over the last three years. The paper concludes
with recomm-endations on ways to increase the impact of program
evaluation studies on Federal decision-making.

The paper is organized as follows: in section II, we discuss the work
of the HEW program analysis group on child health care in formu-
latiniC child health objectives and estimating national needs, reviewing

existing inaternal and child health programs, developing proposals
for new and expanded maternal and child health programs, estinlating
the costs and effects of proposed programs, and developing conclusions
and recommendations on child health programs. Sections III and IV
trace executive and Congressional decisions on maternal and child
health programs over the past three years and draw conclusions on
the implications of the lack of program evaluation prior to 1966. In the
final section, we suggest how more attention to program evaluation
can improve the effectiveness and efficiency of existing Federal pro-
grams and improve decision-making on possible new programs.

II. HEW's PROGRAM ANALYSis GRoinP ON CI-TTLD HEALTH CARE

This section discusses the genesis, operation, and output of the Pro-

gram Analysis Group on Clhild Health Care, established by the Secre-

1 Of late. however, there has been some limited progress in this area. For example, the
Office of Economic Opportunity has devoted substantial funds to program and project
evaluation; the Department of Labor has funded some good work in manpower program
evaluation the Department of Health, Education, and Welfare has funded some significant
evaluations of compensatory education programs; and the Department of Housing and
Urban Development has planned and is implementing a significant set of evaluation
studies of the Model Cities Program.
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tary of Health, Education, and Welfare in May'1966 to define explicit
objectives for the health of children, examine the effectiveness of cur-
rent programs in meeting these objectives, and estimate the costs of
meeting these objectives through new or expanded programs.2

This piogram analysis group was one of the few analytical efforts
that 'iroduced.observable impact on the Administration s legislative
program and proposed budget in the first year of the initiation of the
Planning-Programming-Budgeting system throughout the executive
branch of the Federal Government. The work of the Program Analysis
Group on Child Health Care was among the four program analyses dis-
cussed bv the President in his fiscal year 1968 budget message: "This
analysis led to the-legislative program focused on early identification
and treatment of needy handicapped children and experimental proj-
ects aimed at improving delivery of medical care to children3

In this section we will discuss briefly the establishment of the Pro-
gram Analysis Group on Child Health Care; the work of the group in
proposing national objectives in child health; the availability/lack of
information on the effectiveness of existing maternal and child health
programs; and the work of the program analysis group in analyzing
the costs and effectiveness of proposed new (or expanded) maternal and
child health programs. We will be particularly interested, in this section
and in the next, in the impact (on program recommendations and pro-
gram decisions) of our lack of know-ledge of the effects of existing
maternal and child health programs.

A. ESTABLISHMENT OF THE PROGRAM ANALYSIS GROUP

In 1966 President Johnson had publicly committed himself to in-
clude recommendations for new or expanded child health programs in
his 1967 legislative proposals to Congress. To assist in formulating
recommendations for what was to become the Child Health Act of
1967, the Secretary of Health, Education, and Welf are established a
Program Analysis Group on Child Health Care. This program anal-
ysis group, one of several established in HEW's first year of operation
with the new PPB system, consisted of staff members of the Office of
the Secretary, the Children's Bureau, and the Public Health Service
in HEW, as well as a number of physicians, economists, and systems
analysts from within and outside of the government. The group was
established on the recommendation of the HEW Assistant Secretary
for Planning and Evaluation, who provided analytical support for
the program analysis group.

The program analysis group was selected by the Secretary's office
in a conscious attempt to apply analysis to establishing priorities
among proposed maternal and child health care programs for fiscal
year 1968. The program analysis group, which would report to Secre-
tary Gardner, was asked to review existing federally supported child
health programs and was given a broad mandate to propose new or
expanded maternal and child health programs within a budget incre-
ment of $100 million for the next fiscal year.

2 For another view on the study by the Program Analysis Group on Child Health care,
see Levin, Arthur L. "Cost Effectiveness in Maternal and Child Health: Implications
for Program Planning and Evaluation." News England Journal of Medicine, 278: 1041-
1047. 1968.

'The Budget of the United States, 1968. U.S. Government Printing Office, Washington,
D.C., p. 37.
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Primarily addressing itself to the costs and effects of medical care
programs, the program analysis group did not analyze important
related questions of the effects on child health of changes in income
level) environmental health programs, improved nutrition, communi-
cable disease control, or accident prevention programs; nor did it go
into the problems of the unequal geographical distribution of physi-
cians, the need for strengthening obstetric and pediatric departments,
or the status of State laws governing medical and nursing practice.

B. CHILD HEALTH OBJECTIVES AND NATIONAL NEEDS

At the time of the work of the Program Analysis Group on Child
Health Care, there were no agreed-on national objectives relating to
the health of children. Part of the work of the program analysis group
was therefore devoted to development of some reasonable proposed
national objectives for maternal and child health care programs.

The program analysis group determined that priority should be
given to "health-depressed* areas, areas characterized by high infant
mortality rates, high proportions of families in poverty, and high pro-
portions of substandard hlousing. For simplicity, the program analysis
group used the traditional best single indicator of community health
status and defined a "health-depressed" area as an area within which
the infant mortality rate is high. In urban areas, the program analysis
group suggested, health-depressed areas could be defined as census
tracts or combinations of contiguous census tracts; in rural areas,
health-depressed areas would be counties with high infant mortality
rates.

Lack of knowledge of the effects of existing child health programs
was explicity recognized by the program analysis group even in its
development of proposed child health objectives:

This section proposes one general and three specific maternal
and child health objectives ***

1. Make needed maternal and child health services available and
accessible to all, in particular, to all expectant mothers and chil-
dren in health-depressed areas.

There is no universal index of good or bad health among chil-
dren. Therefore, in looking at the problem of assuring needed
health care, we necessarily primarily concern ourselves with some
particular health problems which are highly prevalent, which are
highly adverse, and which can be mitigated or even avoided given
proper health care. Three such health problems are mortality (in-
fant mortality, in particular), chronic handicapping conditions,
and bad teeth. Health care directed toward these problems would
also yield important benefits to the general health of the mothers
and their children.

Progress toward the above major objectives can therefore be
measured, to some extent, by progress toward accomplishment of
the following subordinate objectives:

2. Reduce numbers of chronic handicapping conditions, in par-
ticular reduce the incidence of preventable handicapping con-
ditions and the prevalence of uncorrected handicapping condi-
tions: in particular, congenital defects; mental retardation;



455

vision, hearing, and speech defects; and mental and emotional
disorders.

3. Reduce infant mortality rates, particularly in "health-de-
pressed" areas.

4. Reduce unmet dental needs, particularly in "health-de-
pressed" areas.4

The maj or objective of maternal and child health care programs was,
therefore, stated by the program analysis group in terms of increased
services. Much of the analysis was carried on, however, in terms of the
three subordinate objectives which were stated in terms of the effects
to be achieved by improved services.

1. Estimratting the Universe of Need
When it came time to estimate the numbers of children needing

health care, lack of data on the size of populations in "health-de-
pressed" areas (i.e., areas having high infant mortality rates) made
it much more practical to use estimates of the poverty population as
estimates of the universe of need for federally-supported child health
care programs, inasmuch as areas having high infant mortality usually
coincide with poverty areas. The program analysis group estimated,
for example, that at least 800,000 mothers living in poverty required
comprehensive prenatal services each year and that some 15 million
children under age 18 were in the poverty group (poor children mak-
ing up 21 percent of the child population and 43 percent of the popu-
lation living in poverty). It was much less clear, however, what pro-
portion of these mothers and children were receiving adequate health
care services or any health care services.

On the basis of fragmentary data, the program analysis group esti-
mated that approximately a third of the million women received care
in maternity clinics under existing maternal and child health pro-
grams; the level of services provided to those women could not be
determined. The program analysis group also had available reports
that, in most of the major cities, one-third to one-half of the women
delivered at city hospitals had received virtually no prenatal care
at all.

On the basis of fiscal year 1964 data on State and local maternal
and child health programs, the program analysis group estimated that,
of the four-to-five million children under five years of age in the
poverty group, only about a million and a half received services sup-
ported by State and local maternal and child health care programs.
The most useful estimates of level of services provided came through
rough calculations of the number of dollars expended in relation to
the number of children receiving services under these programs (see
section C below).

2. Mortality
The program analysis group relied mainly on 1964 data on infant

mortality for the United States and other countries. Infant mortality
rates by race, divided into deaths in the first month and deaths be-
tween one month and one year, were available for each county in the

'U.S. Department of Health, Education, and Welfare, Office of the Assistant Secretary
for Program Coordination. Program Analysis: Maternal and Child Health Care Programs.
Washington, D.C., Government Printing Office, 1966, pp. 11.1-H.3. (This document is
hereafter referred to as the Report of the Program Analysis Group on Child Health Care.)
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United States. Disparities between the United States infant mortality
rate (especially the United States nonwhite infant mortality rate) and
rates for other countries, as well as disparities among infant mortality
rates within the United States, provided indications of unmet needs
for maternity and infant care.
3. Chronic Conditions

The program analysis group concluded that, "Except for data from
studies of congenital malformations, little hard data exist on the inci-
dence and prevalence of chronic conditions in childhood. Populations
examined (and conditions counted) in the major studies are usually
not comparable. Neither are definitive data available on the extent of
disability caused by chronic illness." 5 Based on the major studies un-
dertaken over the past decade, the program analysis group estimated
that between 20% and 40% of children suffer from one or more chronic
conditions a-nd that only 40% of such conditions are under treatment
in low-income areas. Consistent with the latter estimate were Chil-
dren's Bureau data that 19% of those examined in school health pro-
grams were referred for further examination or treatment but only 8%
of those examined completed referral.

The program analysis group made estimates of numbers of children
with congenital malformations, vision problems, hearing problems,
psychiatric problems, and other medical problems based on a wide
variety of published and unpublished studies and statistics from pub-
lic health programs. The difficulty of this task of estimating the prev-
alence of chronic handicapping conditions can be gathered from the
following statement in the program analysis group report: "Ambly-
opia (blindness in one eve) -now occurs in 2-3% of the population
(e-stbmates actvua7ly range from?. 0.5%11o to 8%) * * [emphasis adcled].6

A good deal of the analysis in the program analysis group report
Di-as based on the finding that approximately 15% of 18-year old non-
college-bound youths are chronically handicapped to the extent that
they fail the Selective Service medical examination.'
4. Unmet Dental Needs

Since almost all children require some dental care each year to clean
and fill teeth and for necessary care of gums, National -yealth Survey
data (by race, income, and region) on the percentage of children
with no visit to the dentist within a year furnished adequate informna-
tion for the subsequent analysis. Approximately 45% of children
aged 5 to 14 had no visit to a dentist within the year June 1963 to
June 1964. The percentages were much higher for children from the
South (60%) and for children from families with incomes under
$2,000 per year (79%).

C. EXISTING MATERNAL AND CHILD HEALTH CARE PROGRAMS

At the time that the Program Analysis Group on Child Health
Care was in existence, the Federal Government had increased its
expenditures for maternal and child health care from approximately

5 Report of the Program Analysis Group on Child Care, p. II.7.
IbiMd.. p. 11-10.

7Preliminary data based on rejection rates in special Selective Service examinations of
iS-year-old non-college-bound youth (July 1

9
64-December 1965) under the "Conservation

of Manpower" program (Source: Dr. Bernard Karpinos, Offlce of the Surgeon General,
Department of the Army).
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$160 million in 1965 to more than $400 million in fiscal year 1967,
mainly wuder the title XIX (medicaid) program, the Office of Eco-
nomnic Opporttuity's Neighborhood Health Centers program, the
HEW Children's Bureau grant-in-aid programs to States for ma-
ternal and child health care and for crippled children's services, and
under the new Children's Bureau project grant programs for ma-
ternity and infant care and for comprehensive health care for school
and preschool children. The program analysis group estimated total
Federal, State, and local expenditures for maternal and child health
care at more than $480 million for fiscal year 1965, but was unable to
provide more current estimates of total expenditures.

This section describes the extent to which the program analysis
group was able to determine what services were provided and what
wvere the effects of these services under existing federally supported
maternal and child health programs.
1. Services provided

The program analysis group reviewed the sixteen major ongoing
federally supported programs providing material and child health
care, including four maternal and child health programs administered
by HEW's Children's Btureau; the Ti tle NIX (Medicaid) program
of HEW's Welfare Administration; 8 State and local school health
progranls; the Office of Education's program under Title I of the
Elementary and Secondary Education Act; the Office of Economic
Opportunity's Head Start and Neighborhood Health Centers pri-
grams; the Public ITealth Service's Indian Health program, iinuntii-
zation program, and referral prograam for Selective Seriice medical]
rejectees; and HEWV's Vocational Rehabilitation program. Working
in early fiscal year 1967. the program analysis group wvas able to get
fairly accurate estimates of Federal expenditures for these programs
in fiscal years 1965, 1966, and 1967. Total Federal, State. and local
expenditures for these programs could be estimated for all of these
prograins for fiscal year 1965 bult, because of lags in State reporting.
ciold be estimated for only some of the programs for subsequent years.
It was much more difficult to get reports or current estimates of the
numbers of mothers and children being served in these programis, and
usually impossible to get detailed data on the services provided under
th]. proDrams. The prog'ram analysis group wvas forced to rely on fiscal
year 1964 data on the nunmbers of mothers and children receiving
various types of services in the State and local maternal and childR
health programs and in the State Crippled Children's programs (both
of vlwhich receive substantial Federal matching support).

Altlhoug-h the pr)o)lem of estiinmtt ig what numbers of children wvere
receiving whliat services under Federal, State, and local maternal and
child health prwogranis plovecl to be formidable, the rotug h estimates
plreseited were usefuil for the development of program recommen-
dations.

The program analysis group arrayed available expenditure data
against the latest available dlata on services provided and estimated
numbers of mothers and children served under these programs, and
derived average yearly expenditutre per person served as a rough
indicator of the extent of services provided. It turned out, for example,

I Now the HEW Social and Rehabilitation Service.
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that State and local maternal and child health programs spent ap-
proximately $2 per year for each child under age 18 (approximately
$10 per poor child under age 18), State and local school health pro-
grams spent approximately $3 per child of school age, medical vendor
payments for care of AFDC children had been approximately $18 per
year per child but would certainly be much higher under the new Title
XIX (Medicaid) program, while per capita costs of the new OEO
Neighborhood Health Centers ranged from $100 to $135 per person
(all ages).

The available information on services provided, numbers of children
served, and costs of services provided made it clear that not many
poor children (or expectant mothers) were receiving standard (much
less, comprehensive) health care and that there were extensive failures
to provide follow-up diagnostic services -and treatment even after
potential or actual health problems had been identified in children.
The most extensive services for poor children were concentrated in the
first year of the child's life: 15% of infants, but only 4% of children
aged 1-4, were examined in well-child conferences under State and
local maternal and child health programs. The program analysis group
estimated, for example, that-

Currently, approximately one-half of the 6 and 9 year-olds
receive vision screening through school health programs, and
hearing screening is received by one-half of the 6 year-olds and
one-third of the 9 year-olds. Most of these programs do not have
effective referral mechanisms, nor are funds available for paying
for treatment. At the present time, 3 year-olds are virtually un-
reached * * *. Almost 10% of preschoolers have vision problems
(most of them preventable or correctable); approximately 3%f
have hearing problems, half of them correctable or preventable.9

The program analysis group concluded that-
Taken together, present programs fall short of providing ade-

quate health care for those mothers and children who live in pov-
erty or for those children who are physically handicapped: the
majority of low-income mothers fail to receive adequate maternity
care; most children of low-income families go without adequate
preventive or remedial health care (even after handicapping con-
ditions have been identified in screening programs).10

2. Progranim Effectiveness in In viproing Chid Health

The health care system does not generally measure the effects of
services provided. In particular, little information was available on
the effectiveness of existing federally supported maternal and child
health programs while the program analysis group was at work in
1966. Reporting systems for the State grant-in-aid programs yielded
some summarv statistics on services provided but no information on
the effects of those services in improving the health of children. For
many of the new Federal project grant programs, current information
on services provided was scanty; information on program effective-
ness was not yet available.

As a result of the lack of data on effectiveness of existing maternal
and child health programs, decisions on possible expansion of these

o Report of the Program Analysis Group on Child Health Care, p. III.25.
M Ibid., p. A.2.
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programs were bound to depend almost entirely on "professional judg-
ment."

Little information was available either through routine reporting
or through program evaluation studies, on the degree to which existing
federally supported maternal and child health programs (individually
or collectively (reduced number of chronic handicapping conditions,
reduced infant mortality rates. or reduced unmet dental needs. There
were essentially no data available on the effectiveness of the existing
maternal and child health care services even in those programs where
such effectiveness data might reasonably have been anticipated, for
example, in the Children's Bureau's new maternity and infant care
projects (reduction of infant mortality) or in the State Crippled Chil-
dren's programs (reduction of chronic handicapping conditions).

It is possible that, because of the difficulty of establishing rela-
tionships between health care services and improved health status,
evaluation of program effectiveness Was considered beyond the prov-
ince of Federal health care program administrators. For whatever rea-
sons, evaluation of program or project effectiveness was low on the
list of priorities of Federal program administration. The Federal agen-
cies involved had no overall plan for evaluation of child health pro-
grams nor for evaluation of the effectiveness of different projects,
project components ("treatments"), and combinations of components.

One possible exception to this bleak picture might have been the
Children's Bureau program of maternity and infant care projects.
The Children's Bureau maternity and infant care projects represented
the largest-scale maternal and infant health care program attempting
to provide comprehensive care in 1966. "The objectives of these pro-
grams are the reduction in maternal and infant mortality and morbid-
ity and taking steps which will assist communities in so organizing
their maternity and infant care services as to increase the accessibility
of care, to improve the quality of care and to make use of the best
available resources in providing comprehensive maternity and infant
care for low-income high-risk patients." "1 The maternity and infant
care projects had been established in the spring of 1964, and approxi-
mately $70 million was spent on these projects in fiscal years 1965
through 1967.

The Children's Bureau had established a reporting system for the
new maternity and infant care program. Maternity and infant care
projects completed both the standard accounting reports and research
reports designed ultimately to yield information on the effectiveness
of the maternity and infant care projects. The maternity and infant
care program was still new and reporting requirements had not been
enforced, however; hence, little information was available in 1966 on
the effectiveness of the maternity and infant care projects in reducing
infant mortality and mental retardation.

The program analysis group concluded, "Past and present maternal
and child health care programs have lacked systematic procedures for
evaluation of effectiveness. Data are lacking, for example, on the effec-

11 Comprehensive Obstetric Care Program and the Child Health Act of 1967, by Arthur
.J. Lesser, M.D., Deputy Chief, Children's Bureau, Department of Health, Education, and
Welfare.

27-S77-69-vol. 1 31
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tiveness of these programs in reducing mortality and in preventing
disability."> 12

D. PROPOSALS FOR NEW AND EXPANDED MATERNAL AND CHILD HEALTH

PROGRAMS

The initial discussions of the Program Analysis Group on Child
Health Care were general and -wide ranging, as are the discussions of
most task forces. Early and later discussions focused attention on a
number of new programs which were analyzed and finally recom-
mended in the program analysis group report and in the Adminis-
tration's proposed Child Health Act of 1967. Among such programs
were comprehensive maternal and child health care programs (includ-
ing innovative programs using physician assistants and other new
types of health aides), programs to screen children for birth defects
and other chronic handicapping conditions and provide the treatment
required for these defects, and expansion of family planning programs.

This section and the next review the analyses completed and the
resulting program recommendations developed by the program analy-
sis group. 'Section III discusses decisions on national and child health
programs by the Department of Health, Education, and Welfare, the
President, and Congress, upon completion of the program analysis
group report and over the following two years.

1. Programs Considered
The program analysis group estimated the costs, manpower require-

ments, and effects of fourteen proposed maternal and child health care
programs, grouped under seven major headings: (1) comprehensive
maternal and child health care programs, (2) programs to provide
early case-finding and treatment of congenital and other chronic handi-
capping conditions in children, (3) a program to provide early case-
finding and treatment of vision and hearing defects, (4) programs to
reduce unmet dental needs, (5) intensive care units for high-risk pre-
mature and other infants, (6) a program to provide treatment for
Selective Service medical rejectees, and (7) a program of support for
expanded family planning services. To allow direct comparison of
program costs and effects, whenever possible, the estimated costs and
effects of the fourteen proposed programs were examined in a hypo-
thetical "health-depressed" (low-income) urban or rural community
of 50,000 persons, including 1,000 expectant mothers, 1,000 infants,
1,000 one-year-olds, * * *, and 1,000 18-year-olds.
2. Estimating Costs and Manpower Requirements

This paper will not give extensive attention to the difficult task of
estimating the costs and the manpower required to provide services
under each of the fourteen programs considered. This task w-as done
in far greater depth than is done by the usual task force. As a result,
the Office of the Secretary was in a far better than usual position to
defend the HEW budget requests and legislative proposals.

12 Since 1966, infant mortality rates have been dropping both for the nation as a whole
and in low income areas. As Dr. Lesser states, "While the reasons for this dramatic change
in infant mortality have not been established In a cause and effect relationship, the only
new contributory factors which have been identified are the rapid Increase in family
planning among the poor and comprehensive maternity programs focused on the most
vulnerable population." (Lesser, op. cit., p. 12.)
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One of the major conclusions of the program analysis group report
was the following conclusion on manpower requirements: "With cur-
rent methods of delivery of health care, comprehensive health care
for the 15 million poor children would require the services of more
doctors than the total number of pediatricians practicing in the coun-
try today. With existing, or anticipated, numbers of physicians,
comprehensive child health care will not be feasible on a wide scale
unless far more efficient use of physicians is achieved." '3

A key manpower question that could not be resolved on the basis
of available data was the question of the extent to which physicians'
assistants (new types of health professionals) could replace (some of)
the services of physicians and hence allow a physician to furnish
high quality medical care to greater numbers of patients. One of the
major program analysis group recommendations was, therefore, the
recommendation that a number of comprehensive maternal and child
health care pilot (demonstration) projects ought to be established,
to test the feasibility, costs, and effectiveness of new ways of providing
children with comprehensive health services and new ways of train-
ing and using skilled physician assistants.

3. Cost-Effectiveness Analysis of Proposed Programs
To provide a common analytical framework, the program analysis

group compared the estimated costs, estimated manpower require-
ments, and estimated effects of each of the fourteen proposed pro-
grams in a hypothetical low-income urban or rural community
("health-depressed" area) of 50,000 people and then compared the
cost-effectiveness of these programs in accomplishing each of the
child health objectives discussed in section II.B. As the program
analysis group stated, "All of the estimates of program effectiveness
were made on the bases of imperfect knowledge (often only informed
estimates) of the proportion of the population needing care, the
proportion of the population not getting adequate care, and the effects
of adequate care on health (in particular, the effects on infant mortal-
ity and on handicapping conditions) * * *. The interrelationships
among the effects of environment, education, and medical care make
it very difficult to predict the improvements in health which would
result from improvements in the delivery of health care. The results
of health programs are usually not ascertainable for some years." 14

Lacking information on national objectives for maternal and child
health care, on the extent of the unmet need for such care, and on
the impact of past programs of maternal and child health care (to
greater or lesser degree), the program analysis group proceeded to
structure the problem, assume some reasonable objectives toward
which progress could be measured, and use the medical literature and
professional judgment of a. small number of physicians on the staff
of the program analysis group to estimate the effectiveness of expan-
sion of existing programs and mounting of certain new, maternal and
child health programs. The report made a contribution to defining
national objectives for maternal and child health care, structuring
the problem of analyzing alternative child health care programs,
developing a common framework of cost data for the programs

13 Report of the Program Analysis Group on Child Health Care, p. V.2.
14 Ibid., pp. III.2 and III.1.
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considered, and making some estimates of the effects of the programs
considered in meeting the objectives assumed by the program analysis
group.

The program analysis group Dwas able to establish that some of the
programs suggested were infeasible because of personnel require-
ments: There simply were not enough pediatricians in the country,
for example, to furnish comprehensive health care to all of the chil-
dren in the country, not even enough to furnish comprehensive health
care to all of the poor children in the country. The report took explicit
account of the uncertainty in much of the data presented on program
effectiveness when it recommended in the area of comprehensive
health care that a number of experiments be undertaken to learn more
about the feasibility, costs, and effectiveness of providing compre-
hensive maternal and child health care through use of obstetric assist-
ants, pediatric assistants, and other types of health aides.

Even the f ragmentary data available for the program analysis group
report were sufficient, however, to support a strong recommendation
for a major program of early case-finding and treatment of chronic
handicapping conditions. Reasonable estimates of costs and effec-
tiveness of comprehensive health care programs and the program of
periodic examinations, screening, and follow-up treatment for poten-
tially or actually handicapping conditions, together with information
on the lack of sufficient physicians to mount wide-scale programs of
comprehensive health care for children, formed the basis for con-
vincing arguments for a "gap filler" program of screening and follow-
up treatment for handicapping conditions in children. In this case,
it seems unlikely that refinements in the data on program costs or
effectiveness would have changed policy recommendations.

Similarly, the recommendation for family planning programs was
clear. The imprecision in cost estimates, and in estimates of program
effectiveness had no important effect on the strength of the policy
recommendation to expand family planning programs.

The best effectiveness data were probably the data on the effective-
ness of intensive care units in preserving lives of low birth weight,
newborn infants and other high-risk infants. It is fairly clear that
cost and effectiveness data on this program helped strengthen the
argument against the program. Although the program appeared to
be the most cost-effective in preventing infant deaths, the high cost
of the program made it unattractive.

Again, the costs of a comprehensive dental care program made
it unattractive in comparison with an equal-cost program of screening
for, and follow-up treatment of, chronic handicapping conditions.

E. PROGRAM ANALYSIS GROUP RECOMIIMENDATIONS

The work of the program analysis group on child health care be-
came the basis of recommendations by the Secretary of Health, Edu-
cation, and Welfare to the President for maternal and child health
care programs for fiscal year 1968. In the spirit of the planning-pro-
gramming-budgeting system, the Secretary's recommendations in-
cluded both proposals for new legislation and proposals for budget
levels for existing maternal and child health programs. Given fund-
ing limitations in fiscal year 1968, and because the programs could not
be fully operational in fiscal year 1968 as a result of the need to enact
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legislation, fund the program, and carry out the steps required to
reach full operational status, the Secretary indicated that he would
actually need less than $100 million for the first year of the new and
expanded maternal and child health care programs.

Secretary Gardner's major recommendations for new programs were
the following:

1. Comprehensive maternal and child health care demonstra-
tion projects, to test the feasibility, costs, and effectiveness of
training and using new types of health personnel (obstetric as-
sistants, pediatric'assistants, and dental auxiliaries) to assist doc-
tors and dentists in providing mothers and children with compre-
hensive health care. The Secretary proposed 10 such experimental
projects to be established in fiscal year 1968. He noted that, if the
demonstrations were successful, larger numbers of these centers
would be proposed for subsequent years, usually as part of neigh-
borhood health centers serving all of the population in a given
area and serving middle-income as well as low-income residents.

2. A program of early case-finding and treatment of chronic
conditions, to detect and assure treatment of potentially handi-
capping conditions in children. The Secretary noted that this
program would remove one of the defects in present school health
programs which tend to find the same defects in some. children
year after year, there being no existing mechanism for assuring
follow-up and treatment. To cover the cost and to provide a
mechanism for furnishing services for this program, the Secre-
tary stated that the program would make use of crippled chil-
dren's services when available. He recommended that the title
XIX medicaid program be extended to include payment for
diagnostic examinations several times in the first 10 years of a
child's life and treatment of medical problems discovered in these
examinations, including provision of necessary appliances such
as eyeglasses.

3. Family planning programs aimed at high-risk groups such
as teenage girls and low-income women with three or more chil-
dren. The Secretary recommended a program of project grants
to public or private nonprofit agencies to develop or improve
family planning programs as an integral part of maternal and
other health services. He noted that these programs should light-
en the financial burden imposed by large numbers of unwanted
children in many families and stated that such programs have
the potential to reduce infant mortality in the high risk groups
dramatically.

4. Program of fluoridation of community water supplies. The
Secretary recommended a program of grants for equipment and
operating costs to communities which undertake to fluoridate their
community water supplies. The Secretary stated that his pro-
gram was designed to reduce dental disease by more than 50%
at minimum expense, thus reducing either unmet dental needs
or costs of dental treatment in subsequent years. He noted that
fluoridation is effective up to age 12 while the teeth are being
formed. (Although this program of fluoridation of community
water supplies was included in the Secretary's recommendations
to the President for maternal and child health care programs,
this program was not included in the proposed Child Health Act
of 1967.)
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a. Treatment of Selective Service medical rejectees. The Secre-
tary also recommended expenditure of funds for treatment of
Selective Service medical rejectees, to fill in the gaps in present
programs and to make use of Selective Service medical examina-
tions to gain extremely useful information on the health of our
youth. (This fifth program, although included in the Secretary's
recommendations to the President, did not appear in the proposed
Child Health Act of 1967 nor in the fiscal year 1968 budget
request.)

6. Program evaluation. In his program memorandum to the
President, "Recommended Maternal and Child Health Care Pro-
orams for Fiscal Year 1968," the Secretary stated, "Lack of
data on the effects of current programs has been a handicap to
evaluation and planning. I am, therefore, directing that the Wel-
fare Administration and the Public Health Service develop
and implement improved reporting systems and intensified health
interview and health examination surveys to improve our knowl-
edge of the need for and the effectiveness of maternal and child
health care programs. I am directing a. continuing evaluation of
the effectiveness of all maternal and child health care programs in
meeting specific objectives such as the reduction of infant mortal-
ity ahd chronic handicapping conditions."

On reflection, it appears that for the major policy questions ex-
amined by the Program Analysis Group on Child Health Care, the
available data, though poor, -were strong enough to support clear
policy recommendations. Better data on program costs and effective-
ness would have allowed more confident predictions of the cost-effec-
tiveness of the programs recommended, but each of the policy recom-
mendations was fairly clear once the available evidence was organized.
The problems arose later, however, when it came time to try to im-
plement the program analysis group recommendations.

III. DECISIONS ON CHILD HEALTH PROGRAMS

This section discusses both the immediate impact of the child health
study and decisions within HEW and Congress over the subsequent
two and one-half years. In this section, as in the preceding discussion
of the operations of the program analysis group, we are particularly
interested in problems resulting from lack of knowledge of the effec-
tiveness of past programs.

A. TILE SECRETARY'S DECISION

The program analysis group report was prepared in the form of
a draft program memorandum from the Secretary of Health, Educa-
tion, and Welfare to the President. The program analysis group
recommendations, a number of which represented departures from
Children's Bureau program planning, were not received with uni-
versal enthusiasm. Nevertheless, after a briefing on the programs
analysis group conclusions and recommendations by the program
analysis group chairman and its staff director, the Secretary accepted
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the recommendations of the program analysis group. Because of the
time required for enacting legislation, funding the programs, and
carrying out the steps required for new program to reach full opera-
tional status, the Secretary stated in his memorandum to the Pres-
ident that the fiscal year 1968 budgetary requirements would be less
than the $100 million increase recommended by the program analysis
group.

D. DRAFrING THE 1967 LEGISLATIVE PROPOSALS AND THE FISCAL YEAR 1968

BUDGET PROPOSALS

After the Secretary's decision, the Secretary's staff and the CJhil-
dren's Bureau staff turned to preparation of a proposed "Child Health
Act of 1967" and a proposed maternal and child health budget for
fiscal year 1968. Early in this process, two of the recommendations
of the program analysis group were dropped: the proposed fluorida-
tion program (which, though highly cost-effective, would have been
politically unacceptable) and the proposed program to provide needed
medical treatment to Selective Service medical rejectees (which de-
pended on another program whose continued existence was itself under
examination at that time).

The proposed new child health programs were to be included in
the amendments to Title V and Title XIX of the Social Security
Act. On the basis of the Secretary's decision, the authors of the pro-
gralmn analysis group report were able to get the nmajor program
analysis group recommendations included in the Department's legis-
lative and budget proposals:

* Provision was made in the proposed Child Health Act of 1967
to expand the research authority of thie Children's Bureau to
include demonstration programs to test the training and use of
physician assistants and other types of health aides.
* The Title XIX (Medicaid) program was to be expanded to
include provision of periodic screening ("early ease-finding")
and follow-up treatment of handioapping conditions in children
among the required services in State Title XIX programs.
* A decision was made, perhaps not a wise one from the point
of view of the program analysis group report authors, to organize
delivery of services under the early case-finding and treatment
program through the State Crippled Children's programs.
* Children's Bureau legislation was amended in the proposed
Child Health Act to make clear the authority of the Children's
Bureau to support family planning projects.
* The proposed Child Health Act included authority for the
Secretary to reserve up to one-half of one percent of maternal and
child health appropriations for program evaluation.

(On the other hand, a demonstration dental health care program,
not recommended by the program analysis group, was added to the
proposed Child Health Act.)

* The administration included $38 million in the proposed 1968
budget for maternal and child health programs under the new
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legislation. Tentative decisions in HEW in January 1967 were to
distribute the $38 million as follows: $15 million for early case
finding and treatment of handicapping conditions, $10 million for
demonstration projects to test the use of physician assistants, $3
million increase for training programs, $5 million increase for
maternity and infant care projects, and $5 million for dental
health care projects.

C. CONGRESS' LEGISLATIVE AND BUDGET DECISIONS IN 1967

The House Ways and Means Committee, which considers amend-
ments to the Social Security Act, was responsible for passing on the
proposed child health legislation as it considered other proposed
changes in social security and public assistance programs. In this
arena, the HEW Office of the Secretary, armed with much better than
usual backup data on the program requests, did rather well. Congress
reorganized and simplified the administration's proposed child health
legislation but included the major elements recommended by the Presi-
dent in his proposed Child Health Act:

1. Broadened authority for the Children's Bureau to mount
demonstration programs, to test the training and use of physician
assistants and other health aides in furnishing maternal and child
health care.

2. Changes in both the crippled children's program and the
title XIX medicaid program, to include in both the requirements
that the States furnish programs of periodic screening of children
for handicapping conditions and follow-up treatment of chronic
conditions found in these screenings.

3. Authority for the Children's Bureau to support family plan-
ning projects. Here Congress went beyond the administration's
request and earmarked at least six percent of all maternal and
child health appropriations for family planning.

4. Authority for the Secretary of Health, Education, and Wel-
fare to reserve up to one-half of one percent of maternal and child
health appropriations for evaluation of the impact of these pro-
grams.

The new legislation was not supported by increased fiscal year 1968
funding, however. In a very tight budget year, Congress took a gen-
eral position of not funding new programs, in particular, not adding
funds for the new maternal and child health programs. The Children's
Bureau maternal and child health budget increased by $10 million over
fiscal year 1968, from $168 million to $178 million, but most of the
additional funds were required for "uncontrollable" increases in exist-
ing programs (see table I).
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TABLE 1.-COMPARISON OF PROPOSED AND ACTUAL CHILDREN'S BUREAU MATERNAL AND CHILD HEALTH
BUDGETS, FISCAL YEARS 1966-70

lIn millions of dollarsl

1968 1969

1966 1967 Esti- 1970
actual actual Proposed Actual Proposed mated proposed

Total I
-

---------- 132 168 2219 178 237 209 231

Maternal and child health services 45 50 50 50 50 50 50
Crippled children's services -- 44 50 265 50 65 57 58
Special project grants for maternity and

infant care -24 28 2 35 30 55 48 63
Special project grants for health of school

and preschool children -15 32 40 37 42 39 41
Special project grants for dental heath of

children -2 5 --. I . _-_______
Training - ---------------------------- 4 210 7 10 9 11
Research -4 5 214 6 13 6 8
Evaluation- 1

I Columns may not add to totals, due to rounding.
2 The 1968 proposed budget included a proposed supplemental appropriation of $38,000,000. The figures shown here

include the planned distribution of the $38,000,000 supplemental, as of January 1967:
In millions of dollars

Crippled children's services (early case-finding and treatment of handicapping conditions) - -15
Maternity and infant care --------------------- 5
Dental health ---------------------- 5
Training ------------------- 3
Researcn (pilot projects to test use of physician assistants) - - 10

D. DECISIONS IN SUBSEQUENT YEARS

1. The fiscal year 1969 budget
Again in fiscal year 1969 (another very tight budget year), the

Department of Health, Education, and WI\elfare requested $15 million
from Congress for the early case finding and treatment program under
the crippled children's program and $7 million for demonstration
programs to test the use of physician assistants in furnishing ma-
ternal and child health care in new and more efficient ways. To support
expanded family planning programs and expanded maternity and
infant care, HEW proposed a $25 million increase in project grants
for maternity and infant care. The administration also proposed
that $1 million be appropriated for program evaluation, as authorized
under the 1967 amendments (see table I).

In another tight budget year, Congress increased the 1969 maternal
and child health budget by $32 million over fiscal year 1968, from $178
million to $209 million, approving half the new funds requested for
early case finding and treatment of handicapping conditions and about
three-fourths of the funds requested for maternity and infant care
(including family planming) but not approving funds to test more
efficient ways of delivery of maternal and child health services or
funds for program evaluation.
2. TRle flscal year 1970 budget

By fiscal year 1970, except for continued emphasis on family plan-
ning programS, the new thrusts in the Child Health Act of 1967 had
largely disappeared from the administration's program requests (see
table I). The President's fiscal year 1970 budget proposed essentially
no increase for the crippled children's program and (therefore) for
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early case finding and treatment of handicapping conditions, nor for
the research and demonstration program to test the use of physician
assistants in delivery of maternal and child health care. On the con-
trary, the major thrust of the maternal and child health budget re-
quest had, by 1970, entirely shifted to family planning and maternity
and infant care projects which, in conjunction with family planning,
would attempt to further decrease infant mortality rates in low-
income areas within the United States.

IV. CONCLUSION-S

This paper has documented some of the problems encountered in
translating the conclusions of analytical studies into program policy
changes when the studies are not based on knowledge of the impacts
of past programs. The child health study is especially notable in this
respect, since its findings influenced both administration and con-
gressional policy decisions and were translated into legislation in 1967
but (except for the recommended family planning programs which
had powerful political support) still have not led to significant pro-
gram changes.

In 1966, the Federal Government had no system for managing
evaluation of the effectiveness of its programs. In particular, no agreed-
on objectives had been established for federally-assisted maternal and
child health programs; management information systems for Fed-
eral maternal and child health programs did not make available in-
formation on the effects of services provided under these programs;
there was no system for planning what research and evaluation studies
were required to measure the overall effectiveness of Federal maternal
and child health programs or the relative effectiveness of different
projects within these programs; and there was no system for review
and use of prograim evaluation and project evaluation studies in reach-
ing policy decisions on maternal and child health programs.

In this environment, definitive analysis of child health program
proposals was impossible land effective program planning, difficult.
Without knowledge of the effectiveness of past and present programs,
the analyst could not confidently recommend reallocations within the
existing maternal and child health budget, nor could the analyst pro-
vide definitive conclusions on the relative costs and effectiveness of
alternative proposals for new programs. In the absence of knowledge
about program effectiveness, what could have been compelling argu-
ments f or program changes were reduced to semi-persuasive arguments,
more convincing to the analyst than to HEW decision-makers com-
mitted to their own programs and their own legislative proposals.

As a result, decisions taken on needed new thrusts in child health
care became unstuck and were reversed over the next two years as
policy makers came and went in the Office of the Secretary of Health,
Education, and Welfare.

In the absence of knowledge of the impact of past programs, no one
can say for certain who was right or wrong about policy decisions
made or unmade. Fashions and legislative proposals will come and
go. In the absence of knowledge of program effectiveness, development
of more effective expenditure policy is possible but not likely. With-
out evaluation of the effectiveness of past programs and projects, it
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seems more likely that history will repeat itself: the traditional forces
within and outside the Federal Government will continue to shape
and reshape Federal programs without benefit of the guidance that
well-founded analyses could give.

The whole structure of the Federal Government's planning-pro-
gramming-budgeting system suffers from a crucial weakness: the lack
of a system of program evaluation which would provide measures of
effectiveness related to program objectives. In the absence of knowledge
of the effects of past programs, analytical studies will often fail to
influence Federal decision-making, or may succeed in having such
influence when they shouldn't.

V. RECOMIMIENDATIONS FOR IMPROVING EVALUATION OF SOCIAL
PROGRAMS

With so many unmet needs in health, education, and other areas of
national concern, and especially in the face of limited resources, it
is imperative that we spend our resources wisely and improve the ef-
fectiveness of our Federal, State, and local programs. In the past three
years, the Federal Government has taken a number of steps to im-
prove its capacity to evaluate the effectiveness of ongoing programs.
The executive branch of the government has allocated limited staffs
and limited financial resources to program and project evaluation.
Congress has authorized or earmarked funds for evaluation in several
pieces of legislation, including the Child Health Act of 1967, the Ele-
mentary and Secondary Education Amendments of 1967, and the
Partnership for Health Amendments of 1967. Some agencies are de-
veloping systems for planning the overall direction and use of pro-
gram evaluation studies to assist future decision-making. The picture
has improved but, in the absence of substantial commitments of staff
and money, has not improved enough.

In any case, increasing the funds available for evaluation is not
the entire answer.

We also need in our Federal agencies and in Congress the burning
desire and determination Adlai Stevenson spoke of in 1952, the deter-
mination to get the best services for the public at least possible cost-
the determination to be both effective and efficient. At a time when the
nation may be pausing in its enactment of one piece of social legisla-
tion after another and at a time of change of Administrations, it may
just be possible to develop the will to attempt to learn which Federal
programs are effective and which are the most efficient ways to achieve
national objectives.

The child health study and a number of the other early PPB studies
were valuable for the rough estimates they provided on the value of
alternative program proposals. Repeated PPB studies without input
of program effectiveness data are likely to become wheelspinning ex-
ercises, however.

Too often, moreover, evaluation funds have been spent on crash
efforts, on occasions to serve as after-the-fact justification for program
decisions. As a result, evaluation money often was spent inefficiently,
and the conclusions of evaluation studies often turned out to be of ques-
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tionable validity. Such experiences contribute to erosion of the cred-
ibility and desirability of program evaluation.

This is not the place for development and justification of a detailed
set of recommendations on how to improve Federal program evalua-
tion. The following suggestions on Federal program evaluation are
offered to help promote discussion among those interested in improving
the effectiveness of Federal programs:

1. Resources.-In all of our major social programs, we are recogniz-
ing the need for evaluation of the effects of the programs so that the
programs can be improved and program objectives reached. Congress
is now asking for evaluation of program effectiveness and is authoriz-
ing use of program funds for evaluation and more effective manage-
ment of Federal programs.

In 1967, the Administration recommended and Congress agreed that
up to one-half of 1 percent of the funds appropriated for maternal and
child health programs should be reserved to the Secretary of Health,
Education, and Welfare for evaluation of the effects of maternal and
child health programs, and that up to 1 percent of the funds appropri-
ated for "Partnership for Health" programs should be reserved to the
Secretary of Health, Education, and Welfare for evaluation of the
effects of Partnership for Health programs. Similar provisions were
included in a number of pieces of legislation enacted in 1968. The need
for program evaluation is at least as great in education, welfare, and
training programs, as well as in the extremely complex community
action and Model Cities programs.

Following the precedent of the Partnership for Health and the
Child Health Amendments of 1967, the Administration should recom-
mend that Congress allow agency heads to reserve for program evalu-
ation a small percentage of the appropriations under each piece of
major social legislation. Such funds should then be allocated to evalua-
tion at policy planning and at operating levels, as is suggested in
No. 4 and No. 5 below.

2. Agreement on prograin objectives.-Federal agency staffs should,
on a continuing basis, address the question of defining program objec-
tives in terms that will allow later assessment of the programs and their
local projects as more or less successful in achieving agreed-on outputs.
Further, some serious efforts should be made to rank program objec-
tives so that evaluators -will work with an agreed-on frame of reference.

3. Routine reporting on pr'ogram. effectiveness.-Serious efforts must
be made to develop reporting systems that will generate data on pro-
gram effectiveness, perhaps through follow-up surveys on samples of
program recipients and members of appropriate control groups or com-
parison groups.

4. Resources for eval'aation studies.-One of the major obstacles to
program evaluation is the simple lack of staff members whose job is
program evaluation. The Administration and Congress can do a great
deal to improve the management of Federal programs simply by de-
signation of responsibility and allocation of staff and financial re-
sources for program evaluation at departmental, agency, bureau, and
operating program levels. Consideration should also be given to the
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desirability of program or multi-program evaluation studies by the
Bureau of the Budget, by the Congress and the General Accounting
Office. and by organizations not funded by the Federal Government.

5. Planning for evaluation.-At least for the more important social
programs, a process should be established for short-term and multi-
year planning for evaluation studies and information systems required
to answer basic questions about the program's effectiveness and about
the relative effectiveness of different projects within the program.
Evaluation plans should take into account needs for both long-term
and short-term evaluation efforts, requirements for continuity of fund-
ing of evaluation efforts, personnel as well as funding requirements,
division of evaluation responsibilities among departmental, agency.
bureau, and operating levels, and development of suitable method.
ologies and measures of effectiveness. This process should include pro-
vision for review of the designs for proposed evaluation studies (at
departmental, agency, bureau, and operating levels), to ensure that
proposed studies address the important questions on program effec-
tiveness and that their research designs are technically sound and ap-
propriate to the programs to be studied.

6. Review and dissemination of evaluation studies.-Consideration
should be given to development of a system for review of all relevant
reports and evaluation studies when significant decisions are being
made on project grants, on allocation of funds within a Federal agency
budget request, and on allocation of funds among Federal agency
budgets.



THE ROLE OF SOCIAL INDICATORS AND SOCIAL
REPORTING IN PUBLIC EXPENDITURE DECISIONS'

BY ISABEL V. SAWHI'LL

Isabel V. Sawhill, formerly a member of the Social Indicators Staff at
the Department of Health, Education, and Welfare, is now a consultant
at the Bureau of the Budget.

Sound public expenditure policy requires that the outputs produced
by expenditures be defined and evaluated. Because the outputs of many
public expenditures consist of improvements in some aspect of the
quality of life such as health, education, or the physical environment,
public decisionmakers and analysts require knowledge of the level of.
and changes in, these social characteristics. This is necessary for both
setting objectives and evaluating the results of expenditures.

The recent effort by the Department of Health, Education, and Wel-
fare to develop a set of social indicators is described in this paper.
Both the methodology of social reporting and the progress in developing
social indicators are discussed. Mrs. Sawhill indicates that the estab-
lishment of a Council of Social Advisers may be helpful in establishing
the link between social indicators and more effective public expendi-
ture decisions.

Introduction
Social indicators are quantitative measures of social conditions

designed to guide choices at several levels of decision-making. In
one case, social indicators might be involved in a decision to redirect
resources from the War in Vietnam in order to escalate the War
against Poverty. In another case, social indicators might be used to
allocate expenditures among our various broadly-defined social pro-
grams such as health2 education, and the control of pollution. In still
another case, social indicators might guide the choice of a specific
program to improve the health of the nation.

In general, the higher the level of decision-making (the broader
the choices involved) the more difficult it is to develop satisfactory
indicators of performance. This is particularly *true in the case of
social goals and programs. In fact, at the higher levels of decision-
making, it is not now possible, and probably never will be, to con-
struct quantitative measures of progress. Only the judgment of the
voters and their political representatives can determine whether an
extra dollar spent on schools and parks increases the vell-being
of the nation more than an extra dollar spent on guns or butter.
However, when 'the choice is narrowed somewhat, social indicators
can play an important role. Indeed, in an indirect way, they may
serve to reorder our fundamental national priorities by drawing
greater attention to social problems.

'Nfany of the ideas in this paper are the result of discussions I have had with
other members of the Social Indicators staff at the Department of Health, Educa-
tion, and Welfare. I am particularly indebted to Mancur Olson, Jr., former Dep-
uty Assistant Secretary (Social Indicators), who has done extensive work in
this area.

(473)
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RECENT HISTORY OF SOCIAL INDICATORS

The recent interest in quantifying social phenomena, or in develop-
ing social indicators, is in part an outgrowth of the space program.
A few years ago NASA comlmissioned the American Academy of
Arts and Sciences to study the social implications of space explora-
tion. Scientists were aware that important technological advances
often have indirect effects on social institutions. The development of
the automobile, for example, profoundly altered the American way
of life and there is substantial reason to suppose that the program to
send men and machines into outer space may also change the social
environment. The result of this concern was the publication of a
volume entitled, Social Indicator8,2 to which a number of scholars
contributed, and which, to date, is one of the most comprehensive
treatments of this subject. It was recognized at the outset of this work
that it is impossible to separate the effects of the space program (or
any other specific program) from the effects of the many other in-
fluences which are operating simultaneously to produce social change.
The primary concern then was to develop quantitative measures of
social conditions. Once this was accomplished, further work could be
done to show how changes in these conditions relate to changes in
specific programs.

Since these early beginnings growing out of the space effort, the
interest in social measurement has increased enormously. In 1966, the
President directed the Secretary of Health, Education, and Welfare
to develop a series of social statistics and indicators in order that we
might "better measure the distance we have come and plan for the way
ahead." In response to this directive a "Panel on Social Indicators,"
consisting of a group of leading social scientists, was assembled to
gather and develop what information they could. With the help of a
staff within the Department, headed by Mancur Olson, this resulted
in the publication of a document entitled, Toward A Social Report,
possibly the first step in the development of regular social reporting.3
In the meantime, Senator Walter Mondale and a group of other
senators have introduced a "Full Opportunity and Social Accounting
Act" in both the ninetieth and ninety-first Congresses. The bill calls
for the establishment of a Council of Social Advisors who would be
responsible for reporting to the President and the Nation about social
conditions in the same way that the Council of Economic Advisors
reports on economic progress.

Other govermnents have also been interested in developing new
approaches in the field of social measurement. In Great Britailn, for
example, the Central Statistical Office plans to publish a new periodi-
cal called Social Trends which will bring together a variety of time
series on social conditions. The academic community has also re-
sponded to the need for social indicators 4 and the recent publication
of the HEW report will probably stimulate even wider discussion of
some of the questions which these preliminary efforts have raised.

2 Raymond A. Bauer, ed. Social Indicators. Cambridge Mass.: M.I.T. Press, 1966.
3Some of the material in this paper is taken from the Appendix to this Report.
4 John Oliver Wilson of Yale University, for example, has written an interesting paper

(unpublished) on "Inequality of Racial Opportunity-An Excursion into the New Fron-
tiers of Socioeconomic Indicators." Other literature in this field includes "Social Goals
and Indicators for American Society," Annals of the American Academy of Political and
Social Science, vol. I and II (May and September, 1967) and Eleanor Sheldon and Wilbert
Moore, Indicators of Social Change, Russell Sage Foundation, New York, 1968.
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RATIONALE FOR SOCIAL REPORTING

Can social indicators really improve our ability to make wise policy
choices? The hope is that they can. In part, this hope stems from the

contribution which economic indicators have made to better economic
policy. Without our measures of GNP, unemployment, and price levels,

economists could not monitor the performance of the economy and

make the required shifts in policy. Presumably similar measures of

social performance-such as carefully constructed indices of health,
learning, crime, or pollution-will contribute to better social policy.

Regular publication of such indicators would at least focus attention

on these problems and would allow the inforirned citizen as well as the

policymaker to see what was happening in several broad areas of social

concern.
It would be a mistake, however, to carry the analogy between eco-

nomic indicators and social indicators too far. In the first place, there

is no unified body of social theory comparable to what exists in the field

of economics. Economic theory permits economists to trace the effects

of a change in tax rates or a shift in monetary policy on such variables
as income, prices, and employment with some accuracy. It is much more

difficult to predict the effect of, say, a change in police practices on

crime rates. Secondly, there is little agreement about goals where social

policy is concerned whereas the goals of economic policy are clearly

set forth in the Employment Act of 1946. However, the fact that there

are gaps in social theory 'and little consensus about social goals does

not imply that better measurement of social conditions can serve no

purpose. In fact, one of the benefits of such measurement would be to

assist both the development of better theory and the establishment of

national goals or priorities in the social field.
Even more important perhaps is the fact that the American people

are bombarded with reports and messages urging them to take steps

to get their clothes cleaner, their kitchen floors shinier, and their ciga-

rettes longer but they are seldom reminded of the benefits of alterna-

tive uses of their time, money, and interest, such as reducing the pollu-

tion of the air they breathe, lengthening their lives, or making their
cities more habitable.

Moreover, for better or -worse, we are all somewhat impressed by

numbers. The advertising industry has been using statistics to dazzle
their audiences for quite some time; they even have their own brand

of PPB. We are told that if we will use toothpaste A instead of tooth-

paste B we will have 14 percent fewer cavities. Hopefully, we would

be equally impressed if we were told that income maintenance scheme

A would lead to 14 percent less poverty than income maintenance
scheme B. (The toothpaste industry does not always tell us whether

brand A costs more than brand B; those in charge of program evalua-

tion would presumably supply this information.)

WHAT KIND OF SOCIAL REPORTING?

Although there is probably not too much debate about the ultimate

usefulness of social reporting, there is more uncertainty about just
what a social report should include.

27-877-69-vol. 1 32
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First of all, a decision has to be made on what areas of our social
life to measure. Here, there are no established criteria for choosing
one area over another. There is perhaps some agreement that we should
limit our concern to those social problems which are legitimate targets
for public policy. This means, for example, that it might be inappro-
priate to report on the state of religion, sexual mores, or childrearing
practices since these are areas where civil liberties are important and
where, as a result, governmental action is not generally accepted.
(Even here, however, Government programs might have unintended,
indirect consequences which we would want to know about.) Beyond
this, most criteria for the collection of social statistics are rather vague,
involving, for example, the requirement that they be of general inter-
est or pertaining to goals widely valued in the society. There may also
be some desire to be reasonably comprehensive but it is impossible to
be completely comprehensive by everyone's standards. Thus, if a group
often people were each asked separately to list those social problems or
conditions of greatest importance to the Nation, one would undoubt-
edly get ten different lists (albeit, with some overlap). In the recent
HEW report, the topics covered included health and illness; social
mobility; the condition of the physical environment; income and pov-
erty; public order and safety; and learning, science, and art. There
was also a chapter on participation and alienation, but a lack of data
necessitated that the chapter simply raise some important questions.
There was no specific justification for this set of topics other than it
was "an attempt, on the part of social scientists, to look at several very
important areas and digest what is known about progress toward
generally-accepted goals." 5

There is, at present, no easy solution to the problem of how to choose
which social conditions to measure. Many people may not even feel
that this is a problem and may take the view that eve should simply
produce as many indicators as we can without worrying about their
relative value or usefulness. But this could lead to volumes of re-
ports and statistics which no no could profitably digest and to a con-
fusing picture of the social state of the Nation. Other people may feel
that the contents of a social report should be dictated by the political
mood of the country, the interests of Congressmen, or the judgment of
public administrators. This approach, while probably the most real-
istic one, may not provide a very stable basis for making cumulative
progress toward the development of better social measurement and
better social theory. Thus, unless there is la developing consensus about
social goals (and they may change from year to year) and unless
these goals are embodied in law, this uncertainty about the direction
of social reporting will probably persist.

Those responsible for producing a social report face another dif-
ficulty-they must find some way to handle the overlap which exists
between most social problems. Any attempt to systematically assess
the social state of the nation should give explicit recognition to the
intricate interplay of social variables. Education, for example, con-
tributes to well-being not only because it improves the intellectual
quality of our lives but also because it raises both individual and na-

G Toward A Socfal Report, Department of Health, Education, and Welfare, January
1969, p. 6.
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tional income, tends to reduce prejudice and discrimination, and helps

to preserve our cultural heritage and democratic institutions. Similarly,
a high income not only provides individuals with adequate shelter,
food, clothing, and the enjoyment of numerous other goods and serv-
ices for sale in the market place but also helps indirectly in the attain-
ment of good health, and the acquisition of education, and brings
greater insulation from the dangers of crime and the unpleasantness
of the physical environment. In addition, the progress which can be
made in one area may depend on progress made in another area. For

example, without a highly-educated population, various kinds of pre-
ventive health programs might prove quite ineffective. Without control
of pollution, and other environmental problems, higher incomes might
simply be dissipated into expenditures for goods (clean air and water,
land, a pretty view) which were once virtually costless.

It is the recognition of one particular kind of overlap-that between
social problems on the one hand and economic problems on the other-
that has led some people to resist the proposal to establish a separate
Council of Social Advisers.6 They argue that because of this inter-
dependence it would be unwise to have two separate sets of presidential
advisors-one dealing with economic problems and the other with
social problems. Instead, there might be a combined Council of Eco-
nomic and Social Advisors, 7 and this combined Council might issue a

joint Social and Economic Report. Economists, of course, have been
making extended forays into the social field in recent years-treating
such subjects as health, education, and job training, for example, as

"investments in human capital." A perusal of any recent Economic

Report indicates that the Council has been analyzing a much wider

range of topics than the level of production, employment, and prices.
Thus, it would be consistent with present trends to broaden the scope
and change the title of the present Economic Report to include an
assessment of social conditions.

On the other hand, there are arguments for creating a separate
Council of Social Advisers which would produce its own report.
First of all, some have argued that social reporting need not be as
frequent as economic reporting since social conditions presumably do
not change as rapidly as economic conditions.8 Secondly, an autono-
mous Council of Social Advisers might more readily capture the
attention of the Nation (including social scientists from the non-
economic disciplines) than an enlarged CEA.

THE DEVELOPMENT OF SOCIAL INDICATORS

Once we have decided what aspects of life to measure, and how
to handle the complexity of social life, the next step is to provide
social indicators or quantitative measures of social progress. A social
indicator has been defined to be "a statistic of direct normative in-
terest which facilitates concise, comprehensive, and balanced judg-
ments about the condition of maj or aspects of a society. It is in all cases

I See, for example, the statement made by William Gorham before the Senate Sub-
committee on Government Research, Committee on Government Operations, July 26,
1967.

7 This suggestion was made by Secretary Cohen at a press conference held January 20,
1969.

8 See, for example, the editorial In The New York Time8, January 20 1969. and the
dissenting view expressed in a letter from Senator Mondale, February i4, 1969.
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a direct measure of welfare and is subject to the interpretation that,
if it changes in the 'right' direction, while other things remain equal,
things have gotten better, or people are 'better off.' "9 Thus, statis-
tics on the number of teachers employed in the school system would
not be a good social indicator because teachers are only an input
to the educational system and there could be an increase in the num-
ber of teachers with no corresponding increase in the quality or
quantity of what children learn. In other words, there is no one to
one relationship between the amount of money spent on social pro-
grams and the benefits to society. Sometimes they even change in op-
posite directions as the result of changes in the efficiency with which
resources are used.

The requirement that a social indicator be a measure of welfare is
a sound one since it separates those statistics which tell us something
about social progress in a given area from those which do not. It must
be remembered, however, that a statistic which is a direct measure
of welfare in one context may have no normative content at all in an-
other context. To see this, assume that the grandest and most universal
social indicator is some measure of happiness, satisfaction, or gross
social product. Such a statistical construct does not, and probably
never will, exist. But theoretically, at this level, all other statistics
would merely be inputs or sources of welfare. From a more limited
vantage point, however, such things as health or education might
be of a direct normative interest and statistics which summarized
the state of health or learning would then be social indicators. But,
if this is the case, it is only because we believe that these statistics have
normative content and this belief, in turn, is based on the assumption
that more health and knowledge imply greater happiness or some
other vague ideal. By the same kind of reasoning, at a somewhat
lower level of analysis, even the number of teachers employed by
the school system could be a social indicator or measure of the de-
sirable output of some program if it had previously been established
that more teachers mean more learning. In other words, what is a
measure of input or a source of welfare at one level can easily become
a measure of output or a social indicator at another level. It is, of
course, important to start with broadly defined social goals and in-
dicators and to work down to lower levels of analysis in a systematic
way to insure that we are optimizing the right variables at the lowver
levels. It should be added that the forging of causal links between
one level of analysis and another is likely to improve our knowledge
of important social relationships.

Very little work has been done on the actual construction of new
social indicators in areas where they are now lacking. Yet the possi-
bilities are almost unlimited. From a technical standpoint, social
phenomena are not as difficult to quantify as has often been assumed.
If we can define social goals fairly carefully, we can usually measure
social conditions. The principal barrier to quantification, in the long
run at least, is not a lack of meaningful data but a failure to define
what is meaningful, to have a clear idea of what we want in various
areas of social concern, or to give operational content to our ideals.

D Toward A Social Report, U.S. Department of Health, Education, and Welfare, Janu-
ary 1969, p. 188.



479

For example, there is nothing difficult about measuring poverty once
there is some agreement about what poverty is. Can it be defined in
terms of income alone or is there a culture of poverty which is partially
independent of an individual's financial condition? If income can be
used as an indicator of poverty, where should we draw the line be-
tween poor and nonpoor. And should this line be changed from time
to time to reflect not only changes in the cost of living but also changes
in the general level of affluence within the Nation?

These are questions which have already been asked and for which
some partial answers exist. One should not insist that these answers
be incontrovertible. Our definitions of unemployment, for example,
are not beyond debate yet they have been used for a long time now
to count the unemployed, and any conceptual error which may be
hidden in such definitions is far outweighed by the convenience of hav-
ing these statistics. Although great care must be exercised when the
definitions and guidelines for new social statistics are formulated, we
should not let the mumblings and grumblings of the experts about
relatively minor problems of measurement deter us from benefitting
from the potential usefulness of these statistics.

Table 1 presents a list of some of the statistics which were used to
measure social conditions in Toward A Social Report. They are not
in every case the best social indicators that could be used. New data
and/or different definitions of social goals could lead to the use of a
different set of indicators. However, they will serve to illustrate some
of the possibilities and the problems involved in social measurement.

TABLE 1

Some Social Indicators Used in Toward A Social Report to Measure
Major Social Conditions

Aspect of Life To Be Measured Some Social Indicators'

Social Mobility…--------------Correlation coefficient between father's occupa-
tional status and son's occupational status

Health--------------------- Expectancy of healthy life (free of bed disability
and institutionalization)

The Physical Environment___ Ratio of a city's actual level of pollution to an
acceptable standard

Proportion of housing that is substandard or
overcrowded

Income and Poverty_------. Personal income per capita
Number in poverty

Public Order and Security___ FBI Uniform Crime Reports Index of Crimes
Value of property involved in theft per $1,000 of

appropriable property
Learning, Science, and Art-_. Performance on selected achievement tests

Technological balance of payments
Attendance at theaters, operas, ballet

1 These are not necessarily the best indicators but rather what was currently available.

Basically, there seem to be three methods by which to develop a social
indicator. One method is to construct a weighted index number. An-
other way is to use a surrogate or proxy variable to represent a social
condition for which direct measures are lacking. Finally, "critical-
valued" social indicators can be used. Each of these three types of in-
dicators will be discussed in turn.
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Index Nusmbers as Social Indicators-An index number is a
weighted average which summarizes a large number of observed
changes into one number, giving the greatest weight to those changes
which are deemed to be most important. (There are unweighted index
numbers as well but they are not very common.) One of the best known
index numbers is the Consumer Price Index. Basically, it is an
average of price changes which gives the greatest weight to the prices
of those items which loom large in the typical consumer's budget.

Similar indexes can be constructed to measure various social con-
ditions. A crime index, for example, might serve as an indicator of the
general level of crime in the nation, but one would have to find some
way to weight the more serious crimes like murder more heavily than
the less serious crimes like purse snatching. There are a number of ways
to obtain such weights. They might be based on the average length of
prison sentences for various crimes or on the results of a survey in
which people ranked various crimes according to their relative seri-
ousness. Or, the monetary losses associated with different crimes might
be used, although this would be less satisfactory since it is fallacious
to measure the value of human life or even personal injury in financial
terms alone. 10

Proxy Variables as Social Indicators-In a sense, all social and
economic indicators are proxy variables in that they are not direct
measures of welfare. We are, in this section dealing with measures that
are even farther removed from what we would ideally like to measure.

An example of this use of one variable to represent another is the
indicator of social mobility cited in Table 1. To construct this indi-
cator it is assumed that a man's socioeconomic position in our society
is closely associated with the kind of occupation he is in. Accepting this
assumption makes it possible to measure the extent of social mobility
or equality of opportunity since there are data on occupational status
but not on socioeconomic status.

Critical-Valued Social Indicators-A critical value is a number
which defines the acceptable level which a social statistic can reach
before there is cause for concern. Social indicators are created by
simply looking at the number of cases (people, houses, cities, etc.)
which fall on one side or the other of the critical value. The best
example of such a critical-valued social indicator, and one which has
already been discussed, is the incidence of poverty defined as all those
families with less than a specified income (the particular income level
depending on such things as residence and size of family). Other
examples include measures of pollution, where a ratio of the actual
level of pollution to some acceptable level is computed, and of the
quality of housing, where the number of units which fail to meet cer-
tain standards with respect to structural soundness, plumbing facili-
ties, and persons per room are counted.1l

The above discussion with its emphasis on index numbers, proxy
variables, and critical values may seem like an attempt to complicate
what are in fact rather ordinary statistics. Its purpose is to facilitate

10 Such calculations have been made, however, with the value of human life being setequal to the projected earnings lost because of Injury or death. This makes the valueof the life of a child or of a non-working wife very small indeed, and is consequently
one of the drawbacks of this procedure.1 1 Sometimes a "critical value" Is not a number atall but a verbal definition or criterionwhich divides a population into two or more groups. Unemployment statistics are an
example.
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and encourage the construction of other social indicators by outlining
the rather simple structure which lies behind most of our present in-
dicators. By using these same principles, any number of other indi-
cators could be produced.

A few other comments are in order. First. most social indicators
will be more useful if they are disaggregated by race, sex, age, resi-
dence, and other pertinent characteristics since social conditions may
be very different for different groups. Thus, the expectancy of healthy
life is greater for females than for males, and for whites than for non-
whites. This kind of disaggregation also makes possible some rather
simple kinds of calculations which are useful in analyzing social prob-
lems. For one thing it is possible to show the effect of demographic
changes on social conditions. One can indicate, for example, how
changes in the age composition of the population have affected crime
rates. Part of the explanation for our increasing crime rate is that
most crimes are committed by young people and people in this age
group are a larger proportion of our population than they used to be.
By wvorking with disaggregated statistics, one can quantify this fact.
In similar fashion one can show how a change in the proportion of
the population whIo are farmers has affected the incidence of poverty,
howv a change in the proportion of housing whlich is owvner-occupied
has affected the quality of housing and so forth.

So far, nothing has been said about the problem of nonexistent
data. Howv can social problems be analyzed i-f the basic data which
are needed have never been collected? In the past, most researchers,
both in and out of government, have looked upon the existing supply
of data as a fixed resource, something which could be twisted and
shaped for their own scholarly purposes but not basically changed. In
fact, many research projects have been planned around the availability
of some interesting statistical series. Better social reporting could
help to correct this situation by insuring that the statistics which are
collected are those which are needed for the purpose of measuring
broad social trends and learning their causes.

One type of data which would be particularly useful for studying
a number of social problems is data on values or attitudes. Too often
the hard data of economics and demography are used in preference to
the softer data produced by public opinion polls or attitudinal sur-
veys. For example, economists often study discrimination against
Negroes by loolnng at differences in the income or earnings of simi-
larly qualified blacks and whites. An alternative approach is to simply
ask white people about how they feel about black people (and vice
versa) as co-workers, as employees, as consumers, as next-door-neigh-
bors, etc. This approach has its own problems but it would tell us more
about the progress toward what is presumably our ultimate goal in
this area, i.e., to reduce race prejudice. If there were no prejudice,
income differentials, involuntary segregation, and the other unde-
sirable results of discrimination would largely disappear, at least in
the long run.

SOCIAL INDICATORS AND PUBLIC EXPENDITURE DECIsIONS

Social indicators as Benefit Mea-sures-Social indicators should be
designed in such a, way that they provide reasonably good estimates of
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the desired output or benefits of particular public programs.* As noted
earlier, the actual form which an indicator takes depends on the level of
decision-making involved or on how broadly programs are defined. In
some cases, social indicators are general measures of health, education,
and the like. In other cases, they are much more detailed measures of
such things as the quality of primary education, or the health per-
sonnel available to a specific population. In other words, there is a
hierarchy or system of social indicators with suboptimization at each
level of decision-making below the most general one. In practice, only
a small part of the complete system is analyzed at any one time, but
this sort of piecemeal analysis should keep the larger picture in view.

Program analysts like to work, whenever possible, with output
measures which are expressed in dollar terms. However, measuring
benefits in this way often puts a serious constraint on the kinds of
problems which can be analyzed. Social indicators will help to fill 'this
gap. Most of the indicators in Table 1, for example, are expressed in
nonmonetary units. It would even be possible to have social indicators
with ordinal rather than cardinal properties. It is not always neces-
sary to know how effective a program is; it would sometimes be suffi-
cient to know whether or not it was effective and whether it was more
or less effective than some other program.

If program analysts don't insist on using dollar values, they will
have a more flexible yardstick with which to measure social conditions,
but there will be disadvantages as well. In the first place, the benefits
of programs in different areas of social concern will not be commensur-
able. There is no way to make direct comparisons between the benefits
to be gained from an increase in life expectancy with those to be gained
from an increase in social mobility because they cannot be expressed
in the same units. What can be done is to present the alternatives to
those responsible for making decisions and let them make the neces-
sary translation of units in their own minds. Thus, information can
be provided in the following form: x dollars spent on program A would
improve life expectancy by 3 years while the same amount of money
spent on program B would increase an index of social mobility by 2
percentage points. The decision between these two alternative uses of
funds must then be made on a judgmental basis.

A second, and related, disadvantage of using nonmonetary indicators
as benefit measures is that there is no way to aggregate benefits when
more than one indicator is needed to judge the effectiveness of a par-
ticular public program. Many programs have multiple objectives and
their success cannot be judged by a single indicator. The Model Cities
program, for example, is designed to improve "the quality of life" in
designated areas, and it would probably take a sizeable number of
social indicators to measure its intended benefits. But unless these
benefits are measured in dollar terms (or some other standard unit),
there is no way to obtain an aggregate measure of output or to sum-
marize the overall effectiveness of the program in each city.

Finally, when nonmonetary indicators are used, it is not possible to
comnpute a benefit-cost ratio as it is when both costs and benefits are
measured in the same units. Without such a ratio there is no way to

*Further discussion of this issue is found in the papers by Rivlin, Grosse,
Brandl, and Levine in vol. 3 of this collection.
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identify quantitatively those programs for which benefits exceed costs
(i.e., those programs which show a benefit-cost ratio greater than one).
As a result, the decision-maker will be forced to choose, on the basis of
subjective valuation, whether the (nonmonetary) benefits exceed the
(monetary) costs.

The above-listed disadvantages should not be overemphasized. In
the first place, because of the uncertainties underlying most estimates
of even those benefits which are readily expressed in dollar terms, some
qualitative judgments are usually necessary anyway. Secondly, a single
social indicator can often be used to measure the benefits of several
programs designed to achieve a given objective, and in this case, a non-
monetary indicator will reveal the preferred alternative as unequivo-
cally as monetary measures of benefit.

To summarize, whenever the economic returns associated with a
public program seem to be the appropriate criteria for judging its
success, they should be utilized since various measures of cost and
benefit will then be commensurable. But, when economic values are not
relevant, and when there is consequently no quantitative information
about program benefits, an effort should be made to develop non-
monetary indicators. As we have seen, this will sometimes necessitate
that decisions be based on a subjective evaluation of the pertinent facts
concerning costs and benefits; but the availability of such information
will sharpen judgment and thus lead to better decision-making and
more rational policy choices.

SOCIAL PRODUCTION FUNCTIONS

In cost-benefit analysis perhaps the most difficult task is not measur-
ing costs and benefits themselves but showing how they are related
to each other-that is, estimating social production functions. Clearly,
the causes of social change, or at least their correlates, must be iden-
tified before intelligent remedial action can be planned. It is particu-
larly important to determine whether social conditions are improving
in a given area because of the public expenditures made in that area or
for other reasons. The learning of school children may increase at the
same time that teachers' salaries are going up but the two are not
necessarily related. Children may be learning more because they are
better-fed or because their parents are better-educated than in the past.
Presumably, changes in social conditions which are the result of
Government activity can be controlled. Changes in social conditions
which are the result of other f actors cannot be controlled although they
may be offset or counteracted by the appropriate public policies.

Thre are several methods of estimating social production functions,
i.e., of relating social conditions (as measured by social indicators) to
their major determinants. One method is to use a multivariate statis-
tical model to estimate these relationships from survey data. An ex-
ample, taken from Toward A Social Report, will help to illustrate this
method. The difference in the average incomes of whites and nonwhites
vw7as used as an indicator of the relative economic position of Negroes.
If one of our goals is to improve the relative condition of life for this
group of Americans, we need to know why such an income gap exists.
If it were the result of discrimination in employment, one remedial
policy would be appropriate, but if it were the result of deficiencies in
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education or other background factors which impair the qualifications
of Negroes, another set of policies would be called for. Using special
Census data and a somewhat sophisticated statistical model, it was
possible to estimate that perhaps three-fifths of the total income gap
is the result of an impairment of qualifications and the remainder the
result of current discrimination in the labor market.12 These estimates
cannot be accepted uncritically, but with all their flaws they have
important policy implications. They suggest, for example, that dis-
crimination is still very important and that programs designed to
assure equal opportunities in hiring, promotion, and pay deserve some
emphasis.

Another way to measure the effects of government programs on
social conditions is to use the experimental methods of the physical
sciences. In essence, this approach consists of choosing human subjects,
inducing them to participate in experimental government programs,
and observing the results. Since there is always a control group in-
volved, the effects of the government program can be separated from
the effects of other influences on the relevant social indicators There
are, of course, some problems associated with this approach; humans
are not guinea pigs and they don't react in the same way to being used
as experimental objects. However, given the gravity of some of our
social problems and the gaps in our ability to solve them, experimen-
tation in the social field must be thoughtfully pursued.

8ocial Indicators and the Decision-Making Process-Armed with
social indicators and some knowledge of the determinants of social
change, lawmakers and public administrators would have a greatly
enhanced ability to make effective and timely decisions. First, they
would be able to monitor social change and identify emerging problems
more quickly. As the result of rapid advances in scientific knowledge
and technology, social institutions are less stable and more complex
than in the past, and there is a greater need to analyze the changes tak-
ing place in order to see whether or not they are contributing to our
individual and collective well-being. Next, when undesirable trends or
conditions were identified, a compensatory social policy could be
adopted with government programs designed to allocate resources to
the areas of special concern for the purpose of offsetting, retarding, or
reversing these trends. As conditions changed, with some areas of our
social environment improving and others getting -worse, a reallocation
of resources would occur to reflect shifting needs and priorities.
Finally, social indicators would help to reveal the most effective pro-
grams for carrying out agreed-upon policies. Using social indicators as
proxies for the benefits associated with various government programs,
the most efficient means of achieving a given goal could be identified.

The division of responsibility, within the Executive Branch, required
to carry out this decision-making process might be roughly as follows:
The job of monitoring social trends would belong to a Council of Social
Advisors who would produce an annual (or less frequent) Social

12 Toward a Social Report, p. 25.
13 This is the approach recommended by G. H. 'Orcutt and A. G. Orcutt, in "Experiments

for Income Maintenance Policies," American Economic Review, vol. 58, No. 4 (September
1968). The Office of Economic Opportunity Is now sponsoring a controlled experiment
on the incentive effects of negative income taxation. (See the paper by Levine In vol. 3 of
this collection.) Several sinilar projects to test the effects of other income maintenance
schemes are currently being planned by the Department of Health, Education, and Welfare.
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Report. The direction of social policy and the formulation of broad
objectives would be the responsibility of the President but would be
influenced by the findings and recommendations of the Council (as we] I
as by the interests of Congress, the mood of the country, etc.). Finally,
specific programs to implement these objectives would be proposed by
the various agencies or departments concerned after a careful analysis
of the alternatives available. This analysis would ensure that the
Administration's social objectives were attained with the least possible
expenditure of public funds-or, alternatively, that a given budget was
being used in the best possible way.

Thus, social indicators would play a vital role. They would be used
by the Council of Social Advisors to influence the direction of social
policy. They would be used by program analysts to find the most
efficient means for implementing that policy.

CONoLUSION

Much more discussion of the role of social indicators and social re-
porting is needed. Many issues remain unresolved. What social condi-
tions should be measured? At what level of decision-making are social
indicators most useful? How many of our existing statistics could be
readily converted into good indicators? What nevw data need to be
collected ?

The recently-released HEW report represents a first step toward a
systematic assessment of social conditions, but it is not a full-fledged
Social Report. There is a need to collect more relevant data, to treat
a wider range of questions, and to show how social conditions vary
between different groups in our society. Former Secretary Cohen has
recommended the continued allocation of staff resources in the Execu-
tive Branch for the purpose of producing a more comprehensive Social
Report in the next two years. It is not yet clear whether this work will
be continued, and if so whose responsibility it will be. My own view is
that some kind of periodic assessment of social needs could make a
significant contribution to social policy.

In the meantime, social indicators could be used much more exten-
sively than they are at present as measures of the benefits associated
with various public expenditures. This would help to improve the
allocation of resources among programs and to ensure that public
funds were being used as efficiently as possible.
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O-N TUE DISCOUNT RATE FOR PUBLIC PROJECTS

BY WILLIAM3 J. BAUMIOL

William J. Baumol is Professor of Economics at Princeton University.
"At stake in the choice of an acceptable discount rate is no less than

the allocation of resources between the private and public sectors of the
economy." On the basis of this observation, Professor Baumol discusses
the principles which lead to the choice of an appropriate public discount
rate concept. He asserts that "the correct discount rate for the evalua-
tion of a government project is the percentage rate of return that the
resources utilized would other-wise provide in the private sector." In dis-

cussing this basic proposition, Professor Baumol investigates the nature
of opportunity costs and why they differ under certain circumstances.
He focuses on the role of taxes in creating a disparate pattern of oppor-
tunity costs in the private sector. When a public activity draws resources
from a number of sectors in the economy, "the correct social discount
rate . .. will be a weighted average of the opportunity cost rate for the
various sectors from which the project would draw its resources."

After discussing the difficulties in estimating an appropriate public

discount rate caused by externalities and the problem of second best,
Professor Baumol concludes "that with the help of the principles and
data now available, one should be able to arrive at reasonable approxi-
mations for the social rate of discount. Certainly it should be possible to
derive figures considerably more defensible than the conventional cal-

culations that are all too often utilized to justify projects, not all of

which are clear in their economic merit."

1. SIGNIFICANCE OF T-HE DiSCOUNT RATE

It is generally recognized that the discount rate is a critical datum
for the evaluation of any proposed Government project.* Even where
there is little basic disagreement about the investment's prospective
costs and benefits, the choice of discount rate figure may make the dif-
ference between acceptance and rejection. A project which seems to
yield substantial net benefits when evaluated at a 3 percent rate may
well appear extremely wasteful if the rate is 5 percent.

Yet, despite the critical nature of this parameter, in some calcula-
tions it is assigned a value almost cavalierly, with little attempt to
show that the selected figure is not chosen arbitrarily and capri-
ciously.** One sometimes encounters discount figures in cost-benefit
calculations whose sole justification seems to be that similar figures
were used in the past. Of course that can never be an acceptable ar u-
ment, first because the earlier figure ma-y have had as little justification
as the one presently employed and, second, because changing circum-
stances change the appropriate value of the discount rate.

At stake in the choice of an acceptable discount rate is no less than
the allocation of resources between the private and the public sectors

*Further discussion of this issue is found in the paper by Krutilla in this

volume.
-*Further discussion of this issue is found in the papers by Hirshleifer &

Shapiro in this volume, and Searl in vol. 3 of this collection.
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of the economy. The discount rate, by indicating what Government
projects should be undertaken, can determine the proportion of the
economy's activity that is operated by governmental agencies, and
hence, the proportion that remains in the hands of private enterprise.

Moreover, even given the decision on resource allocation between
the private and the public sectors, the choice of discount rate can affect
profoundly the type of projects undertaken by Government agencies.
When the discount rate is low this will encourage highly durable
investments, the bulk of whose benefits will become available only in
the distant future. Thus, when the economy is beset by urgent and
immediate investment needs a relatively high discount rate will tend
to be appropriate.

With so much at issue it is well worth exploring in some detail the
principles that should be employed in arriving at a discount figure,
and the rationale that underlies them. This paper undertakes to do so
without heavy reliance on the jargon of technical economics.

2. THE BASIC CRITERION: OPPORTUNITY COST

The observation that the discount rate is the arbiter of the alloca-
tion of resources between private and public enterprise is the key to
the principles which underlie the choice of an acceptable discount fig-
ure. The right discount rate becomes that number which indicates
correctly when resources should be transferred from one sector to
another.

More specifically, suppose one is considering the construction of a
dam which will employ x man-hours of labor, y tons of cement, and
z kilowatt hours of electricity. In an economy in which the level of
employment is high, if those resources are made available to the Gov-
ernment they must be transferred out of the private sector. Just as
in the guns versus butter case, each item added to the public sector
involves some corresponding reduction in the volume of resources in
private hands.1

We may now establish a rather obvious criterion to test the desir-
ability of the proposed resource transfer. If the resources in question
produce a rate of return in the private sector which society evaluates
at r percent, then the resources should be transferred to the public
project if that project yields a return greater than r percent. They
should be left in private hands if their potential earnings in the pro-
posed government investment is less than r percent. The logic of this
criterion is self-evident. It states no more than the minimal dictate of
efficiency: Never take resources out of a use where they bring in (say)
9 percent in order to utilize them in a manner which yields only 6
percent!

The standard which has just been described is the concept econo-
mists call opportunity cost. We have stated, in effect, that the proper

'On the other hand, If any resources used by the Government project would otherwise
be totally unemployed, now and in the future, their use obviously incurs no opportunity
cost in the private sector. In an economy such as that of the United States since World
War II employment of resources has usually been so high that this consideration is often
largely irrelevant to the facts of the matter, except when a project is designed specifi-
cally to make use of idle resources, e.g., to provide jobs to the unemployed. However,
some types of project, or projects undertaken in particular sectors of the economy may
well utilize a relatively large proportion of resources and particularly labor, that might
otherwise go unusued. For a discussion of this phenomenon and its consequences see [5]
and also the paper by Haveman in this volume.
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criterion on which to judge the desirability of a governmental project,
from the point of view of the general welfare, is the value of the
opportunities which the private sector must pass by when the resources
are withdrawn from that sector. A government project is desirable if
and only if the value of the net benefits which it promises exceeds the
cost of the lost productive opportunities which that investment causes.

It follows almost immediately that the correct discount rate for the
evaluation of a government project is the percentage rate of return
that the resources utilized would otherwise provide in the private
sector. That is, the correct discount rate is the opportunity cost in
terms of the potential rate of return in alternative uses on the resources
that would be utilized by the project. An example will readily show
why this must be so. Suppose these resources are capable of returning
our hypothetical 9 percent in the private sector. Consider three pro-
posed government projects: Project A which offers an average rate
of return of 12 percent, project B whose expected return is 9 percent,
and project C whose anticipated yield is 7 percent. It should be obvious
that if we discount the returns of project C at the opportunity rate of
9 percent we will end up with a negative net present value figure (i.e.,
7 percent discounted at 9 percent comes out to less than the prin-
cipal invested). If we discount project B's expected returns at 9 per-
cent we will obtain a zero figure for the present value of net benefits
(the returns will just cover the cost of the investment). Only project
A, when discounted at 9 percent, will be assigned a positive net benefit
figure. Thus the discount rate calculated at the opportunity rate works
just as it should: it passes projects whose yield is greater than its re-
sources could earn in the private sector and turns down projects whose
benefits are not equal to the earnings the resources could provide in
private hands.

The same illustration also shows immediately how an incorrect
choice of discount figure-one not equal to the opportunity rate-can
result in decisions harmful to the general welfare. For example, con-
sider two extreme possibilities in terms of our hypothetical figures-a
discount rate that is much too high (say, 15 percent) and one that is
much too low (say, 5 percent). At the excessive 15 percent figure the
usual cost-benefit criterion would reject all three projects, even proj-
ect A. The Government would then fail to undertake an investment
that clearly represents an efficient use of society's resources. On the
other hand, la 5 percent discount rate would, on a cost-benefit criterion,
lead to the construction of all three projects. Thus even investment a
would be undertaken even though it uses resources that should better
be left in private hands. For it takes resources from employments in
which they return 9 percent and puts them into an occupation in which
they bring in only 7 percent, a palpable 2 percent net loss to the
community.

The upshot is perfectly clear. Any discount rate that is clearly above
or clearly below the opportunity cost rate is indefensible because either
of these wrill leadto decisions that reduce the general welfare. We must
turn therefore to an investigation of the opportunity cost rate of re-
sources, for once we have determined this we will have the requisite
information for the choice of discount rate to be used in the evaluation
of Government projects.

27-877-69-vol.1 va
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3. REASONS FOR DIFFERENCES IN OPPORTUNITY COSTS*

.Matters would be relatively simple if any batch of resources with-
drawn from the private sector were to incur the same (percentage)
opportunity cost as any other batch. If an opportunity cost of r per-
cent were to apply throughout the economy to determine the social
disocunt rate one would simply proceed to estimate this number, r. and
the resulting figure would then be the discount rate.

Unfortunately, for a variety of reasons, the magnitude of the op-
portunity cost varies with the source from which a project's resources
are obtained. As we will see, resources which might otherwise have been
used by a corporation will generally incur a higher opportunity cost
than do resources drawn from direct consumer use.

In some sense, differences in opportunity costs of resources taken
from different sectors of the economy are all a manifestation of im-
perfections in the market. In principle, if capital could flow without
restriction to any sector of the economy where its earnings would be
increased and all returns on capital were to accrue to its investors, re-
sources would be forced by the market process ito yield the same rate
of return in every use. The standard argument is easily summarized.
Suppose in such an economy that there were two industries, one of
which returned k percent on capital while the other yielded some high-
er return, say 2k. In that case investors would find it profitable to
withdraw funds from the first of these industries and put them to
work in the second. But the growing scarcity of capital in the first in-
dustry would tend to reduce its outputs, raising its prices and (there-
fore) its rate of return. Similarly, in the second industry the influx of
capital would expand production, and force prices and returns down-
ward. This transfer of capital would continue so long as any sub-
stantial difference in the two rates of return persisted. The flow of
capital would cease only when the rate of return in the first industry
had risen sufficiently and that in the second had fallen enough to
make the two rates of return equal. At that point, clearly, capital with-
drawn from the one sector would have exactly the same rate of return
as capital withdrawn from the other-their opportunity cost rates
would be identical.

Why does such equalization generally not occur in practice? There
are two broad reasons: First, part of the return to capital may not
accrue to the-investor. A prime example of this is provided by taxa-
tion which siphons part of that return off to the Government, and
since the burden of taxation varies from industry to industry, from
the corporate to the noncorporate sector, and so forth, it means that
opportunity costs will vary accordingly. A second broad reason for
such variation lies in impediments, such as monopoly, to the influx of
capital into some productive activities.2 Specifically, we will consider
three broad sources of such divergence because they must be taken into
explicit account in the determination of the social rate of discount.
These elements are the following: (a) taxes, (b) risk, (c) divergence
between private and social benefits (externalities). Let us examine
them in turn.

2 For the relevance of monopolistic elements to the social discount rate calculation,
see [2], p. 791, footnote 2.

*Firther discussion of this issue is found in the paper by Hirshleifer & Shapiro

in this volume.
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4. THE ROLE OF TAXES: ANALYSIS

As already indicated, the burden of taxes will vary from industry
to industry, from one class of producer to another, epending on its
mode of organization-that is, corporation, partnership, or do-it-your-
self production by the consumer himself.

However, let us, to begin with, assume for simplicity that there
are only two classes of producer: The corporation, which pays a 50-
percent corporate income tax, and the private individual who produces
certain items for his own use, and who pays no taxes on this pro-
duction process. Assume also that there are available for sale riskless
Government bonds offering a rate of return of, say, 5 percent.

In our example, it is easy to determine the opportunity cost of
resources withdrawn from the corporate sector. Corporations must
yield to their investors an after-tax return of 5 percent. For otherwise
investors would be unwilling to provide any funds to the corpora-
tions and would instead put all their money into the safe Govern-
ment bonds. But the required after-tax return of 5 percent on cor-
porate capital means that these firms must earn 10 percent on capital
bef ore payment of the 50 percent corporate profit tax. In other words,
the presence of special taxes on the output of this sector means that
resources invested in it must produce goods and services valued at a
level sufficiently high to yield a 10 percent return. The corporation
can then engage only in the production of consumers' or producers'
goods whose purchasers value them sufficiently to pay a price that
yields a 10 percent return on corporate investment. A withdrawal of
resources from the corporation, then, will cause a reduction in output
whose opportunity cost in terms of consumer valuation is given by
that figure: 10 percent.

Notice in evaluating resources from the corporate sector in this
way, it does not matter whether the resources are used by the firm
to produce consumers' goods or producers' goods (e.g., machinery).
So long as the output in question is supplied by a corporation, the
resources used in its manufacture will have a 10 percent opportunity
cost. The relevance of this consideration will be clear presently.

Let us turn now to the more difficult problem, the opportunity cost
of resources withdrawn from the other productive sector in our imag-
inary economy, the do-it-yourself consumers.

Since goods produced by consumers for their own use do not pro-
vide a rate of return that is measurable directly it is necessary to
find some indirect means by which their opportunity cost can be
inferred. Fortunately there is a straightforward way in which this
can be done. When a consumer voluntarily purchases one of the bonds
available in our imaginary economy he is indicating that their 5 per-
cent rate of return compensates him for giving up the use of that
money in his do-it-yourself operation. Put another way, if this invest-
ment in his own production were worth more than 5 percent to him
he would not buy the bond, while if his investment in his own work
were worth less than 5 percent to him he would purchase more bonds
than he does. Thus without any conscious calculation on his part, a
consumer's security purchases reveal something about what the rate
of return of investment in the production of goods for his own con-
sumption is worth to him-the opportunity cost incurred when a
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dollar's worth of resources is prevented from going to him and is
transferred to a Government investment project.

What about consumers who do not buy any bonds? It follows from
the preceding discussion that their opportunity cost must be at least
as high and probably higher than it is for bond purchasers. 3 To a man
who chooses not to purchase bonds at 5 percent, the purpose for which
he uses his money must by definition be worth more than 5 percent.
This is no less true for a man who fails to purchase bonds because
"he cannot afford them." That phrase merely implies that his con-
sumption dollar means a great deal to him-perhaps even survival
itself, and is therefore certainly more valuable than 5 percent.

We may summarize by saying that the opportunity cost of present
consumption to nonbondholders must be at least as great as the figure
for bondholders, and that to bondholders the opportunity cost of
resources is indicated by the rate of return on their bondholdings.

In practice, of course, there is a broad spectrum of earnings tax
conditions, among which are included the untaxed do-it-yourself pro-
ductive process and corporate production with its (roughly) 50 per-
cent profits tax. We have seen that the opportunity cost of resources
from the untaxed sector (assuming the absence of risk and other such
complications) is, roughly, r percent. In the corporation, half of
whose earnings are taxed away, the opportunity cost rate is 2r, where
r is the bond rate of interest. Similarly, if the earnings of a partner-
ship in a particular industry were reduced by, say, one-fourth through
taxation, that firm would also have to earn enough before taxes to
yield r percent after taxes to its investors. This company's pretax rate
of return, call it s percent, must then satisfy the re ationship

s- (1/4)s=r, that is, (3/4)s=r or 8= (4/3)r.

This figure, which obviously lies between r and 2r, -will then be the
opportunity cost rate for resources withdrawn from a firm paying
1/4 of its earnings in taxes.

5. TAXES AND THE SOCIAL DISCOUNT RATE: GENERAL PRINCIPLES 4

We may then generalize our results as follows:
(a) For production that is not subject to taxation the opportunity

cost rate will generally be no lower than, and as an approximation,
be equal to the r percent rate of return on riskless bonds.

(b) For production whose returns are taxed at a rate such that the
fraction 1/k of the returns renizns after taxes, then the opportunity
cost rate for resources withdrawn from this sector will be kr percent.
Thus, in the preceding example, 1/k, the fraction of the partnership's
pretax returns remaining after taxes, is 3/4. Therefore, the opportunity
cost rate for its resources is kr= 4/3r percent.

In particular, the do-it-yourself producer may not only invest his own money in hisproductive activity, but may in fact borrow to help in its financing. In that case his pro-ductive activity must to him be worth at least as much as the rate of interest on thefunds that he borrows, for otherwise he would not be willing to pay that amount fora loan. Since the rate of interest on loans to an individual can be expected to exceed theleld on a government bond of comparable life, the basic proposition enunciated in thetext still holds for such a borrower-the opportunity cost of resources coming fromhim must be at least as high as the bond rate of Interest (and it may well be significantly
higher).'This section draws heavily on an unpublished note [13] by Prof. David D. Ramsey
of the University of Missouri. That note pointed out some shortcomings in an earlier
version of my analysis [2].
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What can be done with the diverse opportunity cost figures for
resources drawn from different sectors in calculating a single discount
rate for the evaluation of a Government project? The answer is simple.
Suppose the Government is to withdraw some resources from the one
type of productive activity and some from the other. Suppose, for
example, 20 percent of these resources would have come from do-it-
yourself production yielding a 5-percent return, and 80 percent from
the corporate sector with its 10 percent opportunity cost yield. Then
the Government project will offer a net benefit to society if on the
whole it can produce a rate of return equal to their weighted average:

(20/100) x 5% + (80/100) X 10-o =9%.

More generally, we have as a third rule:
(c) The correct social discount rate for a project will be a weighted

average of the opportunity cost rate for the various sectors from which
the project would draw its resources, and the weight for each such sec-
tor in this average is the proportion of the total resources that would
come from that sector.'

The preceding rule, inedentally, will be seen to hold where there
are differences in opportunity cost rates whatever their origin, whether
produced by variation in the tax treatment of different economic sec-
tors, or differences arising from any other source. The three rules (a),
(b), and (c) also hold for an economy with many more than the two
sectors in our simple illustration.

Before turning to the next general topic, it should be emphasized that
the preceding analysis was couched entirely in terms of productive sec-
tors and had nothing to do -with the distinction between consumption
and investment goods. A corporation can produce either or both of
these two types of output and the same opportunity cost rate will apply
to both. This means, if the analysis is valid, that the correct social
discount rate will tend to be considerably higher than it would appear
to be on the basis of some of the more standard modes of calculation e

rThe weighted average expression for the social discount rate can be derived by the
following elementary argument. Let k dollars be invested in the Government project and
let v be its value (including benefit fow) one year later. Suppose, if the project had not
been built, that the proportion p of the investment would have been employed in an
activity yielding r percent, and that the remainder, (1-p) would have been used in an
investment with an e percent yield. In total at the end of the year the alternative use
would then have yielded the total value

pk(l+r)+(l-p)k(l+s) =k[l+pr+(l-p)s] .

The Government's use of the k dollar investment will therefore be socially preferable to
the private use if and only if

v>k[l+pr+(1-p)s], i.e., k< +[p + (1-P)s]

Thus, the discount rate is given by pr+ (1-p)s, the weighted average of the returns
in the two sectors described in rule (c) in the text. This argument obviously also applies
directly to the case where resources are taken from more than two economic sectors.

See, for example, Krutilla and Eckstein [S] and Eckstein [3]. On the other hand, I
suspect that the radically different discount rate calculation recommended by Harberger
(4] will yield results very similar to those that would be obtained by the methods proposed
in the text. There also seems to be no conflict between these methods and the views
expressed in the Joint Economic Committee's report ([7], pp. 13-14), which are delib-
erately (and, no doubt, wisely) vague on this issue, stating 'while advocating the oppor-
tunity cost of displaced private spending as a correct conceptual basis for the Government
discount rate, the subcommittee does not presume to advocate a precise method for calculat-
ing this rate. . . . We agree with the Bureau of the Budgets reluctance to 'adopt ...
the rate of return on private investment foregoing alone because government funds are
withdrawn from both consumption and investment.' The text of this paper obviously
recognizes the relevance of the distinction between consumption and investment but main-
tains that the proper role of consumption In the discount rate of calculation is not quite
what it is sometimes taken to be.
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which, in terms of our simple example again, would employ the bond
rate r for the discounting of all relevant consumers' goods production
and the corporate rate only to (corporate) investment. An illustration
will make the difference clear. Suppose the opportunity cost rates for
our two sectors were the figures in our previous illustration (5 and 10
percent), and suppose the resources to be employed in the proposed
project would otherwise have been divided into the following propor-
tions:

Percent
Consumers' goods production by consumer sector ----------------------- 20
Consumers' goods production by corporate sector …---------------------- 70
Producers' goods production by corporate sector …_____________________ 10

Since the conventional calculation applies the 5 percent bond dis-
count rate to all consumers' goods, its weighted average calculation
of the social discount rate would be

[(20+70)/100] X 5% +[10/100] X10%O%-5.5 %.
But, as has been shown, even consumers' goods produced by the cor-
porate sector must yield a 10-percent return on investment, and hence
the correct weighted opportunity cost rate must be (as before)

[20/100] X5%±+[( 70-+10)/100] XlO%=9%,
a very substantial difference.7 It may be noted, incidentally, that the
orders of magnitude of the figures are not totally unrealistic.

A final conclusion to be derived from the analysis is the implication
that the appropriate discount rate may vary from one proposed Gov-
ermnent project to another.* If they derive their resources from differ-
ent sectors or vary in the proportions in which they draw upon the
different sectors, then their opportunity costs may vary. Consequent-
ly, it may sometimes be possible to reduce the opportunity cost rate
for the project by careful planning of the means by which its resources
are obtained. In particular, as has already been noted, a project de-
signed to draw heavily on resources which would otherwise be unem-
ployed will for this reason incur an opportunity cost that is particu-
larly low.

7The recommended procedure does of course conflict with the approach that has been
taken in a number of highly reputable studies. It is therefore important to be very clear
about the case for taking the opportunity cost of consumers' goods produced by a cor-
poration to be dependent on the corporate income tax. The argument can be put very
simply: assume that without a corporation tax all consumers' goods are associated with
an r percent opportunity cost rate. Then the Imposition of such a tax will lead the
corporate sector to reduce its outputs and hence to raise the marginal utility of these
goods to their consumers. Therefore a reduction of c units of corporate output of con-
sumers' goods after the tax has gone into effect will incur a greater loss of consumer
utility than the same c units of decrease in output would have caused before the tax.
Hence if the opportunity cost was r when there was no tax it must exceed r percent
after the tax has taken effect.

The argument clearly runs Into all sorts of complications in practice in a world, of
risk and imperfect competition. But if the corporations were perfect competitors in a
riskless economy it would apply precisely. Then the imposition of a tax would lead a
sufficient number of firms to leave the production of any consumers' good to raise the
pretax rate of return to 2r where r is the pure rate of Interest. The marginal cost of
a unit of output (excluding marginal return to capital) would, in equilibrium, equal price
minus 2rAZk where Ak is the incremental capital needed to produce the output, and hence
the opportunity cost per unit of capital moved out of this productive activity must then
be 2r.

Note that this argument is independent of the incidence of the tax, i.e., it must hold
whether or not price has gone up by the amount of the tax, or has even gone up at all.

*Further discussion of this issue is found in the paper by Hirshleifer & Shapiro
in this volume.
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6. THE ROLE OF RISK*

Risk will also typically vary from industry to industry and from
firm to firm. This produces further differences in reported rates of
return. A risky industry may be expected to offer comparatively high
profit prospects in order to be attractive to investors. That is why re-
turns on stocks are typically higher than bond yields and why the
rate of interest on a corporate bond is normally higher than that on a
comparable Government security.

The nature of the issue this poses for the calculation for a social dis-
count rate as well as its resolution can be brought out clearly with an-
other simple example. Suppose two firms which are in all other as-
pects alike produce respective rates of return before taxes of 10 and
12 percent. The 2-percent excess in the return of the riskier firm is, in
effect, an insurance premium to compensate investors for the greater
gamble involved in offering funds to the less safe of the two companies.
The question then is whether resources withdrawn from the second
firm incur an opportunity cost of 12 percent, or whether the true
(riskless) opportunity cost is merely 10 percent as it is for the other
firm.

One may argue that in fact the two companies yield the same real
rate of return to their investors. Since the latter's 2 percent higher
return merely covers investors' risk, as already noted, the real loss to
investors of withdrawal of a unit of resources will therefore be equal.

However, a number of noted economists (see, e.g., Arrow [1],
Hirshleifer [6] and Samuelson [14]) have argued with considerable
cogency that the risk for the investment in an individual project
taken by itself does not necessarily correspond to the risk it con-
tributes to society's investment as a whole.8 A bankrupt firm which
continues to operate in the hands of its receivers is a loss to its in-
vestors but not to society. More important, because in the economy a
very large number of projects are underway at any given time, the
insurance principle, that is, the statistical "law" of large numbers,
applies to them if their prospects for success are largely independent.
It is true that because a recession can produce serious consequences
for a large number of investment projects simultaneously, the pros-
pects for their success are not completely unrelated. But if, as an
approximation, we ignore this complication it can be shown that the
larger the number of projects involved the smaller the risk contrib-
uted to total social return by any one of them. Taken as a whole, from
the viewpoint of society, they become virtually riskless.

This is essentially the principle on which a life insurance company
operates. It cannot tell when any one of its policyholders will expire
and, taken by itself, the risk of insuring him is enormous. But when
it insures a large body of policyholders the operation becomes virtu-
ally riskless. That is, barring calamities such as epidemics or wars,

IIt should be noted, incidentally, that risk affects governmental as well as private
investment projects. For example, many abandoned canals were no doubt built in the
anticipation that their use would continue much longer than it did. And just as bank-
ruptcy may prevent the completion of a private investment project, a change in adminis-
tration after an election may result in the abandonment of some unfinished public
undertaking.

*Further discussion of this issue is found in the paper by Hirshleifer & Shapiro
in this volume.
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the insurance company can forecast with virtual certainty how many
of its policyholders will die in any given year, and the residual risk
approaches zero as the number of policyholders increases.

Viewed in this way, we must conclude that while the risk involved
in any individual investment project is apt to be substantial for the
supplier of capital, it may be negligible from the point of view of
society as a whole.9

Only one more step is needed to see what these considerations imply
for the role of risk in the evaluation of the social discount rate. Going
back to our illustration, consider once again the 12-percent rate of
return of our riskier firm. The 2-percent differential between this
return and that of the safer company represents, as we saw no net
gain to the investor who is merely compensated thereby for his risk
relative to investment in the other company. But since to society either
firm's investment program is virtually riskless, it follows that the
social rates of return of the two are not equal. One produces a risk-
less 12 percent while the other yields a riskless 10 percent. This means
that the corresponding social discount rate of resources drawn from
these two firms would be a weighted average of these two rates, in
accord with rule (c) of the preceding section.

Specifically, it means that in the social discount rate calculation
there should be no deductions for a risk component in the rates of re-
turn observed in practice. When a corporation produces a before-tax
yield of 16 percent, 6 percent of which might be judged as a risk
premium, from the point of view of the social discount rate the cor-
responding opportunity cost rate is 16 and not 10 percent. For here
risk plays the same role as taxation in its effects on the social rate of
return. Private risk forces the firm to invest only in opportunities
which offer a yield of 16 percent. The social opportunity cost is there-
fore correspondingly high.

*We conclude that the correct discount rate is a weighted average,
over all tax and risk circumstances, of the rates of return that would
otherwise be earned by the resources to be used in a Government
project. As already stated, rule (c) then holds, at least approximately,
for variations in rates of return resulting from differences in risk
as well as from disparities in tax rates.

7. EXTERNALT1ES

There is one other element important for the social discount rate
calculation, though we may treat it rather briefly. It is a matter that
has been given considerable emphasis in the economic literature, and
justly so. This is the issue of externalities-the differences between

social and private costs and benefits of an investment program, of
which risk compensation is a special case, as we have just seen.

The point is easily made with the aid of the most standard of illus-
trations of an externality. The firm whose output pollutes the atmos-
phere obviously provides a net social return significantly lower than

9 I have made this point elsewhere in a slightly more formal manner (see [2], p. 794-5).
Note that on this point my position differs somewhat from that of the Joint Economic
Committee ([71, pp. 13-14) which calls for a special allowance In the discount rate
applied to a particular public project for the risk to which that project Is subject. On
the argument in the text, the incremental risk contributed by any one such project may
plausibly be considered negligible, and hence requires little or no discount rate adjustment.

*Further discussion of this issue is found in the papers by Davis & Kamien,
and Kneese & d'arge in this volume.
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the figure given by the yield on its capital. Similarly, the company that
produces external benefits; perhaps training of the underprivileged,
yields a social product greater than is indicated by its financial re-
turns. In calculating the social discount rate, corresponding adjust-
ments naturally have to be made in the discount figure. The polluting
firm's rate of return figure has to be adjusted downward in order
to base the calculation on its true social yield, and a corresponding
upward adjustment is required to obtain the true social opportunity
cost of the company whose operations provide training to the un-
skilled.

This principle is one that would no doubt be accepted by virtually
all economists. Yet one must not overlook some reservations relating
to its implementation. First, one must recognize difficulties that beset
the evaluation of externalities. The cases where investigators have
succeeded in providing some quantification of external costs and ben-
efits are extremely rare. Many types of externality (that is, the impair-
ment of health that is caused by pollutants) simply are not readily
translated into financial terms; for example, into a numerical evalua-
tion of their consequences for the social rate of return. Even where
such a translation is possible, the effects are typically so widely dif-
fused among the population that an estimate of their aggregate value
becomes very difficult. These remarks are of course not meant to ques-
tion the validity of the principle under discussion-the need to adjust
the discount rate for the socalW costs and benefits of the resources
concerned. It does however suggest that anything but the roughest
Sort of implementation of this principle will not be very easy.

A second comment on the externalities issue is the fact, not often
alluded to in the literature, that governmental projects can also pro-
duce externalities. Army trucks pollute the air as effectively as private
vehicles, and government work also can, as a byproduct, teach skills
to ghetto residents. This means that in judging the desirability of a
proposed Government project adjustments for externalities must be
made on both sides of the ledger-the estimated yields of both the
private and the governmental projects competing for resources must
be revised in order to arrive at net social contribution.

8. SUBSIDY FOR THE FUTURE

There is one argument in the literature which has been used to
maintain that the weighted average rate of return such as that pro-
posed in rule (c) yields too high a social discount rate. This view main-
tains that private citizens tend systematically not to invest enough
from the viewpoint of the Nation's future. It concludes that the dis-
count rate should be kept very low in order to induce an increase in in-
vestment today, as a contribution to the Nation's welfare tomorrow. 1 0

A low discount rate will clearly lead to approval of a large number
of governmental investment projects, and the greater the number of

10 This view is clearly associated with the work of Pigou. See [12], part I, chapter II.
Among others, Marglin also seemed to take such a stand in an earlier paper [10], In a
mnre recent discussion [11] his position Is hedged considerably more. He argues "that
individuals may not have unique preference maps, that Instead preferences may depend
on the role they play. . . . The preferences with respect to present and future which
Individuals hold in their political life as citizens may differ from the preferences they
hold in their economic roles as consumers and producers." (Pp. 15-16). However, he
does not Indicate whether he believes the difference between the two follows any consistent
pattern, one way or the other.
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investment projects undertaken, the greater is the contribution to the
Nation's prosperity.

Such a position is, however, questionable in several respects. First of
all, there is no basis for the presumption that a transfer of resources
from the private to the public sector will necessarily produce a net in-
crease in the amount of investment undertaken by the economy. The in-
crease in the amount of governmental capital construction is very like-
ly to be offset, at least in part, by a decline in private investments in
plant and equipment.

Surely, if society's investment for the future is considered to be in
adequate the appropriate remedy is to institute simultaneous induce-
ments to both private and public capital formation."' As we have seen,
an arbitrarily low discount rate on public projects is certainly not the
instrument for that purpose. Such artificially low discount rate on
public projects introduce serious inefficiencies into the investment proc-
ess by causing the withdrawal of resources from areas of use in which
their yield is high and leading to their transfer to areas in which their
return is low. This is a most peculiar way to encourage more effective
investment in the future.

In any event, those who maintain that there is inadequate provision
for the future draw incorrect general inferences from irrelevant par-
ticular cases. It is difficult to quarrel with the conservationist's view
that the destruction of irreplaceable natural resources imposes a heavy
cost on our posterity. The destruction of a portion of a canyon, the
extinction of a species of wildlife, the erosion of soil all are matters
of serious concern because once done they cannot be undone, and this
is precisely the legitimate ground on which conservationists urge in-
creased care in avoiding depletion of our resources.12

But it is not legitimate to jump from the valid point that one gen-
eration has no right to use up wastefully the resources that cannot be
replaced by its successsors, to the questionable conclusion that each
generation is constrained to engage in overall efforts to support its
posterity beyond the level that is indicated by the free market. For
that is precisely what is involved in a program of low discount rates
or any other program of special inducements to investment.

The basic issue is whether it is desirable to subsidize in this way the
commitment to the future of resources which could otherwise serve
society today. Considerable real investment is already provided by
the private sector and by the program of government projects which
can pass the standard cost-benefit test utilizing the discount rate that

31This viewpoint is also taken by the Joint Economic Committee report ([7], p. 11).
There are of course important cases where it is considered socially desirable to stimulate
governmental output of goods and services which cannot be provided effectively by the
private sector. Education, elimination of pollution and national defense are all services
whose supply, it is generally felt, should not be left exclusively in the hands of the private
sector. In such cases Government subsidy, and in some cases complete Governmental financ-
ing, is entirely appropriate because of the external benefits contributed by these activities.
But this only requires us to take explicit account of such externalities in our cost-benefit
calculations. It does not justify a particularly low discount sate on the Government
project which would distort the allocation of resources between short- and long-term
investments. If we need more expenditure on education now-better books and better
teachers-a reduction in the discount rate would not provide them. It would only stimu-
late the construction of durable school buildings, the long-term investment portion of
educational-expenditure.

12 Paradoxically, in practice a low discount rate will probably increase the destruction
of such resources. In the past low discount rates have been used to provide a cost-benefit
justification for precisely those engineering projects which have constituted, at least
according to conservationists, the most serious threats to national parklands, recreation
areas and other such resources.
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has already been described. Is there any justification for a program
of subsidies designed to produce an even greater overall commitment
of resources to the future?

A little thought shows that the grounds for such a program are ten-
uous at best. Our economy is characterized by a long run rate of growth
of GNP of the order of 3 to 4 percent per year, compounded, and in
recent years the growth rate has been even greater. Per capita income
has risen persistently throughout our history and there is every reason
to expect the rise to continue. We are therefore wealthier than our
predecessors and it can quite safely be predicted that our successors
will be richer than we. In effect, then, the subsidization of a program
of added investment amounts to an inducement for the transfer of
additional resources from the poor to the rich. It would take inputs
whose product would be available for consumption today and make
them available tomorrow when the supply of consumer goods is likely
to be so much more abundant than it is at present.'3

It should be made clear that the preceding discussion is not meant
to imply that there is no need for increased activity by the public
sector. The crisis of our cities, the problems of the impoverished and
the underprivileged minorities and a variety of other critical issues
may well require for their resolution governmental activity on an
increased scale. But these all call for investments whose yield is
obtainable quickly, not long-term investments, the bulk of whose bene-
fits will become available in the more distant future. Advocacy of a
very low discount rate in these circumstances is tantamount to the
view that these immediate problems are not very pressing, and that
society's resources are better transferred to the service of the future
generations who in any case will surely be wealthier than we.

9. THE PROBLEM3 OF THE SECOND BEST

One technical problem besets the analysis of the social discount rate
presented in this paper. This is the well-known problem of the sec-
ond best. We have seen how taxes, risk, and externalities produce
discrepancies in the rates of return earned by various parts of the
private sector. This means that capital simply is not allocated opti-
mally within that sector. Society could obviously benefit by a transfer
of capital from areas in which its social rate of return is relatively
low to other parts of the economy offering a higher social return.

It is, then, not necessarily true that the rules of optimal investment
procedure for the public sector are applicable, unless they are simul-
taneously put into operation in the private portion of the economy as
well. For it has long been shown (see [9]) that if an optimality rule is
enforced in one sector of the economy alone it can actually make matters
worse.

In the present case, however, it does not seem plausible that this
problem will be very serious. By the nature of the opportunity cost
test, it calls for a tr~ansfer of resources only from a use in whiCh its
yield is relatively low to one where its return is comparatively high.
This implies that the social welfare can be expected to increase in the

7sThis argument is based on Tullock [15]. For a similar position, see also the Joint
Economic Committee report [7], p. 11.
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process, assuming of course that there has been adequate adjustment
for differences between private and social returns, so that the yield and
opportunity cost figures take into account the more indirect contribu-
tions of the resources in question.

10. CONCLUDING COMMENT

There always remains a formidable task of implementation even
after the basic principles in an area have been enunciated. But a
rational decision process does require examination of those principles.
It is primarily to this task that this paper has addressed itself. It has
proposed what is, in appearance, a relatively simple formula for the
evaluation of the social discount rate, the weighted average of the
rates of return in the various productive sectors from which resources
would be withdrawn for the government project under consideration.

But the simplicity of this expression is deceptive. It is not easy to
determine in practice from what productive sector a given project will
be drawn, or even from where governmental investment as a whole
obtains its resources. What one seeks in trying to obtain this informa-
tion is the catalog of the decrements in the outputs of the various
portions of the private sector which would result from a governmental
investment program. When the matter is put in this way, its difficulties
should be obvious.

Nor is it easy to judge the rate of return figures for the various
sectors of the economy. A corporation offers different nominal rates
of return on its various types of debt and equity and, as the recent
literature on corporation finance has brought out so forcefully, it is
not easy to arrive on the basis of these figures at a single number repre-
senting the rate of return on the company's capital. Perhaps a reason-
able rule of thumb is the traditional weighted average of the rates of
return on a firm's stocks, its bonds, and its other securities, where each
of these sources of funds is weighted by the proportion of the com-
pany's total finances which it contributes.

In sum, the calculation of the social rate of discount is not something
that can be left simply to traditional practices and conventions. The
underlying principles should enable us, by a reasonable process of
approximation to arrive at operational procedures that represent
a significant improvement over current procedures. I have sought to
emphasize the complications in order to avoid the impression that all
the issues have been settled and can readily be reduced to routine.
But I believe firmly that with the help of the principles and the data
now available one should be able to arrive at reasonable approxima-
tions to the social rate of discount. Certainly it should be possible to
derive figures considerably more defensible than the conventional cal-
culations that are all too often utilized to justify projects not all of
which are clear in their economic merit.
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THE TREATMENT OF RISK AND UNCERTAINTY*
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While the existence of uncertainties provide the rationale for the trans-
fer of some private sector activity to the public sector, there is very
little understanding of how the Government should adjust to the exist-
ence of risk and uncertainty when evaluating alternative public under-
takings. Indeed, existing practice in the Federal Government has been
extremely disparate, reflecting both the conceptual difficulties in dealing
appropriately with uncertainty and the state of economic thought on
this matter.

Professors Hirshleifer and Shapiro attempt to integrate the substan-
tial progress made in economic theory in recent years "with traditional
viewpoints, so as to provide a framework for the evaluation of on-
going practices with respect to risk and uncertainty." Following a
review of the basic propositions on which the economic analysis of public
investments rests, they discuss the different meanings of the terms "risk"
and "uncertainty" and the implication of the different varieties of each
for public investment analysis. They find the literature of economics
which deals with the problem of risk and uncertainty to contain "a good
deal of confusion." For example, while some observers see risk to be a
social cost, others have argued that "risk premiums observed in the
market are not socially relevant." In part, the controversy concern-
ing the size of the appropriate public discount rate has revolved about
these different views of the social relevance of risk and uncertainty.
In the final section of their paper, Professors Hirshleifer and Shapiro
discuss some recent theoretical developments and present a "model of
time-state preference" as a framework for appropriate public sector
response to the existence of risk and uncertainty. This model leads
them to the conclusion that the application of a riskless rate of interest
in discounting is inappropriate and would result in the adoption of in-
efficient projects. Rather, the observed "risky rate" implicit in the evalu-
ation of comparable private projects provides an appropriate guide to
governmental evaluation practice.

I. THE PROBLEM

We live in a world all too obviously dominated by risk and uncer-
tainty.** Facing the issue of risk and uncertainty, in the analysis of
public investment decisions, is therefore no mere theoretical flourish.
Rather, it is very close to the heart of the matter. Unfortunately, the
conceptual difficulty of the problem is very great, and the "state of the
art" in economics does not yet provide for its full solution. In conse-
quence, benefit-cost investigations typically employ the artificial model
of a world of certainty-with perhaps some intuitive or rough-and-
ready ad hoc adjustments. Thus, costs may contain an item for "con-
tingencies," benefits may be said to have been evaluated "conserva-

* Research and clerical assistance furnished by the Water Resources Center,
University of California, is hereby acknowledged.

**Further discussion of this issue is found in the paper by Zeckhauser in this
volume.
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tively," or a time-discount rate higher than the "pure" (riskless) rate
of interest may be employed. These procedures are not necessarily in-
correct, and may in fact be quite unavoidable, but the entire enterprise
shows the need of a firmer theoretical foundation.

In the past decade, theoretical economists have made very substan-
tial progress in dealing with risk and uncertainty. This progress has
not yet been fully absorbed by the economists who specialize in the
applied area of cost-benefit analysis, and of course even less so by prac-
titioners and administrators in the field. The present paper represents
an attempt to integrate recent theoretical development with tradi-
tional viewpoints, so as to provide a framework for the evaluation of
ongoing practices with respect to risk and uncertainty.

Any analysis must be conducted within certain "ground rules."
These are a set of propositions, which might themselves be debatable
or even more or less clearly in violation of "the facts," but which are
taken as useful and acceptable simplifications for the sake of the argy-
ment. Among such ground rules for this discussion are:

(1) The pyinciple of cost-benefit analysis. This principle asserts
that policy ought to be determined by a systematic comparison of costs
and benefits-rather than, for example, by inspired intuition or by the
interplay of political pressure groups.

(2) The efficiency criterion. This criterion asserts that costs and
benefits are to be calculated in terms of the overall achievement of in-
dividual desires, as expressed in the valuation of goods and services
(commodities) produced or foregone. Maximizing the difference be-
tween the values of benefits and ccsts represents a goal akin to maxi-
mizing real national income, except that the value placed by individ-
uals upon voluntarily chosen leisure is counted along with the values
of material consumption and investment. The distribution of the net
benefits is not taken into account, presumably because a larger total
income could in principle be redistributed so that everyone benefits in
comparison with whatever could be attained with a smaller aggregate
income. The serious questions and objections that can be raised con-
cerning the efficiency criterion have been discussed to some extent in
other papers and will not be considered here.

(3) Reduction to dollar va7ues. Actual projects may involve the
production or sacrifice of a great variety of different commodities:
familiar goods like wheat and electric power, as well as less obvious
ones such as leisure and collective goods (e.g., national defense), and
"intangibles" like better neighborhoods. For this paper, the problems
involved in the treatment of multiple commodities-as well as the dif-
ficult questions connected with the evaluation of "externalities" and
the consequences of market imperfections-are presumed to have been
solvtd. (Again, these topics have been very fully discussed in a number
of the other papers.) In consequence, we will need only to deal with
risk and uncertainty as related to the dollar totals of costs and bene-
fits associated with investment alternatives.

We can now consider the meaning of the terms "risk" and "uncer-
tainty." While the words have rather different connotations ("risk"
suggests the potential variability of the objective configuration of
events, while "uncertainty" underlines our subjective lack of knowl-
edge as to which configuration will obtain), no formal distinction
between them will be made here. Both terms will be used to express a
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situation in which, whether for objective or subjective reasons, analysis
requires us to take into account the possibility of a number of alter-
native outcomes or consequences of actions. There is one tradition in the
literature that attempts to formulate a distinction between risk and
uncertainty on the basis of ability to express the possible variability
of outcomes in terms of a probability distribution (Knight [18: 225-
231]). According to this tradition, when we do not know the specific
outcome but do know the probability distribution, we have "risk";
when we do not even know the probability distribution, we have "un-
certainty." This distinction has proved to be sterile. And indeed, we
cannot in practice act rationally without summarizing our informa-
tion (or its converse, our uncertainty) in the form of a probability
distribution (Savage [28]).

There are two different senses of the word "risk" that are often
confused. In the first sense, risk is the danger that reality might
somehow fall short of overoptimistic beliefs or promises. Thus, an
investment adviser might say: "There is a high risk that this rail-
road bond, though promising a 10-percent coupon, may be defaulted.'
On the other hand, there is a more neutral use of the word in the
technical literature. In this latter sense risk refers to the fact of vari-
ability of outcome, whether favorable or unfavorable. Thus, the same
adviser might say: "Common stocks are riskier than Government
bonds," by which he means that the investor holding the former
might either do much better or much worse than an investor holding
the latter.

The distinction may be clarified by introducing the concept of
expected value (or nathematical expectation). Given a probability
distribution of numerical (dollar) outcomes, the expected value is the
probability-weighted average. Thus, the expected value in the toss of
a single die is 3.5-the average of the equally probable outcomes 1, 2,
3, 4, 5, 6. The 10-percent coupon yield was an optimistic if-all-goes-
well estimate of the actual yield from holding the railroad bond
mentioned above; allowing for the probability of default, the mathe-
matical expectation of yield might be only 5 percent. Use of the mathe-
matical expectation is an adjustment allowing for the risk of un-
favorable outcomes. It can be regarded as a correction for optimistic
bias, and must not be confused with adjustments that might be made
to allow for attitudes toward risk in the sense of variability.

In dealing with variability risk, we are no longer in a position.
to make allowances or corrections merely in terms of mathematics.
For, an element of taste enters in: the investor's degree of risk-aversion
(if he dislikes risk) or risk-preference (if he likes risk). In the case
of the railroad bond with 10 percent nominal but 5 percent expecta-
tion of yield, consider the alternative of a Treasury bond yielding 5
percent with certainty. An individual characterized by risk-aversion,
would prefer the latter, an individual with risk-preference would pre-
fer the former. Whereas taking the expected value represents a cor-
rection or allowance for bias, allowance for risk-aversion (or risk-
preference) leads to the concept of the certainty-equtivalent value of
an uncertain outcome. Thus, for an individual characterized by risk-
aversion, the railroad bond above might have a certainty-equivalent
yield of only 4 percent-that is, be indifferent to a Treasury bond
yielding 4 percent, even though the railroad bond has a mathematical;
expectation of yield equal to 5 percent.

27-877-69-vol. 1 34



508

One important issue, where the two concepts of risk have caused
some confusion, concerns the abilitv of Government to "pool" a large
number of independent investmienlts and therefore (it has been al-
leged) to "ignore risk." The underlying idea here rests upon the statis-
tical law of large numbers. This law states that, if there are a large
number of independent experiments, the average outcome obtained
will be very close to the mathematical expectation of outcome. It will
be immediately clear that the thrust of the argument is that Govern-
ment may sometimes be in a position to "ignore risk" in the sense of
variability-the mathematical expectation of return on Government
investments may become almost a certainty overall. But if the risk in
question is due to the fact that returns from Government projects are
typically stated in an overoptimistic way, the fact that Government
engages in many such projects will in no way tend to counteract or
eliminate this bias.

II. THE RISKLESS CASE*

Consideration of the principles of investment decision in the world
of risk and uncertainty is best preceded by a review of the principles
that would be applicable in an artificial but simpler world of certainty.
For, some of the errors and confusions that bedevil analysis of the more
complex case can be dispelled by a thorough understanding of the
simpler certainty model.

In this certainty model we of course need not take any account of
risk-preferences. But as we are dealing with intertemporal choices (in-
vestment decisions), the time-preferences of the members of the com-
munity are relevant. Indeed, given the assumed reduction to dollar
values, we are in effect dealing with a one-commodity model in which
the only distinguishable objects of choice are consumption claims now
and in the future. Coordinate with the taste information summarized
under the heading of time-preference is the technological information
that can be summarized under the heading of time-productivity. Time-
preference refers to the willingness of consumptive decisionmakers
(individuals and households) to exchange units of current consump-
tion for units of future consumption; time-productivity refers to the
ability of productive decisionmakers (firms and governments) to phys-
ically convert potential consumption of the present date into potential
future consumption. It is conventional to measure both time-prefer-
ence and time-productivity in terms of the percentage premium in the
exchange of future claims for current ones. Thus, if an individual is
just willing to give up $1 of current consumption for $1.10 of con-
sumption 1 year from now, his marginal 1-year rate of time-preference
is said to be 10 percent. And if a producer can convert (invest) $1 of
current consumption so as to return $1.20 1 year from now, his mar-
ginal rate of time-productivity is said to be 20 percent. Finally, if in
the market $1 of titles to current consumption exchanges against $1.05
of titles to consumption 1 year off, we say that the market rate of in-
terest is 5 percent.

Standard economic theory leads to a number of conclusions that
will be relevant to our present discussion. These are summarized brief-
ly below. The wording runs in terms of comparisons between present

*Further discussion of this issue is found in the paper by Baumol in this
volume.
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consumption claims and future claims dated 1 year from now. The
generalization to a multiplicity of future dates, while not without
its complications, does not introduce any really novel problems.

1. The principle of rational intertemporal consumptive decision.
Each consumptive decisionmaker will distribute his wealth between
current and future consumption in such a way that his marginal rate of
time-preference is just equal to the market rate of interest. For if there
were any disparity between the consumptive premium and the market
premium, it would pay him to modify his consumption plans by lend-
ing or borrowing on the market.

2. The principle of rational intertemporal productive decision. Each
productive decisionmaker will continue to invest until his marginal
rate of time-productivity is just equal to the market rate of interest.
For, if there were any disparity it would pay him to adjust his produc-
tion plans by increasing or decreasing the scale of investment.

3. The principle of market equilibrium. The interaction of rational
consumptive and productive decisionmakers leads to a market equilib-
rium characterized by an interest rate that simultaneously measures
(is equal to) the marginal rates of time-preference and the marginal
rates of time-productivity everywhere in the economy. For, if the lat-
ter conditions failed for even one decisionmaker, he would be trying
to engage in additional transactions-the economy would not be at
equilibrium.

The principles above represent "positive" conclusions from the
standard behavioristic postulates of economic theory. That is, given
such assumptions as rational individuals, perfect markets, etc., the
statements above can be inferred as scientific predictions to be tested
against observation. The fourth principle below, however, is a "nor-
mative" conclusion or policy recommendation-based on value judg-
ments in addition to purely scientific elements.

4. The present-value rule for government investment decision. The
government ought to adopt that set of investment projects which
maximizes the net balance of the values of aggregate present sacrifice
and aggregate future return, where the future return is "discounted"
at the market rate of interest

To explain this principle, it will be convenient to introduce some
formal symbolism. We will denote current investment of an economic
unit by io, and the return on investment 1 year from now by q1 (thus,
the subscript represents time from the present). The present value of
the entire set of productive investments undertaken by the unit in
question is defined as Vo in:

(1) Vo=-io+j-1-

Here r1 is the market rate of interest effective for exchanges between
present and future funds (borrowing and lending) .a A particular proj ect

, The generalization to multiple future time-periods leads to an equation of
the form:

VO= -io+ q q2+ + qTHeer1 ,+r a(i+r2) (1-+ry) interes(+rT) . . . (i+r2) (1h+riz)

Here ri, r2 . ,r Tare successive l-year int erest rates up to the economic horizon T.
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will involve some increment Aio of investment and Aq1 of future
return, so the present value of the project is defined as:

(2) AVo=-Aio+ 0 1±

Consequently, the present-value (PV) rule can be expressed in two
essentially equivalent forms: (a) Maximize overall present value Vo,
or (b) Adopt any and all projects whose present values AVo are
positive.1

The justification for the PV rule runs in terms of the positive con-
clusions listed above, together with the value-judgment as to the
efficiency criterion listed among the "ground rules" in section I. For,,
if the goal is to be maximization of the net balance of costs (invest-
ment) and benefits (returns from investment), and if the relative
values placed by consumers upon the commodities current and future
consumption are to be accepted (in the form of the ruling market
rate of interest used as a discounting factor), then the government
should also in its sphere attempt to maximize the value of its net
output in the interests of its ultimate clients-the consumers.2

The present-value rule could be challenged either by the rejection of
the efficiency criterion as a value judgment, or by the rejection of one
or more of the positive principles listed above. Thus, consumer irra-
tionality would cast great doubt upon the significance of the market
rate of interest as representative of marginal time-preferences, while
producer irrationality would have the same effect with regard to
marginal time-productivities. And market disequilibrium would mean,
in effect, that there is no single rate of interest serving the function of
representing these magnitudes. But we will be holding to the efficiency
criterion as a ground rule; 3 as for the positive principles of individual
behavior, we need not discuss their "realism" in the artificial certainty
model since the issue will arise even more forcefully in the context of
risk and uncertainty.

One noteworthy aspect of the present-value principle is its objective
nature. No subjective considerations of the productive decisionmakers'
personal time-preferences enter into their decisions-but only the inte-
grated weight of all individuals' preferences as they interact in de-
termining the market rate of interest. It is this feature that facilitates

iThe two formulations are strictly equivalent only when projects are Independent, in
the sense that adoption of any one does not affect the investment required or the returns
yielded by any others. There are many possible patterns of interdependence: projects may
be mutually exclusive, or one may be prerequisite to another, etc. For Interdependent proj-
ects, the version (a) of the present-value principle remains valid and thus is the more
fundamental conception.

2Here again the statement Is true in simplest form only if an Independence condition
holds, in this case independence between the productive costs and returns on government
and private projects. Should this condition fail, it might pay the government to adopt
pro ects of negative present value in themselves, but having favorable "spillover effects" on
projects of private firms (or, conceivably, of other levels of government). In principle, such
spillover effects are already allowed for in the established procedures of government cost-
benefit calculations.

"Among economists, the most prominent deviating school of thought accepts efficiency
as a goal but rejects the valuation of temporal consumption that runs in terms of the
supposedly biased preferences of the present generation-the only one in a position to cast
"dollar votes." For varying points of view on this issue of "soial time-preference," see:
Pigou [25], Marglin [201, Feldstein [10], Hirshleifer [15]. For the purposes of this paper.
we need only assume that government takes appropriate measures (by a system of taxes
on present consumption and subsidies on Investment for future consumption) to correct
the market expression of these biased preferences. If this were done, the remainder of the
analysis now running in terms of the "corrected" time-preferences would remain valid.
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the voluntary organization of many individuals for combined produc-
ion through instrumentalities like the corporation.

Since the present-value principle would also be naturally used by
private firms in maximizing wealth of their owners, a question arises
that may be put in the following form: If private firms and govern-
ment agencies are both to be using exactly the same decision rule, does

this model leave any real role for government as a distinct type of
social agency? The point of the question is that, since there surely is
a real role for government, there must be something wrong with the
present-value principle. This inference would be incorrect. Private
firms and government agencies can be both using the PV rule, but may
be valuing benefits and costs differently. In particular, private firms
would be expected to take into account only benefits and costs express-
ing themselves in market valuations. But government is in a position
to separate the provision of the commodity or service from the attend-
ant financial receipts and outlays. Consequently, it is able to take into
account, on either the cost or benefit side, the values placed by con-
sumers upon nonappropriable goods (e.g., national defense), positive
or negative spillovers (as in water-resource management), etc. Of
course, our postulated reduction to dollar values combines goods of all
kinds in one analytical category, but this was solely for expository
convenience. The real differences in appropriability or marketability
of goods suffice to provide a role for government as a distinct produc-
:tive agency.4

III. REVIEW OF THE LITERATURE

In the enormous literature on cost-benefit analysis for public invest-
ment decision, the problem of risk and uncertainty has received only
sparse coverage.5 Some authors raise the topic only to deny its rele-
vance; others propose more or less specific "adjustments," but without
substantial attempts at theoretical justification. (The recent develop-
ment of the concept of "State-preference" does, however, provide an
analytical basis for the treatment of risk-this topic will be reserved
for sec. V below.)

The problem of risk obtrudes itself upon the analyst or decision-
maker when he tries to determine "the" interest rate r1 -or more gen-
erally, the temporal sequence of interest rates r1, r2 , . . . rq-for
use in present-value formulas like those of section II above. For, in
the world of reality we observe not a single rate but a bewildering
variety of interest rates, even between a given pair of dates. Two main
hypotheses come to mind in connection with this diversity. The first
calls on market imperfections to explain why, for example, consumers
must pay more for personal loans than savers receive on time deposits
(e.g., Eckstein [7: 503]). The other school of thought maintains that

the divergences of observed yields conceal an underlying harmony
represented by the systematic and in principle predictable influence
of risk (see, for example, Sharpe [29]). In the nature of the case, this
issue can probably never be fully resolved; the hypotheses are pro-
grammatic statements rather than empirical generalizations. We shall

In some cases the goods produced may be perfectly marketable, but the underlying
desire Is to achieve a wealth redistribution by not maximizing the attainable commercial
returns. Here again, the key feature is the separation of financial compensation from
provision of the service.

6 See, for example, the recent review of cost-benefit analysis by Prest and Turvey [26].
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be concerned here mainly with those analysts who do regard the diver-
gences of realized interest rates as having at least something to do
with differential risk and uncertainty.

The major analytical controversy that has occupied the literature is
the following: Does the risk compensation sought by individuals-
in the form of a "risk-premium" over and above the riskless rate of
interest-represent a social as well as a private cost? There are also
subcontroversies concerning the policy implications of each of the
basic conclusions on the main issue. All these topics will be reviewed
here. It should be kept in mind, however, that the risk-premium rep-
resenting compensation for risk-aversion (reluctance to bear vari-
ability of outcome of investments) must always be distinguished from
compensation for risk in the sense of optimistic bias in the statement of
costs and benefits. Unfortunately, failure to make this distinction has
been responsible for a good deal of confusion in the literature.

DOES RISK-AVERSION EXIST?

Before turning to the main issue, there is a prior question that ought
to be settled. If individuals were on balance 'risk-lovers," they would
be willing to accept a discount to bear variability risk-rather than
insisting on a market premium. And in fact, there is a tradition in eco-
nomic thought which so maintains. Thus, Adam Smith declared:

The chance of gain is by every man more or less overvalued, and
the chances of loss is by most men undervalued, and by scarce any
man who is in tolerable health and spirits, valued more than it is
worth. ([30], book I, ch. 10.)

And of course, the phenomenon of gambling is further evidence along
this line. On the other hand, Alfred Marshall came to the opposite
conclusion ([22], book V, ch. 7 and book VI, ch. 8). And the institu-
tion of insurance is evidence in favor of his viewpoint.

There have been a number of attempts to explain the seeming conflict
here (see Friedman and Savage [11], Markowitz [21], Hirshleifer
[14]. All of these tend to support the conclusion that gambling is likely
to be a relatively minor perturbation, with the bulk of substantial in-
vestment behavior subject to the influence of risk-aversion. And indeed,
that risk-aversion predominates does not appear to be a matter of con-
troversy in practice. Risk-aversion is almost always taken for granted
not only in the cost-benefit literature for government investment deci-
sion, but in theoretical and applied works in the area of corporate
finance and security markets (see, for example, Modigliani and Miller
[24]).

RISK-AVERSION NOT A SOCIAL COST-THE POOLING ARGUMENT

The major support for the viewpoint that private risk aversion, ac-
cepted as a fact, is or ought to be socially irrevelant stems from the
pooling argument. As indicated above, this argument is based upon the
operation of the law of large numbers in making the mathematical
expectation of outcome alnost a certainty where there are many inde-
pendent experiments. The position is well expressed by Vickrey:

But insofar as riskiness is concerned, the reason risky invest-
ments carry an expected return greater than that of secure invest-
ments is that in the market, facilities for pooling of risks are
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imperfect, so that investment by private investors in risky invest-
ments given a limited portfolio and a certain indivisibility in the
market, is unavoidably associated with a considerable dispersion
of individual incomes. Given a certain risk aversion on the part of
individuals * * * maximization of expected utility leads natural-
ly to a bias against risky investments * * *. On the social level,
however, the risk associated with a given public venture is in-
evitably pooled and averaged over the entire population of the
country in some fashion, along with the risks of other projects,
and this pooling or averaging of risks for public projects is ac-
complished without any cost of extra financial transactions.
[32: 89]

And at the same meeting, Samuelson supported Vickrey's view:
One can look at much of government as primarily a device for

mutual reinsurance. General Motors can borrow at a lower rate
than American Motors because it is a pooler of more independent
risks. It would be absurd for G.M. to apply the same high risk-
interest discount factor to a particular venture that A.M. must
apply. The same holds for We, Inc., which is a better pooler of
risks than even G.M. [27:96].

The pooling argument will be vigorously evaluated in terms of the
model of State-preference in section V. A few remarks may be in order
here, however. Vickrey's contention shows awareness of the fact that
the argument does depend in some unspecified sense upon market im-
perfections. However, these authors do not seem to fully appreciate
that there is at least one other condition necessary for the validity
of the argument. The second condition is that the returns on the private
and Government investments being compared are not correlated with
social variability of outcome. If the higher risk premium on American
Motors is due largely to, for example, a higher correlation of outcome
with the general business cycle-one type of "social risk"-it would be
incorrect to say that private A.M. risks do not reflect social costs. And
similarly, if the returns on Government investments vary systemati-
cally in procyclical fashion, the existence of many Government projects
will not eliminate this source of variability. Kenneth Arrow [i] is
aware of both of these necessary conditions, but nevertheless defends
the pooling argument. He maintains that markets for reinsurance of
private risks do not exist and that the returns on new investments tend
to be uncorrelated with social risks. It would seem that both of these
contentions are rather extreme. Diamond has indicated recently that
Arrow underestimates the efficiency of security markets in effec-
tively pooling the private sector's risks [5]. And it would seem prefer-
able to explicitly account even if only approximately for the procycli-
cal or anticyclical impact of particular Government investments rather
than making an unwarranted assertion of neutrality on this score.

POLICY IMPLICATIONS OF SOCIALLY IRRELEVANT RISK

For the proponents of the argument that private risk aversion is a.
socially irrelevant cost of investment, the policy implications are
treated as straightforward. Arrow's statement is typical:

* * * the proper procedure is to compute the expected values
of benefits and costs, and discount them at the riskless rate * * *
[1: 28].
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As will be seen below, this also would seem to provide the rationale
for the existing procedures of many Government agencies.

The effect of this procedure is to encourage the expansion of public
investment in the place of the private investment deterred by socially
irrelevant risk. That this is the best method of coping with the prob-
lem has been challenged. For, granted the premises, it would clearly
be more efficient for the Government to induce, by subsidy if necessary,
adoption of the higher-expected-yield private investments not being
undertaken [14: 270]. Indeed, as will be shown below, it is hardly a
question of subsidy but rather a correction of the effect of a tax that
places an enormous burden upon private risky investment-the corpo-
rate income tax. Opposition to a policy of divergence between public
and private discount rates has also been expressed by Baumol*:

Thus, nothing said so far argues for or against a low rate of
discount. It states merely that society will not benefit if it increases
long term investment in a wasteful and inefficient manner, by forc-
ing the transfer of resources from employments with a high mar-
ginal yield to uses with a low marginal yield. For that is exactly
what can be expected to result from the usual sort of figure of say
5 percent for discount rates on public projects when the corporate
rate of return is perhaps three times that high. [3: 797].

Students of economics will recognize herein the familiar "second
best" problem of welfare theory. In this context the "first-best" solu-
tion is the expansion of the deficient risky private investment, by cor-
rection of the influence of a discriminatory tax-or by subsidy, if
necessary. If for some reason the "first-best" solution is unfeasible, we
may want to consider "second-best" policies. But the expansion of
risky governnent investments is a very inefficient "second-best," since
some of the funds so used are preempting more productive investments
in the private sector. Even if it were impossible to do anything to
favor risky private investment, which is evidently not the case, gov-
ernment discounting at higher than the riskless rate is indicated-to
strike a balance between the desired expansion of risky investment in
general but the undesired preempting of more productive private
investment.6

VIEWS TUAT RISK IS A SOCIAL COST

Those who argue that the risk premiums observed in the market
are not socially relevant have reference, of course, to premiums for
bearing variability risk. We have noted earlier, however, that part
of what is regarded as the market risk premium may be a correction
for the optimistic bias of the borrower. We refer here to the "premium"
of higher nominal yield that must be offered on securities considered
risky by investors. Those who advocate the riskless rate for government
investment are generally concerned, of course, that optimistic bias be

8 Essentially the same point arises in the "social time-preference" argument, whichmaintains that there is inadequate private provision for the future since only the currentgeneration casts "dollar votes" on the disposition of current resources. Attempts to over-come this supposed distortion by expansion of government investment alone lead once moreto the same sort of difficulty (Hirshleifer [l]). In general, it Is necessary to compromise
between the objectives sought.

*Further discussion of this issue is found in the paper by Baumol in this
volume.
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eliminated from the cost-benefit stream (see Samuelson [27: 96].
Where the issue is made explicit, economists seem unanimously to
agree that risk in the sense of optimistic bias of proposed govern-
ment investments is a social cost and must be allowed for. Some au-
thors would prefer, however, to make the adjustment through the dis-
count rate. Bain, Caves, and Alargolis declare:

The only general justification for introducing a "risk allow-
ance" of one sort or another into investment calcu ations would be
that some or all water agencies seem to have shown a propensity
to make unjustifiably optimistic estimates of future benefits of
projects; thus, reducing their estimates by such a means as increas-
ing the rate of discount by two or three percentage points would
compensate for their optimistic bias in estimating. [2: 272]

These authors argue against tampering with the cost and benefit
streams directly.

Turning to authors who seem to accept implicitly or explicitly that
aversion to variability risks is a social cost to be considered in Govern-
ment investment decision, the vast majority agree that adjustment
has to be via the discount rate. One important exception, however, is
Fred Hoffman, who as Assistant Director of the Bureau of the Budget
testified:

Wlhile I certainly do not wish to argue that Government pro-
grams are riskless-on the contrary they are often subject to con-
siderable risk-I believe that better decisions are likely to result
from considering the risks explicitly by adjusting the expected
costs and benefits than by attempting to relate the average risk of
peculiarly public programs to "similarly risky" investments in the
private sector [17: 27].

Most other authors, while possibly agreeing that such a procedure
might be desirable in principle, rule it out as impractical (Hirshleifer,
DeHaven, and Milliman [16: 144] or as lacking any foundation in
traditional approaches to uncertainty (Dorfman [6: 149]).

The mainstream of debate on the evaluation of risky Government
investment projects has turned upon the selection of the appropriate
rate of discount to allow for "optimism bias" and/or "variability risk."
Here the different views may be classified according to whether they
presume that divergences in observed interest rates fundamentally rep-
resent (a) the influence of market segmentation or other imperfections
or (b) the systematic and predictable influence of differing riskiness.
Any such classification cannot be entirely hard-and-fast. Some authors
may maintain an intermediate position, and others may not pose the
issue clearly one way or the other. Nevertheless, it is possible at least
to a first approximation to classify those whose views are primarily
based upon the "market imperfections" hypothesis on the one hand, or
the "harmony" hypothesis on the other.

For those thinking in the former terms, the inclination is to apply
some across-the-board discount rate for all Government projects. Thus,
Eckstein proposes a general risk premium of from one-half to 1 percent
[9: 86]. In another work, Krutilla and Eckstein [19] conduct an elab-
orate analysis to determine the social cost of Federal financing. Clearly
presuming market segmentation, they examine the differential impact
upon the various investing and consuming sectors of ways of securing
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Federal funds. This is done in order to provide weights for the aver-
aging of typical interest rates or yields in these various sectors. The
Government discount rate derived by this procedure incorporates some
unknown average degree of risk-premium-in both the optimistic-bias
and variability senses of the term. A somewhat analogous estimation
procedure has been adopted by Harberger, who however recognizes
the need for an explicit risk adjustment [12].

Those authors thinking primarily in terms of the harmonistic hypo
thesis are led to seek discount rates in the market that are somehow
related to or reflective of the same sort of risks as the Government
_projects considered. Thus Hirshleifer, DeHaven and Milliman:

* * * attempt to determine the real marginal opportunity rate
which the market insists upon in providing capital to private com-
panies whose investment decisions are most comparable to those
of public agencies in water supply, namely, corporations in the
public utility fields [16: 146].

And Professor Harberger testified:

A third and still better approach would be to try to identify
especially risky Government investments, investments of medium
risk, and investments of demonstrably low risk and to make sep-
arate risk adjustments for each of these three categories. If we
could simply identify investments in those three classes and have
a higher than average discount rate for those that bear the ear-
marks of being highly speculative and a lower than average dis-
count rate for those of types with assured histories of proven
payoffs, we would be doing a decent job, though obviously not the
best conceivable job [12: 73].

Bains, Caves, and Margolis seem to espouse a similar harmonistic
viewpoint:

Briefly, however, it would appear that, in order to secure the
optimal or best attainable suboptimal allocation of resources to
water development (given existing organization and perform-
ance in the private sector, including the organization of markets
for funds), the appropriate rate of discount should be roughly
equal to the marginal rate of return in marginal long-term in-
vestment in the private sector, and also equal to the marginal rate
of time preference of the taxpayers of agency constituents who
ultimately finance the bulk of investment in water projects. These
two rates tend generally to coincide and to be approximated by
the going net rate of interest on private savings invested in real
estate [2: 268].

Note that the first and third citations here select rather different pri-
vate investment classes as relevant and comparable in riskiness to
public investment in the water-supply field. Still another related view-
point is that of Stockfisch, who takes the estimated overall rate of
return in the private sector as the comparable rate for military invest-
ment decisions [34]. A very imlportant practical consideration here is
whether rates are to be computed gross or net of corporate income tax-
a point which will be taken up in section VI.

There are a number of other viewpoints worthy of notice, though
not conveniently classifiable in terms of the categories above. McKean
regards risk as an "intangible," and leaves its resolution to the sphere
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of judgment [2.3: 64]. Dorf man attempted to apply statistical decision
theory to the water-resource field, but came up with pessimistic con-
clusions as to the present applicability of these ideas [6: 144]. He did
suggest one modification of traditional risk-adjustment approaches:
to choose projects on the basis of minimizing probability of experienc-
ing a specified disaster outcome. Finally, Haveman has advocated an
interesting variant of discounting procedures ([13], appendix B).
He would add a premium to the riskiess rate when discounting benefits
but would use a rate lower than the pure rate in discounting costs. The
basic idea is that risk-aversion dictates writing dowin the present-value
estimate of future benefits but writing up the present-value estimate of
future costs. Moreover, in view of the greater uncertainty of benefits,
the former adjustment should be larger than the latter. However, this
discussion does not lead to a specification of how the discount rates are
to be determined. Doing so would require a theoretical model of risk.
The state-preference analysis of section V, which provides such a
model, indicates that it is not actually necessary to separate the two
rates-as will be seen below, it is possible in principle to determine a
single risky discount rate that will generate the correct present cer-
tainty-equivalent value of an investment project. However, as a prac-
tical matter Haveman's two-rate proposal would probably be a defens-
ible and workable improvement, in comparison with using a single
discount rate that purports to be related to the average riskiness of
the separate cost and benefit streams.

:SUM\MARY OF QUANTITATIVE RECOMMENDATIONS ON DISCOUNT RATES

The discount rates shown in table I represent estimates and propo-
sals by different authors for Government investment decisions. The
figures are not fully comparable, since they were made at varying dates
in a period of changing conditions in the financial markets. Also, in
some cases differing types of Government decisions were under consid-
eration, so that the "comparable" private rates would not be expected
to be the same.

Against all these should be kept in mind the recommendation of
some authors that the riskless rate be used. This is usually interpreted
as the government borrowing rate for the appropriate (usually long
term) period of investment. This rate has varied in recent years be-
tween 5 and 53/4 percent. However, it is clear that the figures here in-
clude an adjustment for inflationary expectations; the anticipated real
riskless rate has probably been rather steady in the neighborhood of
4 percent.7

TABLE 1.-DISCOUNT RATE RECOMMENDATIONS-RISKY RATES

Author Year Recommendation

Krutilla and Eckstein 1191 1958 5 to 6 percent.
Eckstein 191 -1958 34- to 1-percent risk premium.
Eckstein 181 -1968 8 percent.
Hirshleifer, DeHaven, and Milliman 1161 -1960 10 percent.
J. A. Stockfisch 1341----------------------------------------------- 1967 13.5 percent.
Bain, Caves, and Margolis 121 -1966 5 to 6 percent.
ttarberger 1121 -1968 10.68 percent.

7 Although the nominal rate on long-term Government bonds has ranged from 5 to 5%
percent in recent years, the rate of inflation in the economy has grown from 1 to about
M% percent. This implies that the rate of return on these bonds has fallen from 4 per-
cent to as low as 2 percent at the present -time. However, the erosion of realized real
returns by Inflation appears to be systematically underestimated by Investors. It seems
reasonable to infer, therefore, that the anticipated real rate of return that enters into
Investors' calculations has remained In the neighborhood of 4 percent.
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IV. PAST AND PRESENT GOVERNMEENT PRACTICE

The analytical controversy, over whether premiums paid in the mar-
ket to overcome individuals' risk-aversion represent a social as well as a
private cost of investment, finds its counterpart in the practices of Gov-
ernment agencies.8 The issue was epitomized in the testimony of the
Comptroller General:

One school of thought holds that the rate should be determined
by and be equal to the rate paid by the Treasury in borrowing
money. A second school of thought holds that the rate should be
determined by what is foregone; namely, the return that could
have been earned in the private sector of the economy when the
decision is made to commit resources to the public sector [31: 6].

The first position cited by the Comptroller General clearly corresponds
to the prescription of discounting by the riskless rate; the second to
discounting by a risky one.

It is very worthy of note that some Federal agencies do not discount
future benefits (and costs) at all, while others employ only a haphazard
method for doing so. A recent study by the Comptroller General (see
table 2 below) showed that only 10 of 23 agencies surveyed employed
the discounting technique in evaluating agency investment. Of the re-
maining 13, eight do have plans to employ discounting in the future.
Some agencies engage in a form of implicit discounting by imposing an
arbitrary cutoff date on future benefits. The Department of Labor, for
example, is said to use a 1-year time horizon even though its program
benefits are thought to continue for periods of 5 to 25 years. This
method is equivalent to a zero discount rate up to the cutoff date, and
an infinite discount rate thereafter. Other agencies that simply cumu-
late costs and benefits regardless of date are in effect employing a zero
discount rate throughout.

In an effort to standardize analytical procedure, particularly among
water resource agencies, the "Green Book" [351 was produced in 1950
by a committee of several agencies. With regard to the question of risk,
the Green Book followed Frank Knight in attempting to distinguish
between "predictable risk" and "nonpredictable risk."9 Examples
cited of predictable risk were fires, storms, pests, and diseases. Ex-
amples of nonpredictable risk were fluctuations in the level of economic
activity, and innovations and technological change. For predictable
risk the Green Book recommended what were in effect expected-value
adjustments of the cost-benefit stream. For nonpredictable risk. a
variety of adjustments were recommended: conservative estimates of
net benefits, safety margins in planning, or the inclusion of a risk com-
ponent in the discount rate. The rather surprising last possibility was
advocated because of the impracticability in some cases of arriving at
risk-free estimates of benefits.

The quantitative recommendation of the Green Book included the
use of 21/ 2-percent discount rate on government costs. (It must be re-
membered that., at the date of the Green Book, interest rates were far
lower than those we have since become accustomed to. And, further-
more, they were then regarded as abnormally high and due for a fall

8Attention here will be restricted to agencies of the Federal Government.
9 In sec. I above, we discarded this distinction as sterile.
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toward the more "normal" ranges experienced in the 1930's.) A rate of
not less than 4 percent was recommended for private costs and all bene-
fits. This higher rate was justified on the ground that it would:

. . . approach the rate of return needed to induce private invest-
ment and participation. This rate corresponds to the minimum cur-
rent costs to private borrowers for obtaining funds through mort-
gage loans secured by real property or other substantial assets.
[35:23].

The report even contemplated that still higher rates would be used
in certain circumstances. Thus, the Green Book actually went a con-
siderable distance toward the risky-rate prescription for discounting-
the premise being that the projects under consideration were at least
comparable in risk to "mortgage loans secured by real property or
other substantial assets."

This advice went unheeded, however. Later revisions were made in
the discount rate but the quest was merely for a representative riskless
rate. In 1962 an ad hoc council appointed by President Kennedy rec-
omunended a formula for calculating such a rate. This provided:

The interest rate to be used in plan formulation and evaluation
for discounting future benefits and computing costs * * * shall
be based upon the average rate of interest payable by the Treasury
(i.e., the coupon rate) on interest-bearing marketable securities
of the United States outstanding at the end of the fiscal year pre-
ceding such computation which, upon original issue, had terms to
maturity of 15 years or more. [36: 12]

In 1968, another revision was sought and the most current proposal is:
The interest rate to be used in plan formulation and evaluation

for discounting future benefits and computing costs, or otherwise
converting benefits and costs to a common time basis, shall be
based upon the average yield during the preceding fiscal year on
interest-bearing marketable securities of the United States which
at the time the computation is made, have terms of 15 years or
more remaining to maturity: Provided, however, that in no event
shall the rate be raised or lowered more than one-quarter percent
for any years. [4: 13]

The intent of the proposed reform is to eliminate the influence of
historical coupon rates in favor of the yield data that reflect the cur-
rent state of the funds markets. The net effect of the proposal was to
raise the rate from 31/4 to 45/8 percent. While this has the salutary
effect of bringing the rate more up-to-date, it is clear that the inten-
tion remains to discount at a riskless rate.' 0

Many agencies follow this lead and employ the Treasury's borrow-
ing cost (see [33], app. 1). Other Government agencies, however, have
used rates that at least implicitly include a risk premium. The leader
and prime mover in this area is the Department of Defense, which
employs a discount rate of 10 percent. This rate was selected:

To reflect the amount of time preference for current versus
future money sacrifices that the public exhibits in nongovern-

10 The current rates on money loans do reflect, however, the market's state of inflationary
expectation. Since price-level increases of around I to 3 percent per year have been ex-
periened In recent years it is reasonable to Infer that the market's estimate of the real
riskless rate of interest must be somewhat lower than the Treasury's borrowing rate. It
follows that if future benefits are calculated at today's prices without allowance for
inflation, the current Treasury borrowing rate really is too high to be a riskless rate.
However, this result seems to be inadvertent, and not a concession in the direction of use
-of a risky discount rate.
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mental transactions. The 10-percent rate is considered to be the,
most representative point within a range of plausible rates ob-
tained from and considering this public time preference. [33: 57]

We see that Government practice is highly varied. This is not sur-
prising when it is realized that the establishment of the discount rate
is left to administrative decision rather than being the subject of leg-
islative direction. Not only are Government planners given consider-
able discretion and latitude in the estimation of benefits and costs, they
are also left to exercise discretion regarding the applicable rate of dis-
count. The potentialities for optimistic distortion are evident, if only
because the decisionmakers within any given agency tend to be enthusi-
astic about and committed to its own particular goals. This review
would seem to indicate the desirability of constraining the now-ex-
cessive degrees of freedom of the agencies, in the interests of a more
efficient balance of investment within the Federal Government.

TABLE 2.-Discounting Practices of Federal Agencies

I. Federal agencies not using discounting in the analysis of individual
programs in fiscal year 1969

A. Agencies that plan to use discounting in future-
1. Department of Housing and Urban Development
2. Federal Power Commission
3. Peace Corps
4. National Science Foundation
5. National Aeronautics and Space Administration
6. Department of Labor
7. Post Office Department
8. Federal Communications Commission

B. Agencies that have no stated plans to use discounting or had
no comments on their plans-

1. Interstate Commerce Commission
2. Veterans Administration
3. Department of the Treasury
4. Export-Import Bank of Washington
5. Department of Commerce

II. Agencies Employing Discounting-
1. Tennessee Valley Authority
2. General Services Administration
3. Department of Agriculture
4. Office of Economic Opportunity
5. Department of Transportation (Federal Aviation Admin-

istration)
6. Atomic Energy Commission
7. Department of Defense
8. Agency for International Development
9. Department of the Interior

10. Department of Health, Education, and Welfare
NTOTE: Survey did not cover agencies involved in water and related land

resources programs that come within the purview of the Budget Circular A-76
entitled "Policies for Acquiring Commercial or Industrial Products and Services
for Government Use." Source: [33: 47]
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V. RECENT THEORETICAL DEVELOPMENTS: THE MODEL OF

TIME-STATE PREFERENCE

In the past decade, theoretical economists have made considerable'
advances in the direction of an exact theory of risk. While many
problems remain, this theoretical development now makes possible a
better understanding and pinpointing of the unresolved issues in the
traditional literature reviewed in section III above.

The key idea of the recent theoretical development is the picturing
of an uncertain future as a set of hypothetical alternative "states of
the world" at each date. Although one and only one of these states will
in fact occur at each date, decisionmakers now, in the present, must
contemplate and allow for all the possibilities if they are to act ration-
ally. In so acting, they will naturally take into account, where relevant,.
their beliefs as to the probabilities of the several states, the values they
place upon larger and smaller income claims, and their time-prefer-
ences. The interaction in the market of individual decisions will in
effect determine a set of market prices for contingent claims to income
at each future time-state. It is as if these contingent claims themselves
become the elementary commodities that are traded in markets, al-
though in reality trading occurs in sets of claims packaged into the
forms we call securities.

These concepts can be elucidated with a simple model. In expound-
ing the nature of the riskless solution, we dealt with the elementary
case of choice between consumption now and consumption 1 year from
now. The minimal extension of this model to allow for risk is the case
in which there is no uncertainty about the present, but at a single
future date (1 year from now) just one of two alternative states of
the world "a" or "b" (e.g., war or peace, depression or prosperity)
must come about. Given the reduction to dollar values, there are in this
situation three objects of choice: claims to present consumption, claims
to future consumption valid if and only if the state "a" obtains, and
claims to future consumption valid if and only if state "b" obtains.

In the riskless case, the market was said to determine the interest
rate r1 as a discounting factor for future claims. But it is possible to
express this in another way: we can say that the market determines
the relative price ratio between future and present claims. Thus, taking
the price of current claims P0 as unity, the price of future claims P1 is
given by the discount factor: P1 =17(1+r,). This permits us to re-
write the present value equation (1) for the certainty case in the in-
structive form:

V0=-P 0 i0 +P 1q1 (1')

In the simple model of risk dealt with here, the market will deter-
mine the price ratios among the three objects of choice. Again taking
the price of current claims P0 as unity, the prices of the future con-
tingent claims Pia and Plb will be determined. As before, a number of
conclusions will follow from standard economic theory: there will be
a principle of rational consumer behavior. of rational producer be-
havior, of market equilibrium, and a normative rule for Government
investment decision. The extension of the "positive" principles to this
risky model is reasonably clear, and they need not be explicitly re-
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stated here. But it will be important to specify the present certainty-
equivalent value rule for Government investment decision as the gen-
eralization to risky situations of the present-value rule of the riskless
model. This rule is that the Government ought to adopt that set of
projects maximizing the net balance Vo of the market values of present
sacrifice and future returns in the several states of the world con-
templated:

V0 -Poio+Piqia+Pi bqlb (3)

Or,11 that each and every project should be adopted for which the
incremental present certainty-equivalent value AV0 is positive, where
AV0 is given by:

y AVo=- PoAio+ PiaAqia+ Pi bAql b (4)

As in the case of the riskless rule, the present certainty-equivalent
value (PCEV) is strictly objective. It does not depend at all upon the
decisionmaker's personal time-preference (or even probability beliefs),
but only upon the net integration of all individuals' preferences and
beliefs as expressed in the market in the form of prices for present
and future claims.

A numerical illustration may be helpful at this point. Suppose that,
with P0 set at unity, the market-equilibrium prices for contingent
claims are Pla=0.3 and Pie=0.5. Now imagine a government decision-
maker considering an investment project involving a current outlay
of $1 and the future receipt of $3 conditional upon state a coming
about (and returning zero otherwise). This opportunity may be
suggestively symbolized in the form {I-,'}. Its present certainty-
equivalent value AV0 is -1+3(0.3)+0(0.5)=-0.1; this project, if
adopted, would decrease overall PCEV and so should be rejected.
Alternatively, consider the opportunity symbolized by { - 1,2}. Here
a dollar outlay in the present leads to $2 of return regardless of which
state obtains 1 year from now (this is a riskless investment). Since
-1+2(0.3)+2(0.5)=+0.6, the project has positive PCEV and so
should be adopted. Note the strictly objective nature of the determi-
nation of acceptability of projects.

While productive decisionmakers need not consider subjective pref-
erences or beliefs, as in the riskless case the consumptive decision-
makers will take these into account in distributing consumption
(within their wealth constraints) over the available objects of choice.
Thus, an individual might desire to purchase and hold more claims
to future consumption in state a because he thinks state a is very
likely, or because he is already well covered if state b comes about, or
because he is generally satiated with consumption in the present, and
so forth. All these factors will enter into the supplies and demands
for the several objects of choice, and thus into the determination of
the market prices.

In the certainty model, we saw that the simple relationship
P 1=1/(1+rl) holds between the rate of interest r1 and the price of
future claims P1. It is possible to generalize this relationship to the
risky case by expressing the value of a future certain claim as P1 in:

Pl=Pl.+Plb (5)

u As in the simple PV rule, the two forms here are equivalent given project Independence.
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That is, a unit of future consumption can be purchased with certainty
by combining unit future claims for each state of the world. This leads
directly to the definition of a riskless rate of interest r, in an u'ncertain
world, in the form:

Pla+Pl b 1 + r (6)

In terms of the numerical illustration above, with Pla=0.3 and

Plb=0.5, it is evident that the price of a future certain claim P 1=0.8,
so that the riskless rate of interest r1 is 25 percent.

We can now employ this theoretical development to reconsider the
key issues debated in the literature review in section 111. The first and

most central issue is: Is risk (in the sense of variability) a social cost,

or a merely private cost that government ought to ignore? The latter
view rests, of course, upon the "pooling" argument. Since government
is in a position to undertake many independent projects, it can treat

the mathematical expectation of yield as in effect certain. Opera-
tionally, proponents of this position would take the mathematical
expectations of the benefits and costs at each date, and then discount
with the riskless rate of interest rl. In contrast, the view that private
risk aversion is reflective of a real social cost leads operationally to

discounting the mathematical expectations of net benefits by a "risky
interest rate" r* suitable for the characteristic pattern of risk of the
investment in question. Since we know that the present certainty-
equivalent value rule gives correct results, the question may be posed
in terms of the consistency of each of these operational procedures
with that rule.

The difference between the recommended procedures can be

illustrated by the respective evaluations of the project symbolized
.above by {-lioo}. In this numerical example, as before, we let

Pla=0.3 and Plb=0.5 . But let us now assume in addition that the
two states can be considered equiprobable; thus, ilo=7rlb=%.

Then, the mathematical expectation of the future return is 1.5.

With a riskless interest rate of 25 percent, the discounting equation
1.5

takes the form -l 1 2= +0. 2 . But we know that this is a project

whose PCEV is negative (=-0.1) and which should not be adopted.
'Thus, the example shows that the recommendation to use the riskles
rate in discounting the mathematical expectation of future returns

*cannot be correct in general. For the contrasting recommendation,
the key problem is the question of how to determine the "suitable"
risky rate r*. Waiving for the moment the source of this figure, it is

possible to verify numerically that 66%/ percent is the correct dis-

*count rate to employ. That is, -1+ 1. 0.5 , which equals the
1.667

PCEV.
More formally, the procedure recommended by those supporting the

pooling argument-discounting the mathematical expectation of

future return by the riskless rate-would indicate adoption of an incre-
mental project when the AV, is positive, AVO being defined in terms of
the state probabilities 7ar, and 71a, as follows:

AVO'= _ZAio 7rlaAqa+r1rbAqlb (7)

27-877-69-vol. 1-35
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It is intuitively evident that this procedure is correct-i.e., is logically
equivalent to the PCEV rule-if and only if the probabilities assigned
to states are proportional to the prices of the state claims.'2 In terms of the
numerical example, if the state probabilities were 3/8 and 5/8, re-
spectively, the mathematical expectation of future return would be

3(3/8)+0(5/8)=9/8, so that AV0=-1+ 9/8=-0.1, the correct
1.25

result.
Can we assume that the prices of state-claims must be proportionate

to the state-probabilities? No; because for one thing the consumers
might simply have a disproportionately intense preference for con-
sumption in one state rather than in another. A still more important,
because systematically predictable, consideration is the following:
Prices of future state-claims will depend not only upon relative proba-
bilities but on the relative scarcities of income in the several states. If
individuals are predominantly risk avoiders, claims to incremental
consumption in a given state will be more highly valued, the proba-
bility being the same, if that state is associated with low overall
income.' 3 And indeed this prediction is borne out empirically by the
relatively high realized percentage yield (implying relative low prior
valuation of income) earned by procyclical securities like industrial
equities in comparison with stable or anticyclical securities like
government bonds.

Returning to the procedure of discounting mathematical expecta-
tion of future return by a risky interest rate, the correct r*' is given
by the condition:"4

7riraAqia+7rnAq~i,(81+r*- 21A bqb(8)
lr PlaAqa+PibAqlib

It is important to note that the suitable risky rate is dependent
only upon the proportional state-pattern of future returns. Thus,
the projects symbolized by { -1,}, {-1,o2}, {-3,'} would all be
discounted at the same rate; i.e., they constitute a "risk class"
in the terminology of Modigliani and Miller [24: 268]. Note also that
the riskless interest rate can be regarded as a special case of the more
general logical category of risky interest rates; specifically, as the
rate applicable to the certainty "risk class" represented by projects
like 1-,2'} or {5,6 }.

12 If pa = P then their common ratio equals pl"1b =1. Then V7=r -R
Pa lb Pa+Plb PI

+ 11a( la/PI)++. .lb( f 1),This reduces immediately to the PCEV, AVo. upon
making the substitution Pi= 1/(1+rl).

13 This is sometimes described as the condition of "diminishing marginal utility
of income."

14 This condition leads to the r* yielding the correct PCEV in

AVo= Aio+ 7ia1Ir~l bA1b.

This equation is the discounting version of equation (4).
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We may now begin to consider some of the problems of practical
application by asking the question: If the suitable risky discount
rate is determined by consistency of results with those yielded by
the PCEV rule, why go through this roundabout procedure? Why
not simply evaluate all projects on the basis of incremental AVo,
calculated directly as in equation (4) from the outlay Aio, receipts
Aq1a and Aqlb, and objective market prices Pia and Plb? Here it is
necessary to reveal the skeleton in the closet! In actuality, the number
of imaginable states even at a single date is enormously great. There
do not -exist in fact a complete set of securities in the form of elemen-
tary state-claims whose prices would directly provide the needed
data for the use of the PCEV rule directly. Actual securities-e.g.,
stocks and bonds-represent more or less complex packages of claims
to income distributed over many different states and dates. It may
sometimes be possible to draw inferences from the pattern of prices
for securities about the implicit prices for time-state claims, but it
seems unlikely that all the necessary prices could be so inferred.

This does not mean, however, that we are completely helpless in
practice. Here is where the concept of a "risk class" comes to our aid.
For, it may well be that a proposed government project can reason-
ably be placed in the same risk class as a private project. It is then
only necessary to estimate what risky discount rate r*l the market
imposes on expected returns from such private projects. Concretely,
the procedure would work as follows: Suppose we are evaluating a
public power project, and there seems to be no reason to assume that
the project is not in the same risk class as private power projects in
general. Let us suppose that the latter are typically financed half and
half by stocks and bonds, and that market prices for securities
are such that the mathematical expectation of yield on the stocks
is 8 percent and the bonds 5 percent. Then the suitable r* for use in
discounting expected returns of the comparable government project
would be 6.5 percent.'5 (Actually, it is not strictly necessary to know
mathematical expectations of returns; provided that the degree of
bias in the private and public estimates of returns were the same, the
implied private discount rate could still be employed.)

Low discount rates tend to make investment projects look good;
high interest rates tend to make them look bad. In this connection,
it is of some importance to appreciate the fact that the "risky"
interest rate, while usually higher, could conceivably turn out to be
lower than the "riskless" interest rate. Consider our earlier numerical
example, with state probabilities still 7ara=7r1,=12, prices P.= 0.3
and Pi,=0.5, but where we now have a project whose state pattern
of returns is the reverse of that considered earlier; to wit {-1 3°}.

Direct calculation from equation (4) shows AVo to be +0.5, while
equation (8) shows the suitable "risky" rate rl to be zero percent! This
figure is lower than the riskless rate r1 of 25 percent. The explanation
for this possibly surprising result is that the riskless rate is calculated
in terms of a state-pattern of returns yielding equally in the two states,
while in the present example we have a situation in which the returns
fall disproportionately (entirely, in fact) in the relatively more highly

15 This discussion omits the problem of dealing with the corporate income tax, a com-
plication that may be of great practical importance. Its role will be reconsidered in sec.
VI below.
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valued state. Proponents of government investment programs often
argue that government should ordinarily employ a lower discount
rate than does private industry in evaluating investment projects.
Such a recommendation would be valid in this model if it were the
case that returns from government projects tend to fall dispropor-
tionately in such highly valued states, in comparison with private
industry. Thus, the "typical" private investment would, on this
argument, not be the "comparable" one (in terms of risk class) from
which the correct risky rate r* is to be calculated.

Even among those who support the idea that the market's reflection
of private risk aversion represents a real social cost, there is a school
of thought opposed to adjustment for risk through the discount rate.
One argument in this connection says that risk need not be a simple
compounding function of time, and so no single overall interest rate
adjustment would be suitable. The argument is correct, in that in
principle r*-the discount rate appropriate for moving claims dated
2 years from now 1 year closer in time-need not be the same as r
But, of course, there is nothing in the theory developed here that
precludes the use of a series of different rates for discounting returns
through time; we dealt only with r* above merely because of the
simplicity of the expository model used here. Furthermore, it will
always be possible to find a single time-averaged discount rate R*
that will give the same results as calculating with a series of 1-year
discount rates rI, 2 . . . , r*.

The alternative to use of the risky interest rate for discounting
future uncertain returns would be to attempt to determine, at each
date, the certainty equivalent of the net return at that date. If this
could be done, the riskless interest rate could then be employed to
discount these future certainty equivalents into a present certainty-
equivalent value. However, the calculation of these future certainty-
equivalent values seems to require direct knowledge of consumers'
utility functions, and so is not a feasible procedure.

VI. UNRESOLVED ISSUES AND DIRECTIONS OF FUTURE RESEARCH

It may seem surprising that the "pooling" argument fails so com-
pletely, in view of the plausible arguments that can be made in its
favor. One can, in fact, construct a model in which the pooling argu-
ment does make more sense. The key is to distinguish between private
and social states. To take the most extreme case, suppose that on the
social level the amount of income at the single future date is constant;
the only thing that may vary is its distribution over individuals. For
concreteness, suppose that the individuals can be grouped into equally
numerous "even" and "odd" categories. Imagine that each individual
has an investment opportunity of the form { -1,3T 1, and define state
a as the situation where the evens obtain 3 and the odds obtain 0,
while state b is the reverse situation. Then, we can see, private risk
aversion may make every individual disinclined to undertake his
personal investment project-whereas, on the social level, there is no
risk at all.

The crucial point of this example, and the hidden assumption in
the usual pooling argument, is that the two classes of individuals cannot
trade state-a for state-b claims. For, if they traded at par, say, they
could all convert their respective investment opportunities into the
form {-1J. } which would be privately as well as socially riskless.
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Given risk aversion, everyone would benefit from such an exchange.
Why then do they not make the exchange? The same argument can be

generalized to a situation where there are multiple social states (some
degree of social risk exists), but where the investment opportunities
available to individuals have private state-patterns of returns that are
all uncorrelated with these social states. Again trading among indi-
viduals should eliminate all private risk that is not reflective of social
risk.

The pooling argument rests ultimately for support upon market im-

perfections-which hinder the trading that would otherwise tend to
eliminate private risks (unbalanced state-patterns of returns) not
reflective of social risks. Now the number of conceivable time-state con-
tingencies is enormous, far greater than the number of distinct securi-
ties traded. This disparity is not surprising, given that there are real
costs of providing markets. Thus, imperfect marketability of time-
state claims is a fact, and so there is a degree of validity in the pooling
argument. On the other hand, imperfect ability of Government to dis-
tribute time-state claims in accordance with consumers' marginal pref-
erences is surely an equally signficant fact." As a practical matter, the
present authors believe that the use of the "comparable" risky rate of
discount from the private sector is the best general guide-though
the justification falls short of being airtight.

As a final note, let us consider the role of the corporate income tax.*
The existence of this tax makes an enormous difference in the compu-
tation of the net returns from investment, and therefore in the calcu-
lation of risky interest rates for use in evaluation of Government
projects comparable to those in the private sector. In the example
above of'a project to be equally financed with bonds of an expected
yield of 5 percent and stocks of an expected yield of 8 percent, in the
absence of tax the required real yield for the project to be profitable
would be 6.5 percent. But with corporate income tax at a 50 percent
rate, the real yield would have to be 10.5 percent.1 7 Thus, the tax places
at an enormous disadvantage the risky projects that have to be financed
in whole or in part from equity investment.' 5 It is therefore, just the
reverse of the policy that might be suggested by the degree of valid-
ity in the pooling argument: namely, that risky investment ought to
benefit from a subsidy. The effect of the corporate income tax is very
likely greater than imperfection of capital markets in deterring pr-
vate risky undertakings.

Now it may be that the corporate income tax in its present form
reflects some kind of "social judgment" that private individuals are
excessively inclined to undertake risky investment. If that is the case,
then the effective required market yield (10.5 percent in the example)
is the one that represents the suitable risky interest rate for use in
evaluating a comparable government project. That is, the "social judg-
ment" presumably says that the risk-class of projects that individuals

would be inclined to undertake at a 6.5 percent expected yield ought

16 This point was made in private correspondence by Peter A. Diamond.
17 The real yield would be the average of 16 percent gross of tax (8 percent net) yield

to pay on equity, and 5 percent yield to pay on bonds.
18 On the other hand, it should be mentioned that the per8onal income tax has a partially

counterbalancing opposite effect. The returns on risky securities can often be taken In the

form of capital gains that benefit from a reduced tax rate.

*Further discussion of this issue is found in the paper by Baumol in this
volume.
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not to be undertaken unless they yield 10.5 percent-and this would
hold true for Government projects as well. On the other hand, if the
bias against risky private investments is to be taken as a mistaken or
merely accidental result of policies adopted for other ends, presumably
some figure between the 6.5 percent and the 10.5 percent is to be used
in discounting Government investments (as a "second best" to the
more desirable policy of modifying the tax law). The precise balance
would have to depend upon the degree to which the public project
under consideration absorbed funds that would be invested otherwise
in higher-yielding private projects. For, here the "market segmenta-
tion" hypothesis is indeed validated. The Government tax places a
wedge between the real productive rate of return on investment and
the after-tax rate in terms of which investors make their time-pref-
erence decisions.

The main contentions of the last two sections can be briefly sum-
marized. The model of time-state preference leads to the present cer-
tainty-equivalent value (PCEV) criterion as the generalization of the
present-value (PV) criterion applicable in a world of certainty. With-
in the framework of this model, the "pooling argument" is incorrect.
That is, discounting the mathematical expectation of future return
by the riskless rate of interest r, may result in the adoption of projects
of negative PCEV (or failure to adopt projects of positive PCEV).
For discounting mathematical expectation of return, the model shows
how a "risky rate" r1* appropriated for the risk class of the proposed
investment should be calculated. In practice we do not actually have
enough data to calculate this r1*. However, it can usefully be approxi-
mated by observing the r,* implicit in the evaluation of private proj-
ects in the same or closely comparable risk class. Any validity that the
pooling argument has must rest upon market segmentation that pre-
vents trading of time-state claims. Such market imperfections do in-
deed exist. But it seems unlikely that government has the ability to
distribute time-state claims more in accordance with consumer desires
than even these admittedly imperfect capital markets. Indeed, one
form of government intervention-the corporate income tax-is an
enormous deterrent to the risky private investment whose alleged
insufficiency is what the "pooling argument" seeks to correct.
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SECTION B

SHADOW PRICES FOR UNPRICED OR IMPERFECTLY PRICED

INPUTS AND OUTPUTS



SHADOW PRICES FOR, INCORRECT OR NONEXISTENT
MARKET VALUES
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A major difficulty in evaluating the benefits and costs of a public

undertaking is the absence of market values for most outputs and many

inputs. Indeed, one of the reasons why Government undertakes certain

activities is because there is no market to enable private sector pro-

duction and distribution to take place. As Professor Margolis points out

in this paper, it is the job of the government analyst responsible for

evaluating the economic worth of an activity to develop values for out-

puts and inputs which coincide with those which would have been gen-

crated by a market had one existed.
The process of forming these shadow values is made difficult not only

because of market limitations, but also because there is no widespread

agreement on the basis for generating social values. Should one try to

aggregate the preferences of people in the society or should one attempt to

rely on the preferences of program planners or administrators? Professor

Margolis argues that it is the willingness of people to pay for govern-

ment outputs which signifies their social value. He discusses the techni-

ques for estimating this willingness to pay and shows how the existence

of legal and institutional constraints can lead to errors in the estima-

tion of shadow prices. Professor Margolis concludes with the reminder

that "shadow prices are useful pieces of information, but unless the de-

cisionmakers benefit by acting on the basis, of those, prices, little is

gained."

Introduction
The State of Israel retaliated for the machine gunning of one plane

and the death of a passenger by sending troops across, a border and

destroying 13 planes.. The United Nations judged that the exchange
was not appropriate and condemned Israel. Other retaliatory raids

have not been condemned-was there an implied judgment that the

"price was fair?" Many persons would object in principle to retalia-

tion, a forced exchange of losses, and though most of us would be

prepared to state whether a specific retaliatory exchange was reason-
able or not we would be very hard-pressed to offer a 'scientific" de-

fense of our opinion. The oratory at the Security Council may seem

far removed from the more prosaic questions of public expenditures

analysis, but agreement about shadow prices is the essence of both

problems, that is, the evaluation of exchanges which are not carried
out under optimal market conditions. The problem of estimation of

shadow prices exists wherever the market is imperfect or nonexistent

and of course government services and regulation are instances par
excellence.

In economic analysis the problem of evaluation of goods or activities
is solved for the bulk of cases by market exchanges, where money

enters on one side of the exchange. Whenever money is used, we can

form a ratio of the amount of the good to the amount of money; the

ratio is the price and this can be quoted for all goods and activities.

(533)
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Rlowever there are many cases where exchanges occur without money
passing hands; where exchanges occur but where they are not freely
entered into; where exchanges are so constrained by institutional
rules that it would be dubious to infer that the terms were satisfactory;
and where imperfections in the conditions of the exchange would lead
us to conclude that the price ratios do not reflect appropriate social
judgments about values. Each of these cases gives rise to deficiencies
in the use of existing price data as the basis of evaluation of inputs
or outputs. The enumeration and refined analysis of market imper-
fections has reached a high level; unfortunately the analysis of how
to replace market numbers is still primitive.

Previous papers have gone into detail concerning the imperfections
of the competitive market which both justify public intervention, and
-at the same time, make prices inappropriate as measures of social
value.* I shall focus on the analysis of how governments grope to-
wards assigning price-like values, or shadow prices to their inputs and
outputs. But before dealing directly with this issue there are several
general background points about the market which should be dis-
cussed. The basic question asked by the analyst when he searches for
shadow price is: what would the users of the public output be willing
to pay. The analyst tries to simulate a perfect and competitive market
for the public output, estimate the price which would have resulted,
and accept this as the shadow price. Unfortunately, even if the analyst
succeeds in finding this price it is not clear that the Government would
accept it as sufficient to establish a value. Markets and quasi-markets
are one form of social interaction; it is not obvious that other forms
of social interaction should be interpreted so as to be consistent with
the logic of market exchanges.

I. MARKET LIMITATIONS

A simulated market is a useful approach so long as the market is the
process by which all, or at least the overwhelming number of goods
are exchanged. Economics has been subject to attack for its attempts
to subject all social activity to the measuring rod of money; though
there is much merit to this criticism, fortunately, the economist has
persisted in extending his calculus. An aggregate index of the state of
social welfare is still beyond our ingenuity but the national income
figures which were created to estimate the level of welfare have proven
invaluable for a wide variety of purposes and efforts to extend the
concepts to social accounts are likely to bear fruit. But more important
for our analysis is the huge area of valued social activity contained in
the market sector of the economy and which is not directly priced. The
costs of goods produced do not necessarily measure the value of re-
sources which could have produced other benefits and the prices paid
for goods need not be an appropriate measure of final products received.

Consider the case of production of a marketable commodity. Pro-
ductivity indices are highly variable among nations; within nations,
the range of variation among industries or plants is very great. Cer-
tainly, some of this variation can be attributed to variable amounts of
consumption which occur in the sphere of production. In some cases,

* See the papers in Part I of this volume.
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Government controls are exercised to encourage this consumption, but
in other instances more mysterious processes are at work. It would not
be surprising if the Government rejected the market price as not prop-
erly reflecting these other consumption aspects.

One of the most dramatic expansions of consumption in our society
has been the reduction in the workday, workyear, and worklife. If
leisure could be considered a commodity, it is likely that its volume has
increased more than any other commodity. "As a rough measure of
past growth in free time, the employed worker has about 1,200 hours
per year more nonworking time than his 1890 counterpart * * *. In
addition to a shortened workyear, nonworking years have grown by
about nine for a male at birth, with present life and worklife expec-
tations." 1 Over the last half-century, about one-third of the gains
from productivity have been taken by increased leisure-a non-
marketed consumption good. The point of interest to us is that our
society has chosen to take a very large percentage of its potential in-
come in the form of reduced work and thereby reduced money income
but increased leisure. It should be pointed out that this reduction has
taken place by market choices and through Government actions.
Numerous legislative actions have limited work at every stage in the
production process. It would not be surprising to find comparable
losses in productivity elsewhere, which might also be judged as
consumption.

I would hazard that a very large part of "inefficiency" in produc-
tion is attributable to consumption. We know too little about ineffi-
ciency but certainly the range of difference in productivity among
firms, industries and nations is huge, even in identical facilities. Pro-
ductivity gains in applying well-known techniques are often in the
range of 50 percent and great efforts are often necessary to initiate
them 2

Why is there a willingness to accept lower productivity? Is it too
unreasonable to say that a large part of inefficiency are potential losses
which are really acts of consumiption, and the resistance to reduce in-
efficiency is the unwillingness to surrenlder consumption.

A willingness to accept lower productivity can be viewed in another
perspective-a reluctance to change. It should not be surprising that
men resist change in work patterns, especially as they grow older. New
methods involve learning, an investment. 11What had been previously
the consumption of potential income now becomes an actual invest-
ment and with advanced age, the expected value of increased income
falls, so that investment becomes less desirable. The adaptation to a
new process involves not only setup costs in new equipment and losses
of production but also sacrifices in search for information and learn-
ing new habits at the expense of old comfortable routines. The organ-
izational changes are often the most difficult to make.

I do not want to belabor the social role of "inefficient" production
processes. Not only could it be interpreted as extra-market consumnp-
tion, but I believe it casts some understanding about the production

I Juanita M. Kreps, Lifetime Allocation of Work and Leisure, Research Report No. 22,
Office of Research and Statistics, Social Security Administration, U.S. Department of HEW,
1968. p. 36.

'For a survey and interpretation of the many studies, see Harvey Leibensteln, "Allo-
cative Efficlency vs. X-Efficiency," American Economic Review, June 1966.
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of public goods. For instance risk aversion is often stated as a com-
mon characteristic of individual decisionmakers and sometimes it is
argued that it is sufficient to explain why governments must act in
some circumstance.* The adoption of this position may mean that the
government does not accept the individual's evaluations as expressed
in market prices as binding; the rejection of this price has led to a
lengthy and inconclusive debate. The sorting out of utility payoffs
in production and investment has proven to be extremely difficult.

A second source of "inefficiency" which has plagued the analyst of
the public sector is the immobility of resources. Inputs do move in
response to income differentials, but it is clear that there are strong
resistances to move, and these resistances grow with age of residents.
Individuals have poor information about alternatives and the full
range of social activities in the site of a new residence. A move means
a necessity of building up their pri ate social capital in a new
place instead of consuming the private social capital already accumu-
lated for the old place. Under these conditions, individual resistance
to movement is not surprising.

It is equally not surprising that governments in their provision
of public services accept this immobility. Many governments assume
regional objectives as significant in shaping the public services.** Gov-
ernments are often not persuaded to abandon a depressed district
by demonstrations that the costs of moving a population from a de-
clining region may be less than the extra costs of providing services
for depressed and less dense regions. On the contrary, the government
may supplement the public services with efforts to encourage the ex-
pansion of economic activity to support the inefficiently located public
services. The government may be responding to extra-market income
and consumption.

There is nothing novel about the preceding remarks; the existence
of nonpecuniary advantages and disadvantages is well-known. Unfor-
tunately knowledge of their existence has not led to an appraisal of
its importance. I hazard that it may be very important especially
in the sectors where the government operates.

In the preceding illustrations we have stressed private evaluations
of market activity which are not readily captured in the market. For
these reasons, governments may not respect the market process and
values. It is also true that there may be social valuations of the
market process which vary drastically from the economists interpre-
tation of prices. These social evaluations may lead to a rejection of
market guides. For instance the economist's interpretation of market
activity leads him to distinguish carefully between efficiency and
distribution effects.i* If an entrepreneur discovers a better way to
produce a commodity, it may lead to a price reduction. His profits
may increase; the profits of his rivals may fall; the consumers will
gain. Where we evaluate the desirability of the innovation we just
look at the gain of the innovator; the losses of other firms and the

*Further discussion of this issue is found in the paper by Zeckhauser in
this volume.

*Further discussion of this issue is found in the paper by McGuire in this
volume.

**Further discussion of this issue is found in the papers by Weisbrod, Bonnen,
and Freeman in this volume.
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gains to the consumer are considered to be offsetting and merely
transfers. A well-organized competitive economy is constantly gen-
erating these transfers. Governments do not share the indifference of
the economist toward these distributional effects.

Compensation is granted in many cases where the losses or damages
would be considered transfers. If these were paid by the government
as part of a project the benefit-cost calculus would include them
in the costs. And yet it may be true that the project might never be
authorized unless compensation were paid. It could be said that these
payments are necessary to have the project be adopted though they
do not reflect the value of any resources used for the project. Those
who receive losses may have more political influence than the gainers
and thereby be able to affect the political decision, or there may be
a social judgment that the losses were incurred because of the govern-
ment's decision, and it would be improper to allow any sector to have
undue losses.*

Government policies or programs are often massive in nature. Their
effects are dispersed throughout the economy but they have major
impacts in very restricted areas. A new bridge may create extreme
losses along old traffic arteries; a zoning shift may create millionaires
and shatter dreams. "Inequities," are charged; lengthy delays result;
designs are altered; the distributional effects are relevant for policy
but they will also affect the resource cost of getting the public service
supplied. Further the certainty or uncertainty of compensation as a
consequence of a public act will affect how the private sector behaves.

The thrust of these remarks. is to cast some doubt on the standard
interpretation of the price data available in the market. There are
many situations, often characterized as transfers, where government
has accepted transfers as costs and thereby has been criticized by
economists, but where it may be that the government has been respond-
ing to distributional effects. Possibly, a more explicit accounting of
these distributional effects might lead to a more effectively designed
public program. Shifts in prices always have distributional con-
sequences and we may err in too readily refusing to consider these
"nonefficiency" aspects.**

Finally, the market and the data it generates is limited in that it
relies on a model of individuals as consumers, whereas in reality the
purchasing decisionmakers or the job choosing decisionmakers are one
or both parents. Children ride in the car bought by the parent. If the
parent chooses to balance his journey to work against garden space,
the child does not face the same tradeoffs, he can only enjoy or suffer
the consequence of the parental decision. In principle the parent con-
siders the family welfare in making his decision. However, we need only
look at the divorce rates to make it apparent that harmony in the fam-
ily is far from universal. Many public services are directed toward the
special problems of those who are disenfranchised in the private
market. However, market prices reflect the values of the private de-
cisionmakers in the families, not the social units for whom they act.
Would mass transportation or neighborhood play grounds be more
numerous if children could spend their "equitable" share?

*Further discussion of this issue is found in the paper by Dorfman & Jacoby
in this volume.

**Further discussion of this issue is found in the paper by Feldman in vol. 3
of this collection.
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My assignment is not the limitations of the market and therefore
I will not extend these remarks. I believe it necessary to introduce the
points about these limitations because my subsequent comments about
shadow prices accept much of the economists views about the value
content of market processes and prices. From here on, I will in large
measure presume that if the market were not beset by technical im-
perfections as externalities, indivisibilities and information costs, rela-
tive prices would equal relative costs and therefore relative prices
would reasonably reflect relative social values.

II. SHADOW PRICES: WHOSE SHADOW?

Shadow prices are computed to reflect social values; the estimation
procedures assume that social welfare is derived by aggregating in-
dividual valuations. In practise, economists have accepted the task of
generating support for this view of social welfare. Consistent with
this position has been the rejection of the legitimacy of an active role
of the political process or administrative structure as formulators of
the public interest. The result which could be anticipated, is a tension
between the economic analyst, with his view of the public interest, and
the political and administrative decisionmakers who do not share
the economists' view of the public interest.* Those who accept the au-
thority of administrative officials or political leaders have quite dif-
ferent views of appropriate objective functions and what numbers
should be used to evaluate outputs and inputs.
* The conflict between the two approaches can be crudely phrased
by asking.: iWho is the o is the employer of the economist ?
The typical answer of the economist is that he is true to the principles
of serving the public interest as defined by the profession in their
scientific journals i.e. the aggregation of individual preferences. He
selects his models and criteria so as to maximize the professional view
of the public interest; the economist has selected a client who is neither
an employer or decisionmaker. This is a noble perspective, unfortu-
nately the purchasers of the economist's information and advice) the
administrative officials or political leaders) are neither persuaded by
the economist's insight nor do their incentives impel them to accept
the perspective of the national interest as formulated by the econo-
mist. For instance, a municipal official, concerned with urban renewal,
may assign a benefit to a project if there are net gains to his city while
offsetting losses in adjoining cities are of "purely academic" interest.
Or, a national transportation agency may assign benefits based upon
improved traffic flows, but the agency is not expected to consider the
losses elsewhere, for instance, the increase in noise or air pollution.
Payoffs to decisionmakers, administrative or political, are not based
upon what happens to an index of national welfare, even if it could
be constructed, and therefore it is not surprising that evaluatory
measures developed in response to an agency's needs are partial and
sometimes inconsistent with social welfare.

It may be presumptuous for the economist to insist on the primacy
of his imputed prices against the views of the legitimately constituted

*Further discussion of this issue is found in the paper by Steiner in this
volume.
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authorities who employ him. However disrespect for authority was not
introduced by our rebellious students; professional bodies have long-
lobbied to influence policy on the basis of their special competency.
In the next section we shall assume the economist's vision of the public
interest, despite our reservation that there is an alternative scheme
by which to evaluate public outputs and inputs. There are social
processes by which public decisions are guided. We have alluded to,
some, e.g. political bargaining, bureaucratic myopia, professional self-
interest; it is likely that outcomes of each process considered inde-
pendently would be far from socially optimal, but this does not mean
that the total set of processes are not optimal. For instance, when we
analyze the market system we recognize that a unit may not be at its
best position though the economy may be operating optimally. We
realize that a firm tries to maximize its profits and that its behavior
is socially optimal if the economic system is so organized that it be-
haves competitively. Is it possible that a similar structure exists
among different decisionmaking systems? Are there conditions of
social equilibrium which are related to economic or political equilib-
rium just as general economic equilibrium is related to the equilibrium
of the firm? I am far from convinced that a concept of social equilib-
rium analogous to economic equilibrium is useful but certainly eco-
nomic criteria are partial and it would be wise to keep an open mind
about more general formulations. Meanwhile we see efforts to extend
economic equilibrium concepts to political behavior, but as I said,
hereafter I will accept the economist's limited view.

III. SHADOW PRICES AND INPUT COSTS

The correction of market prices, or the imputation of prices, is.
done for both inputs and outputs. Most of the controversies deal with
outputs though the same conceptual difficulties apply to both cases.
In principle inputs are valued in terms of what they could have pro-
duced elsewhere and, therefore, we are immediately driven to the
valuation of outputs. In practice, it is usually assumed that the market
price of the inputs reflects their alternative values and therefore
they could be used to measure the value of the inputs. Unfortunately
there are a few dramatic cases where this is incorrect and others where
the correctness is disputed.

The most commonly advocated adjustment of an input price is for
unemployed labor.* Clearly, if labor had no alternative use then it
would be incorrect to assign a price to it. This adjustment would make
a project less costly and it would affect the design of the project. Of
course, it would not be appropriate to assume the labor flow of a project
over time would have been unemployed, but the problem of timing
often holds for even the fairly shortrun. The time lag between analysis
and the initiation of a program may extend for years and therefore
current unemployment may not be an appropriate assumption. If one
could not assume unemployment for the period of actual use of the
resource then the full thrust of this adjustment, the substitution of
unemployed labor for other inputs, would be lost.

*Further discussion of this issue is found in the paper by Haveman in this
volume.
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A second input which may often be incorrectly priced, and too often
does not bear an adjustment, is land.* A program on public land is
usually assessed the cost of the land to the agency rather than the op-
portunity costs of the land. Therefore a project on public land is "less
costly" and would receive preference. The value of public land is often
misstated because of the nature of the constraints imposed on govern-
ment, that is, private alterative uses are rarely considered. Private land
is also incorrectly valued, though for a different reason-a consequence
of using a shadow price adjustment to value benefits overtime for the
benefits from the publicly held land but not applying a similar ad-
justment to the benefits derivable from the same land, if privately
held.

If the Government does not accept the market interest rate as a basis
of valuing its benefits and costs over time, it adopts a "social rate of
discount," typically well below the market rate.** In applying this rate
the Government is in all likelihood grossly underestimating its land
costs. For instance, the Government might purchase an agricultural
area and convert it to recreational use if the recreational benefits ex-
ceeded the costs of the land which presumably should equal the agri-
cultural benefits. However, the value of the land would be the sum of
the returns to agricultural use capitalized at the market rate of inter-
est, possibly twice the assumed social rate. Therefore it is possible that
a project may show a favorable benefit-cost ratio solely due to apply-
ing a shadow price-the social rate of discount---in the public sector
and not extending the adjustment to the private sector.

The preceding error: the setting of shadow prices for a public dis-
count rate but no adjustment for the private market rate is a general
problem. This criticism can be extended to all of the capital inputs
used 'by the public sector. Since their foregone use is market values
lost, valued at the market interest rate, they will be underestimated
relative to public benefits solely because the use of too low an interest
rate.

IV. SHADOW PRICES AND CONSTRAINTS

We mentioned in the preceding section that public land is often
incorrectly priced since private alternative use is not considered.
This difficulty can be generalized to many parts of the Government.
Institutional rules are established and then prices are estimated within
the confines of the rules. For instance, the value of a water supply
to an area may be based upon the cost of supply to that area, but
there may be a very low cost supply which is ruled out because of a
Government policy of dedicating the water to another use. Therefore
the assigned value of the water may be grossly overstated from the
perspective of the Nation. Or, an agency may value its inputs in pro-
gram A in terms of loss of benefits in program B for which the inputs
are substitutes. However there may be a much more productive use in
another agency, but the possibilities of transfer of funds may be very
meager. For this reason, the evaluation of the worth of inputs may be
understated.

*Further discussion of this issue is found in the paper by Knetsch in vol. 3
of this collection.

**Further discussion of this issue is found in the paper by Baumol in this
volume.
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A classic example of a set of constraints which may run counter
to estimated shadow prices arises from budget allocations in conjunc-
tion with some discretionary authority residing with agencies. Funds
for an agency are raised through taxes or bonds; they are not a con-
cern of the decisionmakers of an agency. The agency has no knowl-
,edge of the social costs of these funds, but they are very sensitive
to the fact that their actions are very limited by the funds assigned
to them. They are told that if there exists unemployment or arbitrarily
fixed exchange rates, payments made for labor or imported goods
inputs will not reflect their approximate social costs. The central
authority might calculate a shadow price and instruct the agencies
to use, say, a very low price reflecting that it is in surplus. If the
:agency were to use this price in its calculations it would use relatively
more labor than otherwise, in sensible agreement with the social evalu-
ation of its labor inputs. But if the agency is subject to a budget
limitation, which is usually the case, it would find that it would have
spent relatively more on the process using labor, that is, from its
perspective a dollar spent on labor is worth a dollar spent on machines
and though it may cost society less for them to use labor they make
the same budgetary sacrifice whether labor had been over or under-
priced. They will be hi ahly resistant to adopting these shadow prices
as operational tools in their choices of design of programs.

V. ESTIMATION PROCEDURES

The estimation procedures used to assign values to public outputs
-can be described as efforts to simulate market outcomes. It is assumed
that for a variety of technical reasons-externalities, public goods,
and so on-the private market must be supplemented by public pro-
duction and distribution. The essential character of the objective
function according to this view requires the assignment of prices which
would have resulted from market behavior, if there had been some
way to overcome the technical limitations which gave rise to public
supply and a perfectly competitive market were able to operate. This
individualistic view is usually supplemented by a judgment in regard
to the distribution of income, a far from trivial departure from con-
sumers sovereignty. The measurement rule used to determine the value
,of a government output is: estimate what the users of the public prod-
uct would be Willing to pay. Since the products are distributed at zero
or low, conventional prices there are no direct measures by which the
price can be discovered and therefore several indirect procedures are
-used to reveal the price.

1. The most common technique used to evaluate public output is to
consider the product as an intermediate good and then to estimate the
value of the marginal product of the good in further production, that
is, assume the user is a producer and then ask: by how much does the
public output increase his income? Illustrations are found in natural
and human resources development. Some goods are easily and natu-
rally treated in this fashion. For example, water supply is used for
home consumption, but the great bulk of it is consumed in agriculture,
power generation and industrial processing. Let us consider agricul-
tural water. Productivity studies of irrigated farms are used to esti-
,mate the value of the product of an incremental acre-foot of water;
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this is the agricultural value of the water. It is assumed that the
fanner would pay this amount as a price for the water and therefore
the marginal product is identified as the "imputed market price," or
"shadow price" of water. The computation of this figure is not a simple
task, but beyond these problems there are frequent errors in the appli-
cation of this approach, even when the product is easily treated as an
intermediate good.

In practice we find that the farmer is rarely asked to pay as a price-
to the Government the increment in income attributable to the water-
an amount which is interpreted as the price he would be willing to-
pay. It is usually asserted that the unwillingness to charge this indi-
cates a subsidy to agriculture. While this may be true, it also may
be true that the computed shadow price may be far greater than a simu-
lated market price for several reasons.

a. There may be alternative sources of supply and the cost of this-
supply would put a ceiling on the price that the farmer would pay for
the water, for example, ground water, pumping costs may be greater
than the charged price but below the imputed value. The failure to.
consider this alternative is a shortcoming of this analysis.

b. The budget studies usually computed an expected value over sev-
eral years. If the farmer is a risk averter he will assign a lower value
to this anticipated initome. It might be correct for the government to,
plan its operations on the basis of average expected values, but then
it would have to absorb the risk and sell the water below the price.
This problem of individual risk and government preference for ex-
pected values has not been studied in reference to the design and man-
agement of programs.

c. The computation of incremental productivity usually refers to.
averages rather than marginals. If the water is supplied at a low or
zero price then we know that the user will purchase it to the point
where the value of the marginal product would equal price. Since the
average value will be greater than the marginal, multiplying the total
amount which will be purchased by the average value will greatly
overstate the total revenue from selling the product at a market price.

The divergency between average and marginal suggests another
ambiguity in the concept of the price the users would be willing to
pay. A simulated market price equates demand and supply, it balances
off marginal gains and costs. But the price users may be willing to pay
for the quantity rather than do without it may be much greater. In
principle, the users would be willing to pay a sum equal to the area
under the demand curve in order to receive the quantity rather than
do without the project. If there are reasonably good alternatives to
the public output the demand curve will be highly elastic and the dif-
ference between the area under the demand curve and the product of
the market-clearing price and quantity would be smalL As we shall see
the limiting factor of 'alternative supply is considered in the estima-
tion of benefits in some cases, but not others.

The above difficulties of estimating the productivity values of pub-
lic services are small compared to those which arise when we con-
sider services like education and health which have been valued as
intermediate goods. For educational output, statistical studies have
found a correlation between years of schooling and income. There-
fore, it is argued that the earning capacity of an individual has been
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increased by the additional years of schooling.* Further, it is said that
the individual should be willing to pay that increment of expected
income, less his foregone earnings while he is in school, for the edu-
cational services provided him. In practice, of course, an individual
would not be expected to make such a payment, but this is attributed
to the immature judgment of a student and his lack of capital. But
does this relationship between education and income, even if it could
be convincingly established, exhaust the reasons for public education
or is it even the dominant factor? Clearly, the government is inter-
ested in many consequences beyond the income of the person. For in-
stance, will he be a better and more responsible participant in the
political process? Will he be a better neighbor? Will he have developed
values and insights which will make him a more effective parent?
Mlany more goals for education have been asserted, but all we want
to establish here is that governments will find unsatisfactory a rule
for the design of educational programs, or for the determination of
its scale, which is based only upon the enhancement of an individual's
expected income.

In the case of health services, a different set of problems develop.**
Health is much more of a consumer good than education. Health, as
an intermediate product, is valued by the additional working time
and increased productivity associated with a reduction in disability.
A saved life is valued at the present value of the expected income
stream it would have earned. (Some would say that it should be net of
the consumption of the saved life and therefore it should be the value
of his savings.) Certainly individuals are concerned about the loss
,of working time but pain, discomfort and the fear of incapacity and
death may be even more of a basis of willingness to pay to avoid illness.
If the health program were designed to maximize benefits measured
by income growth, then the diseases of the aged would be ignored and
diseases of women would receive relatively little support. Neither
individuals nor governments are prepared to accept the enhanced in-
come as the sole basis for determining the private or social benefits of
health.

2. A second indirect technique commonly used to estimate what
individuals are willing to pay is based upon the cost savings of the
public service, that is, the reduction in the costs that individuals would
have incurred if the public service were not supplied. This approach is
most commonly adopted in. the fields of transportation and power.
Generally, it is assumed that there is an inelastic demand for the out-
put and, therefore, the public somehow would have managed to trans-
port the goods or to develop energy though the costs would have been
much higher. The major sources of savings are private carrier costs
in the case of transportation and private generation of energy in the
case of power.

The cost-savings approach to benefit measurement faces two prob-
lems: the identification of the real alternatives which were saved
and the constraints imposed upon policy if the user savings are the

*Further discussion of this issue is found in the paper by Brandl in vol. 3 of
this collection.

**Further discussion of this Issue is found in the papers by '"holey in this
volume, and Grosse in vol. 3 of this collection.
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basis of evaluation. In the case of transportation, the costs savings are
realized by shippers and travelers. An improved highway would re-
duce the travel time and operating costs of traveling between any two
points. Presumably the users of the highways would be willing to pay
that difference.

The savings for many public services should be the alternative
facilities or programs which would have been provided by the govern-
ment. Unfortunately, public agencies are notoriously poor in consider-
ing alternatives. For instance, an apprenticeship training program
may be an alternative to vocational training in a school, but the edu-
cational' agency is unlikely to consider an inservice program as an
interesting or feasible alternative. Importing goods may be an alter-
native to agricultural expansion, but this is not likely to be considered.
Organizations are not active searchers for information about alter-
natives they are not likely to' pursue it. It is also true that many of the
most feasible alternatives may be those ruled out by legal or admin-
istrative constraints and never even considered.* For instance, a change
in the tax structure may provide a very different set of incentives
for private consumption but it might never be considered by an operat-
ing agency. As a consequence, estimates of the real costs of alternatives
which are saved are notoriously bad, except for the calculation of user
savings in some cases.

The assumption of inelastic demand leads to greatly inflated multi-
plier of overstated benefits. The increased traffic generated by a pub-
lic project would not have existed at the old cost structure and there-
fore it would be an error to assume a benefit equal to the unit cost
savings of the old' traffic multiplied by the augmented new traffic,
including the increased flow. This problem becomes very acute when
activity shifts among cities or ports in response to slight improve-
ment of facilities. There may be large movements responding to very
slight gains in private transportation costs, possibly far below the
amount necessary to pay for the capital costs of the facilities.

The limitations of the use of costs of alternative programs as a meas-
ure of benefits is reflected in the analytical studies of the PPBS groups.
These studies are appropriately labeled as cost-effective rather than
cost-benefit analyses. The objectives of the program are usually spec-
ified in physical terms and the alternatives where trade-offs are con-

sidered as. restricted to those under the control of the agency. The'
narrow view is typified by the label given the function of the military
system analysts: the most bang for the money rather than the most
national security or social welfare.

The evaluation of public output in terms of costs or savings by users

is based upon an assumption that we are to be guided by the efficiency
calculation of the individual beneficiaries of the project. Political and
administrative leaders resist the policy conclusions drawn from these
studies since they see them as restrictive of their. freedom to plan the
development of the nation. For instance, the benefit-cost calculations
might indicate the most efficient transportation network but efficiency
has never been a sufficient criterion for governments in their locational
policies. It is possible that governments have erred in trying to sup-

*Further discussion of this issue is found in the paper Achinstein in this

volume.
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port their declining regions, to populate their empty places, or to stem
the flow of population to their capitals, but the public support of these
programs has been great. Though economic arguments of external
economies and diseconomies have been used to defend these programs,.
it is clear that regional objectives have been pursued for their own
sakes, with a willingness on the part of the government to sacrifice
national income for these benefits.

Cost savings on the part of individuals or agencies need not be the
only frame of reference in trying to discover shadow prices. There is
an alternative formulation which views the legislature or administra-
tion as representatives of the aggregate of citizens. It is argued that
unrestrained political bargaining is not optimal but that the addition
of appropriate information to the decisionmaking process would lead
to optimal outcomes. The first step of the analyst is to design a quan-
titative measure of the product of the public output. This is not difficult
in the case of most commercial, marketable commodities like food,
clothing, or machines, but for services like recreation, education, or,
national defense, an appropriate unit of output is not obvious. The
most common measures refer to use of the service rather than their
desired qualities; e.g., years of schooling rather than increased pro-
ductivity, socialization, and so on. The second step is to estimate the
real costs of resources necessary to produce the outputs. The above in-
formation is equivalent to the marginal rate of transformation between
two public services. The decisionmaker is then asked to revise the ex-
penditure levels among the public services-the revision, if the au-
thorities are responsive to the public, would be in the direction of
equating the marginal rate of substitution in utilities to the marginal
rate of transformation in production. A decisionmaker who seeks to be
most effective will welcome this information-structure, but there is a
great gap between the decisionmaker's objective function and the social
welfare, defined by aggregating individual preferences. In practice,
this pattern of information of real costs and benefits for decisionmak-
ing is appropriate to the view of a public interest, defined as a social'
ordering expressed by the government.* The net result of applying
this criterion, besides optimal allocation, is the derivation of an appro-
priate set of shadow'prices. These are the relative costs of the different
public services when the government has decided that the budget has
been optimally allocated. The ratio of marginal costs of two public
outputs will be the same as the ratio'of their social values and there-
fore the marginal costs figures will have the same interpretation we
give to competitive market prices.

3. The third major technique of shadow price estimation is to esti-
mate directly the users prices by appeal to market information. This
is the most difficult task, but it may prove to be the most fruitful. In
many cases there are near substitutes for collective consumption. There
is usually a private educational, health, or recreational market; the
extensive study of this market may provide the needed price informa-
tion. The difficulty facing the analyst is that the comparable private
commodities are sometimes very different. The characteristics of serv-
ice of a private medical clinic may be sufficiently similar to a public-

* Further discussion of this issue is found in the paper by Steiner in this~
volume.
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clinic that the private data may be usable, but the differences between a
public park and a private camp are huge and difficult to compare.

Another form of use of market data is more indirect, it relies on
'the responses of the private sector in gaining access to the free public
services. Public services are free, but access to them may be costly.
Parks are free, and since they are desirable men will pay higher rents
-for sites located close to them. There would be similar shifts in the
demand for land because of differential quality of schools, medical
facilities, highway systems, and so forth. Households will reveal their
preferences 'by their locational decisions, and further, the revelation
will be quantitative. An analysis of the household's costs may provide
information about the value they assign to these public services. This
-form of analysis will require complicated econometric studies, since
changes in behavior will be due to many factors and some shifts will
-be due to the initial changes of the users of the public services rather
than to the public services themselves.

VI. SHADOW PRICES AND INCENTIVES*

We have alluded to the problem of incentives to public officials, but
-that brief allusion greatly understates their importance. Shadow prices
-are useful pieces of information, but unless the decisionmakers bene-
fit by acting on the basis of those prices little is gained. It is utopian
to assume that disinterested scientists will compute the shadow prices
and devoted public servants will accept them as binding. When I dis-
cussed the use of a low shadow price for unemployed labor I pointed
-ut that since the agency is subject to a budget constraint they are not
'likely to -be receptive to a rule which tells them to treat labor as though
-it were a free grood when it is obvious to them labor inputs place a drain
on their limited budgo-et. A similar set of improper incentive is reflected
in the continuous battling between highway authorities and conserva-
tionists. Public parks provide "free or cheap land" from the perspec-
tive of the construction agency and since their budget is limited-the
'use of public land maximizes the amount of traffic served per dollar
of their budget.

The problems of incentives and shadow prices may be of even
greater magnitude when we deal with the many decentralized pro-
grams initiated by the Federal government in the urban areas. The
Federal government may identify targets and even assign values to
outputs but if incentives to local governments are not consistent with
-these values the federal objectives are not likely to be achieved. For
instance, fiscal profitability is of minor concern to the national interest
-but the payoffs of a project along this dimension often dominate the
local design and execution of a program.

The thrust of the above remarks is that the problem of shadow price
determination is not simply one of calculation. If the shadow prices
(re to Snide behavior then those who must make and implement the
'decisions require incentives to provide the "correct" information
needed for calculation and to use the prices. Therefore the studv of
shadow pricing rules onens up the even more difficult study of the
'ontimal structure of government.

*Further diseussion of this issue is found in the paper by SchnItze in this
volume.
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Robert H. Haveman is Associate Professor of Economics at Grinnell
College, currently on leave as Senior Economist of the Subcommittee on
Economy in Government of the Joint Economic Committee.

Under conditions of full employment, the monetary costs of public
expenditures closely approximate the social costs. This is so because the
prices paid for the labor and capital inputs to public investments accu-
rately reflect the value of the outputs which are being foregone when
resources are diverted to government projects. However, public invest-
ments are often undertaken under conditions of less than full employ-
ment. "To the extent that otherwise unemployed resources are drawn
into use by the public expenditure, the social cost of the expenditure . . .
is less than the market or monetary cost . . . by definition, these un-
employed resources are not producing other things." This divergence be-
tween monetary and social costs can be observed even under conditions
of relatively low overall unemployment, because of the "substantial
variation of unemployment rates by occupation, by industry, and by
region, around the national average unemployment rate."

Using the results of a recently developed computational model, Profes-
sor Havenian explains how the true social cost of a public expenditures
can be estimated. This framework proceeds by estimating the occupa-
tional. industrial, and regional pattern of labor and capital demands
generated by the project; relating this pattern of demands to unemploy-
ment data for comparable categories: and then adjusting the monetary
costs for the idle resource use which is shown to be incorporated in them.

He then describes a method of adjusting for the divergence be-
tween "nominal" (monetary) benefit-cost ratios and the more relevant
"opportunity cost" (social) benefit-cost ratios. As a result of this adjust-
ment, projects whose benefit-cost ratios might have been unacceptable
under full employment assumptions may become acceptable under condi-
tions of less than full employment. He analyzes the effect of using social
cost estimates on the design, location, and priorities of public invest-
ments and concludes that "only through substituting social opportunity
costs for nominal monetary costs in the expenditure criterion can public
decision-makers isolate expenditures which are both intrinsically eco-
nomic and substantial employment generators."

Intri'oduction

In the post-war period, the expenditure side of the public sector
has been the subject of a substantial amount of analysis. While some
of this work developed and refined the theory of public expenditure
analysis, other work was aimed at improving the methods for evalu-
ating the economic gains and the costs of alternative expenditure proj-
ects. This paper reflects the latter of these two emphases. It presents
the reasons why monetary costs fail to. reflect real social costs when
the economy is experiencing unemployment and excess capacity, and
elaborates a method for adjusting monetary costs when such condi-
tions prevail. The implementation of this method eliminates the
overstatement of real costs by monetary costs when some of the re-
sources drawn into use by a public expenditure have idleness as their
alternative.

*The views expressed in this paper are the author's and not necessarily those.
of the Joint Economic Committee.

(547)



548

I

An essential proposition in public expenditure economics is that,
in evaluating the economic worth of a public expenditure, it is the
.socicd costs and social benefits which must be evaluated and not the
private (or monetary) costs and private (or monetary) benefits. A
second proposition is that, while social and private values may well
be identical, they are not likely to be when there is some imperfection
in the operation of the market system.* Clearly, the existence of
unemployed resources represents market system imperfection which
would cause these two values to diverge.'

If resources in the economy are fully employed, the monetary costs
of the labor and capital purchased by a public expenditure are likely
to be a good approximation of the value of the things which society
would be able to enjoy if the expenditure were not undertaken. 2 This
is so because the price paid to resources employed in any enterprise
tends to equal the value of what these resources are producing in that
use. *When they are hired away from that activity, society is forced
to forgo the output which they would have produced.

Consider, for. example, a $100 public expenditure which is used to
purchase $100 worth of labor and capital. If there were full employ-
ment and if the economy were functioning ideally in other respects,
-these resources would have been used to produce $100 worth of goods
and services of some unknown composition which would have been
purchased, used, and enjoyed by members of the society. This $100
worth of goods and services, then, is the social cost necessitated by
the public expenditure. Stated alternatively, because of the $100
public expenditure, resources of that value are diverted from pro-
ducing $100 worth of other things and society is forced to forgo the
opportunity of using and enjoying 'these particular "other things."

However, when there is not full employment of labor, or when
plant capacity is not fully used, some of the resources hired by the
public expenditure may not have to be diverted from alternative uses.
Some of them may be drawn from the pool of unused or idle labor
or capital resources. In the case in which the public expenditure em-
ploys otherwise idle resources, society does not have to. forego the
opportunity to use and enjoy other things. By definition, these unem-
ployed resources are not producing other things. Consequently, to the
extent that otherwise unemployed resources are drawn into use by

-the public expenditure, the social cost of the expenditure-the value
of the alternative uses that would have been made of the required
-manpower and capital-is less than the market or monetary cost.

II

It is clear that public expenditures made during a period of sub-
stantial unemployment would call into use some resources which would
otherwise have been unemployed. Not so obvious, however, is the fact

William J. Baumol, Welfare Economics and the Theory of the State (second edition,
Cambridge: Harvard University Press, 1967), pp. 135-142. In that volume, Baumol treats
unemployment as an external diseconomy requiring a collective remedy outside of the
market system.

This, of course, assumes that the market system is operating at Its "efficient best" in all
'Other respects.

*Further discussion' of this issue is found in the papers by Davis & Kamien,
Kneese &.d'Arge, Zeckhauser, and Demsetz, in this volume.
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that a similar result is likely when the national unemployment rate
is quite low. However, this latter proposition-that some resources
called into use by the marginal public expenditure would otherwise
be idle, even under conditions of relatively full employment-is a point
which must not be neglected.

The reason for this effect is the substantial variation of unemploy-
ment rates by occupation, by industry, and by region around the
national average unemployment rate. If the Nation showed a full
employment rate of 4 percent and if every occupation in every region
-showed that same rate of unemployment, a public expenditure could
in all likelihood cause 100 percent of the resources which it required
to be diverted from other uses. However, if the 4-percent national
rate is composed of a 2-percent unemployment rate in some occupa-
tions (regions) offset by a 6- to 7-percent unemployment rate in other
occupations (regions) it is not likely that all of the labor which is
hired by the public expenditure would be diverted from other uses.
A part of these resources would be drawn from the high unemploy-
ment occupations (regions) in which case the public expenditure
would call into use some resources which would otherwise have lain
idle. Indeed, in the case in which there is substantial variation of
occupational, industrial, and regional unemployment around the na-
tional unemployment rate, it is conceivable that the full set of resource
demands imposed by the public expenditure might be met by units of
labor and capital drawn from the idle pool.

Table 1 shows that, in fact, there is a substantial amount of varia-
tion of occupational, industrial, and regional unemployment rates
around the national average. The distribution of unemployment rates
around the national average is presented for 1960. In that year the
national unemployment rate was 5.6 percent. From the data in these
distributions, it is clear that it is necessary to know the structure of
demands which a public expenditure imposes on the economy in order
to determine the extent to which the expenditure does or does not
use resources which would otherwise be unemployed.

TABLE 1.-VARIATION OF OCCUPATIONAL, INDUSTRIAL, AND REGIONAL UNEMPLOYMENT RATES AROUND
NATIONAL AVERAGE, 1960

Occu pa-
Unemployment rates tional I Industrial2 Regional

3

Below 2.6 ---------------------------------------- 4 1 0
2.6 to 3.6 -3-------------------- 2 6
3.6 to 4.6-0 :------- ---------------------- 8
4.6 to .6 ----- 2 4 15
5.6 to 6.6 - - 3 4 11
6.6 to 7.6- 0 1 7
7.6 to 8.6 --- 1 2 2
8.6 or more -5 2 1

Data for 18 major occupational categories.
2 Data for 16 major industry categories.

Data for 50 States.

*W'hen this result is related to the opportunity cost logic presented in
section I, it becomes clear that much public spending in the postwar
period imposed social-or opportunity or real-costs on the society
which were less than the monetary costs.3 Moreover, and more impor-

a If an unemployment rate of 5 percent Is defined as full employment, 10 of the 21 years
since World War II were years with idle productive capacity in excess of this minimum;
l of the 21 years saw unemployment in excess of the frictional minimum If 4 percent is
the full employment rate.
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tantly given today's unemployment situation, some spending which
occurs during periods of rather full employment may enta-il the use of
resources which would otherwise have been unutilized or underutilized.
This would be especially true if the pattern of resource demands
imposed by a particular public expenditure emphasized the occupa-,
tions, industries, and regions which had substantial unemployment
even though, overall, the economy was rather fully employed. Again,
the use of these resources entails zero opportunity costs.4 Clearly, the
accurate economic evaluation of the social costs of a public expenditure
requires a detailed estimate of the pattern of the occupational, indus-
trial, and regional demands imposed by the expenditure and a compari-
son of these demands with the existing pattern of occupation, indus-
trial, and regional unemployment, both when the economy is not fully
employed and when it is.

III

The first step in evaluating the opportunity costs of a public expendi-
ture is to estimate the pattern of the-demands~generated.by the expendi-
ture for labor, by occupation, for capital, by industry, and for both
labor and capital, by region. While the pattern of labor and materials
employed directlv by the expenditure is not difficult to ascertain, the set
of final labor and capital demands imposed after the material inputs
are traced through the several rounds of the production process is far
more difficult to estimate. Recently, this estimation task has become
possible because of the national input-output matrix assembled and
published by the Office of Business Economics of the U.S. Department
of Commerce ' and the industry-occupations matrix completed by the
Bureau of Labor Statistics of the U.S. Department of Labor.6 Wkhen
these empirical matrices are incorporated along with basic estimates
of the direct resource demands of a public expenditure into an appro-
priate computational. model, the. full catalog of direct and indirect.
demands placed on factor sources-by occupation, industry, and
region-can be estimated.

In one particular model developed for the purpose of estimating the
complete pattern of labor and capital demands imposed by a public
expenditure, the sequence of computations proceeds as follows: '
Given the basic data on the direct material, equipment and supply
inputs required by an expenditure, the complete pattern of industrial
demands can be calculated through use of the input-output matrix.
Then, on the basis of a set of relationships which grant a preferred
status to the region in which the expenditure is undertaken and the

4Implicit in this position is the proposition that involuntary leisure has zero benefit to,
either the unemployed worker or the societv.

5 Morris R. Goldman. Martin L. Mailmont. and Beatrice N. Vaccara. "The Inter-
Industry Structure of the United States." A Report on the 1958 Input-Output Study,.
Survey of Current Business, 44 (Nov. 11964). 10-29; Norman Frnmkin, "Construction
Activity in the 1958 Input-Output Study." Survey of Current Business, 45 (May 1965),
13-23 ; National Economics Division Staff. "The Transactions Table of the 1939 Input-
Output Study and Revised Direct and Total Requirements Data," Survey of Current Busi-
ness. 45 (Sept. 1963). 33-49.

U.S. Department of Labor, Bureau of Labor Statistics, Handbook of Methods for Surveys
and Studies, Bulletin No. 14M8 (Washington, 1966). Chap. 7, and U.S. Department of Labor,
Bureau of L.ibor Statistics. Occupational Ermployment Statistics, Sources and Data,
Report No. 305 (Washington, June 1966).

'An elaboration of the details of this model and its use can be found in Robert Flaveman.
and John V. Krutilla. Unemployment, Idle Capacity and the Evaluation of Public Ex-
penditures (Baltimore; Johns Hopkins Press. 1968).
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geographic location of each industry's capacity, the geographic dis-
tribution of these total industrial demands is estimated. Third, by
using the industry-occupation matrix, the labor demands imposed on
each region because of the industry output demands are estimated, in
occupational detail. Fourth, these occupational labor demands gen-
erated by purchases of materials, equipment, and supplies-and dis-
tributed among the regions-are added to the onsite occupational
pattern of labor demands by region. Finally, the pattern of demands
imposed on capital are determined by industry and by region by
applying appropriate capital-output ratios to the total output de-
mands, by industry, which were estimated in the second step.

By employing this model, the pattern of resource demands can be
computed for any public expenditure in 156 occupation, 80 industry,
and 10 region details. Table 2 shows, in substantially consolidated
form, the kind of detailed estimate furnished by this model. In that

table the pattern of occupational, industrial, and regional demands is
shown when a multiple-purpose-including hydroelectric power gen-
eration-water development project is constructed in the Lower At-
lantic States.

In the final column of this table. it is shown that a total gross output
'of $1,032 per $1,000 of total project cost is generated by the direct pur-
chases of materials, equipment, and supplies required for the project."
Of this total gross output demand, 29 percent of it, or $300, is imposed
on the Lower Atlantic region-the region where the project is assumed
to be constructed. In addition, because of the heavy demands which this
kind of installation places oln durable equipment manufacturing, a
substantial set of demands are imposed by the project on the Mid-
Atlantic and East North Central regions where these industries are
concentrated. Together, these three regions account for over 70 percent
of the total gross output stimulated by the expenditure. That it is the
durable goods industries which account for this regionally concen-
trated result is also seen in the table. Of the total gross output of
$1,032, durable goods production accounted for $539, or over 50 per-
cent.. Of the $539 of durable goods output, over $320 or 60 percent is
produced by the Mid-Atlantic and East North Central regions.

In the lower portion of table 2 the labor demands required by the
project are shown in occupational detail and by region. Because of
the nature of this kind of construction installation, manv of the labor
demands are required on the construction site. This accounts for the
heavy concentration of labor demands in the region in which the proj-
ect is assumed to be constructed. The Lower Atlantic region supplies
nearly three-fourths of the total labor demand generated by the proj-
ect. Consistent with the gross output estimates which demonstrated
the concentration of durable goods in the highly industrialized re-
gions, it is seen that those labor demands which the project imposes
on other regions are concentrated in the Mid-Atlantic and East North
Central regions and among the craftsman and operatives occupations.

6 This $1,032 represents the total gross output, both direct and Indirect, generated by
the final expenditure. Ite size atnd industrial breakdown was estimated by on input-output
calculation. The value of final demand, representing direct purchases of materials, equip-
ment, and supplies, was $514 (out of $1,000 of total project cost). It is this final demand
which, through the inp nt-output calculation, generated the $1.032 of total gross output.
The portion of the $1.000 of total project cost not represented by direct purchases of mate-
rials, equipment, and supplies Is largely accounted for by the direct demand for on-site



TABLE2.-GROSS OUTPUT BY INDUSTRY AND TOTAL LABOR COST BY OCCUPATION IN EACH OF 10 REGIONS FOR A $1,000 PUBLIC EXPENDITURE ON A MULTIPURPOSE WATER RESOURCE PROJECT
ASSUMED TO BE CONSTRUCTED IN THE LOWER ATLANTIC REGION, IN DOLLARS PER $1,000 OF EXPENDITURE'

Mountain
New Mid- East north- West north- Lower West south- and west

England Atlantic Central Central Southeast Atlantic Central Coast Total

INDUSTRY 0o

Agriculture, forestry, and fisheries -2(5) 2(6 1(15) 2(21) 1(16) 2(4) 1(13) 2(21) 8
Mining (including crude petroleum) -'(3) 4(5) 4 (5) 4 (6) 2 (4) 35(58) 10(14) 7 (9) 77
Construction -,,- -2-(2) 1(11) 1(16) 2 (3) 2 (3) 5(54) '(4) '(6) 9
Nondurable goods manufacturing -7 (7) 20(20) 24(23) 5 (5) 10(10) 11(11) 14(14) 11(10) 103
Durable goods manufacture - 31 (6) 126(23) 197(37) 27 (5) 29 (6) 49 (9) 25 (5) 56(10) 539

Lumber and wood products -1(5) 1-(7) 2(12) ' (4) 2(16) 1 (8) 1 (7) 6(40) 13
Stone, clay and glass products -4 (5) 15(19) 19(24) 6 (8) 7(10) 13(17) 5 (6) 9(12) 78
Primary metals industries -6 (4) 37(28) 47(36) 4 (3) 6 (5) 14(11) 3 (3) 14(10) 129
Fabricated metal industries -6 (6) 23(23) 31(31) 6 (6) 8 (8) 12(12) 5 (5) 11(11) 100
Machinery (excluding construction and electrical) 8(10) 22(29) 34(45) 3 (4) 2 (2) 2 (1) 1 (1) 4 (5) 75
Construction machinery -1 (1) 4 (8) 27(52) 4 (7) 1 (3) 2 (3) 9(17) 4 (93 52
Electrical machinery- 58) 19(29) 26(40) 3 (5) 2 (3) 3 5) 1 (1) 5 (8) 64
Transportation equipment I 44 3(14) 11(52) 1 (4) 1 (5) 1 7) 1 3 2(10) 20
Miscellaneous manufacturing ----- 3(45) 1(21) 2(5) 2(3) 2(2) (2 2 '(7) 7

Transportation and warehousing -1 (2) 6 (8) 8(11) 2 (2) 2 (3) 49(58) 2 3) 3 (4) 72
Wholesale and retail trade - (2) 6 (6) 9 (9) 1 (2) 2 (2) 70(75) 2 3 (3) 93
Services -4 (3) 14(11) 21(16) 4 (3) 4 (3) 71(54) 6 5) 7 (6) 131

Total gross output' - ---- ------------- 45 (4) 177(17) 264(26) 45 (4) 52 (5) 300(29) 61 (6) 89 (8) 1,032



OCCUPATION

Professional, technical, and kindred
Managers, officials, and proprietors
Clerical, and kindred workers
Salesworkers
Craftsmen, foremen, and kindred .

Carpenters
Cement finishers
Iron and metal workers ,
Construction equipment operators
Other building trades
Mechanics
Labor foremen -
Other craftsmen, foremen and kindred

Operatives and kindred workers
Truck and tractor drivers
Sailors and deckhands
Other operatives and kindred.

Service workers
Laborers
Farmers and farmworkers ..

Total labor cost 4 '

2 6 9 1 1 49 2 3 72
1 5 '8 1 2 43 2 3 662 6 9 1 1 22 2 3 46

(2) I 1 (2) 1 6 (2) (5 1(23 11 18 3 3 274 3 319(2) (2) (2) (2) (2) 48 (2) (9) 49
(2) (5) (2) (2) (2) 4 (2) (2) 4
(2) (2) (2) (2) (2) 22 (2) (2) 22

(2) 1 1 (2) (2) ~~~~~~ ~ ~~~ ~~45 ()()4
(2) 1 1 (2) (2) ~~~~~~ ~ ~~~ ~ ~~~~~~37 ()(2) 41

(2) 2 3 (2) (12 12 8(2) 1 81 2 4 1 (2) 48 I 1 58
1 5 9 1 1 58 1 2 88

4 13 20 3 4 54 3 7 108
(2) 2 2 1 (2) 1 5 1 1 22
(2) (2) (2) (2) (2) (2) (2) (2) %3 12 17 2 3 39 3 56
(2) 1 2 (2) (2) 3 (2) (5) 71 3 4 1 1 77 11 89 t(2) (2) (2) (2) (2) (2) (2) (2) 2

Co12 (2) 47 (7) 70(10) 12 (2) 14 (2) 527(73) 13 (2) 24 (4) 719

I Percent of row totals stated in parentheses behind the dollar values.
2 Less than $0.1 but greater than 0.
3 Less than $0.5 but greater than 0.

4 Rows may not add because of rounding.
r Percent of total gross output stated in parentheses behind regional total gross output Ogures.
6 Percent of total labor cost stated in parentheses behind regional total labor cost figures.



554

Finally, the substantial disparity in the pattern of industrial and
-occupational demands generated by various project types should be
noted. While all of the project types analyzed were water resource in-
vestments, the anatomy of their industrial, occupational, and regional
impacts is far more diverse than is generally recognized. While some
project types require very little on-site construction (dredging),

others require the installation of huge capital facilities (multipurpose
projects). For 12 project types analyzed, the ratio of labor compensa-
tion (direct and indirect) to total project cost ranges from .52 to .72.
The range in the ratio of on-site labor cost to total labor cost extended
from .25 to .58. The ratio of durable goods demanded to gross material
demands extends from .2 to .65. When all of the project types are as-
-sumed to be constructed in the Lower Atlantic region, the percent of
national gross output retained in that region ranges from 24 to 32 per-
cent; the percent of national labor cost retained extends from 69 to 75
percent. Even more radical disparities among project types are noted
as detailed industrial or occupational sectors are studied.

I\T

Having ascertained the pattern of resource demands imposed by a
public expenditure, the next step in evaluating the social costs of these
demands is to compare them with the occupational and regional pat-
tern of labor unemployment and the industrial pattern of excess
plant capacity. As described above, the monetary costs of a public
expenditure represent real opportunity returns forgone at the margin
only if all of the resources used had alternative employs. If there is
unemployment, however, some labor used is likely to be drawn from
the idle pool. This labor has no comparable opportunity cost. Simi-
larly, the opportunity rate of return on otherwise idle capital drawn
into use by the expenditure is zero. However, because capital services
are largely storeable, depreciation charges are a real cost properly
imputed to the expenditure even when otherwise idle industrial capa-
city is drawn into use.

On this basis, the occupational, industrial, and regional breakdowns
of monetary costs can be modified to the extent that the units of labor
and capital represented would have been otherwise idle. To estimate
the extent to which any labor and capital demand employs otherwise
unused resources, it is necessary to trace each unit of labor and capital
employed to its source and to inquire concerning its alternative use.
In the absence of data necessary to implement this counsel of perfec-
tion, the model discussed here assumes that the levels of occupational
unemployment (or, in the case of capital, industrial excess capacity)
are significant determinants of the proportion of labor drawn from
any occupation and region (capital drawn from any industry) which
would have, in the absence of the expenditure, been idle. For example,
this approach treats an increase in the demand for labor at low levels
of unemployment as simply shifting workers among jobs without re-
-ducing unemployment below the frictional minimum. However, as
the rate of unemployment (excess capacity) rises, so too does the
probability that the incremental demand will draw otherwise unem-
ployed labor (idle capital) into use. Because accurate knowledge on
the pattern of labor and capital market response does not exist, a set
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of synthetic response functions is employed. These functions relate the
probability that a given increment in the demand for labor and capital
will be drawn from otherwise unemployed resources to the level of
occupational unemployment and industrial excess capacity on the basis
of reasonable assumptions concerning market operation.

In figure 1 the kind of relationships used to estimate the extent to
which labor demands are supplied from otherwise unutilized resources

Figure 1
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in this model are shown." The set of synthetic functions inscribed with-
in the area between the two curves states that the higher the unemploy-
ment rate, the greater the proportion of labor from any given occupa-
tion which is hired from the idle pool. The region labeled rf describes
the range of unemployment rates at which each of the major occupa-
tional categories is said to be fully employed. 10 Full employment for
each occupation is defined by the national unemployment rate experi-
enced by that occupation in 1953-a year with minimum unemploy-
ment without undue inflationary stress. The point labeled r. signifies
the rate of unemployment at which an increment of demand would be
entirely supplied from otherwise unutilized resources. For the set of re-
lationships included in the shaded area of figure 1, this unemployment
rate is .25, which is the estimated rate of unemployment at the height
of the depression of the thirties. It is assumed that under such con-
ditions, increments to the demand for labor and capital are satisfied
with no displacement of alternative outputs. The relationships incor-

* The area between the two curves is the region within which the response functions one
for every major occupational category, fall. A separate set of functions, not shown iere,
was used to estimate the proportion of capital demands, by industry, which were satisfied
by otherwise Idle capacity.

10 There Is a single rate for each occupational category within rr.
27-877-69-vol. 1-37
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porated into the curves which lie in the shaded area are offered as an
accurate portrayal of actual labor market behavior.

These relationships (and similar ones for estimating the with-
drawal of capital from the idle pool) are used with detailed data
on the level of occupational unemployment by region and industrial
excess capacity to provide the basis for estimating the real costs of
public expenditure. By combining the labor and capital response re-
]ationships with detailed evidence on the occupational, industrial, and
regional patterns of unemployment, an estimate of the proportion
of the labor and capital withdrawn from the idle pool in each per-
tinent occupation, industry, and region is obtained. By multiplying
these percentages by the dollars of monetary cost in each category,
the amount of monetary cost which, because of the use of otherwise
unemployed resources, is not matched by social cost is estimated.
*When the monetary costs are adjusted for the idle resource use which
is incorporated in them, the remainder represents the true social cost
of the public expenditure."

V

In tables 3 and 4, some estimates of social cost and its relation-
ship to market cost are shown for a sample of public expenditures.
These estimates are based on the unemployment conditions experienced
in 1960. As noted, the unemployment rate was 5.6 percent in that
year. Consequently, the adjustment to market cost required for in-
vestments undertaken in that year was substantially greater than for
investments undertaken in more recent periods with unemployment
levels below 4 percent. In table 3, the variation in the percentage
which social costs form of total labor costs is shown for five public
expenditure categories in the water resources area. *While this data
shows the influence of regional unemployment differentials on the
degree to which total monetary labor cost requires adjustment. the
model described above also generates tables which highlight the vari-
ation in social cost as a percentage of monetary cost for numerous
detailed occupational and industrial categories.

In table 4, estimates of social cost as a percent of the total ex-
penditu're are shown for the same public projects constructed in each
of the 10 regions, again with unemployment conditions prevailing
in 1960. Table 4 demonstrates the substantial variation in the required
cost adjustment which exists among project types. It also shows that
the variation in adjustment for any single project type as its geo-
graphic location changes is even more significant than the variation
among project types. In no case does the range for the former varia-
tion fail to exceed 15 percentage points. The influence of geographic
unemployment on required cost adjustment is clearly seen by com-
paring the cost adjustments for projects constructed in the high
unemployment lower Atlantic region with similar data for project
construction in other regions. For every project type, the cost adjust-
ment required for construction in this region is at least 10 percentage
points below the median adjustment for all regions.

11 On the basis of this formulation, it is seen that the exercise of adjusting nominal costsfor the unemployed labor and idle capital which is used is an example of "shadow pricing."
See the paper by Margolis, in this volume.
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TABLE 3.-ESTIMATE OF SOCIAL LABOR COST AS A PERCENT OF MARKET LABOR COST FOR 5 REPRESENTATIVE
PUBLIC EXPENDITURES IN 10 REGIONS OF PROJECT LOCATION, 1960

La rge
Large Local Medium multiple-

earthfill flood concrete purpose
Region dams protection dams projects Dredging

New England- 88 82 88 87 83
Mid-Atlantic -80 74 82 81 76
East North Central- 90 89 92 92 89
West North Central -------- 87 84 89 89 88
Southeast -93 92 94 94 88
Lower Atlantic -75 65 74 73 73
Kentucky-Tennessee -81 75 81 80 77
West South Central -92 91 93 93 86
Mountain ---- 91 92 93 93 94
West Coast -85 82 86 86 74

Range of percentages -75-93 65-92 74-94 73-94 73-94. 0
Median percentage -87.5 83 88 88 84.5

TABLE 4.-ESTIMATE OF TOTAL SOCIAL COST AS A PERCENTAGE OF TOTAL EXPENDITURE FOR 5 REPRESENTA-
TIVE PROJECT TYPES IN 10 REGIONS OF PROJECT LOCATION, 1960

Large Local Medium Large multi-
earthfill flood concrete ple-purpose Range of Median

Region dams protection dams projects Dredging percentages percentage

New England -89 84 88 87 84 84-89 86. 5
Mid-Atlantic -82 77 84 82 78 77-84 80.5
East North Central 91 90 92 92 90 90-92 91. 0
West North Central 88 85 90 89 89 85-90 87.5
Southeast -93 93 94 94 88 88-94 91.5
Lower Atlantic 78 69 77 76 75 69-78 73.5
Kentucky-Tennessee -- 83 78 83 81 79 78-83 80.5
West South Central 92 92 93 93 87 87-93 90.0
Mountain -92. 92 93 93 94 92-94 93.0
West Coast -86 84 87 87 76 76-87 81. 5

Range of percentage 78-93 69-93 77-94 76-94 75-94
Median percentage 88.5 84. 5 89 88 85. 5

The results of both tables 3 and 4 are summarized in figure 2. The
charts shown there display the percentages by which the dollar costs
of the selected public expenditures undertaken under economic condi-
tions similar to those of the 1957-64 period-of which 1960 is taken
to be typical-would overstate the social costs. The differences vary
with the unemployment levels and other economic conditions in the
region where a project is located, and also with the amounts, kinds,
and origins of labor and materials required for each type of pi-ojeet.

Examination of this da-ta suggests that the social cost of public
expenditures for investment projects undertaken in 1960-and by
inference from 1957-64-is between 70 and 90 percent of nominal mone-
tary expenditures. The precise percentage depends on the category of
expenditure, the region in which it is undertaken, and the nature of
the relationship used to relate the rate of idle resources to the pro-
portion of resources demanded by the public expenditure which will
be withdrawn from the idle pool.
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Figure 2

REGION OF PROJECT LOCATION: Percentage below dollar cost
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VI

Given the estimated social costs, the question remains as to the
extent to which the "nominal" benefit-cost ratios computed for projects
constructed during the slack conditions between 1957-64, for example,
or for chronically depressed areas, diverge from the more appropriate
"opportunity cost" benefit-cost ratios.

While nominal capital (construction) costs overstate opportunity
costs by the magnitude suggested, the effect on the benefit-cost invest-
ment criterion will be dampened to the extent that future operating,
maintenance, and interim replacement costs occur in a fully employed
economy. It is convenient, although not essential, to assume that in-
-zstments made under conditions of unemployment do not operate in
a less than fully employed economy. With this assumption, the com-
ponent of annual project costs requiring adjustment will be only the
capital charges-that is, the interest and amortization component of
annual costs. The required adjustment in annual costs, therefore, will
be a function of the ratio of annual operating, maintenance, and in-
terim replacement costs (c) and the capital (or construction) costs
(K).
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The impact of construction cost adjustment on benefit-cost ratio
calculations is shown graphically in figure 3 on the assumption that
only construction costs require adjustment. Here the divergence in
the nominal benefit-cost ratio from the true social benefit-cost ratio
is analyzed for capital intensities (c/K) of .01 and .10. The upper
curve shows the relationship of the social to the nominal benefit-cost
ratio at different ratios of social capital costs to total capital costs for
a public expenditure in which the annual operating costs (c) are 10
percent of initial construction costs (K). The lower curve shows the
same relationship for a more capital-intensive expenditure-one in
which annual operating costs are only 1 percent of initial capital costs.
From these relationships, it is seen that when social costs for initial
project construction are, say, 75 percent of total monetary costs,
the nominal benefit-cost ratio for an economically efficient project
can be as low as .78:1 if the undertaking is very capital-intensive
(say, c/K=.01). On the other hand, for a less capital-intensive ex-
penditure (say c/K=.1), a ratio of social capital costs to total costs
of 75 percent would require a nominal benefit-cost ratio of at least
.9 :1 for the investment to be efficient. On the basis of this evidence,
it can be asserted that most proposals for heavy construction projects
bearing an unacceptable benefit-cost ratio from .85.99 when evaluated
under full employment assumptions would be deemed efficient under
the conditions of unemployment and excess capacity of the sort pre-
vailing in the 19.57-64 period.

Figure 3
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VII

From the analysis of this paper, it is clear that the level and distri-
bution of unemployed resources in the economy does affect the evalua-
tion of the social cost imposed on the economy by public expenditures.
Moreover, the pattern of unemployment and excess capacity should
influence the design, location, and priorities of public investments to
be constructed during any time period. While the general proposition
which follows from the study is that the monetary cost of public
expenditures overstates the true social cost when otherwise unemployed
resources are drawn into use by the expenditure, there are a number
of more specific conclusions which are corollaries to this general
proposition:

* If the national unemployment rate exceeds the frictional mini-
mum or if there is variation of occupational or regional unemploy-
ment around a national full employment rate, it is likely that
more of all expenditures, public and private, can be justified than
would be implied by the efficiency criterion using monetary bene-
fit and cost estimates.

* If either of the idle resource conditions described above exist,
the ranking of projects by the standard benefit-cost ratio using
social value estimates would differ from the ranking which would
occur if monetary estimates were used. Those expenditures, either
public or private, which place heavy demands on occupational,
industrial, and regional sectors showing idle resource rates above,
the frictional minimum would rise in the ranking relative to
those which place predominant demands on other sectors.

* If either of the idle resource conditions exist, the design of projects
relying, on social benefit-cost computations will differ from the
design resulting from adoption of the full employment assump-
tion. Those projects placing relatively heavy demands on
occupational, industrial, and regional sectors showing high
idle resources rates will be oversized relative both to their full
employment design and to the scale of projects which place
demands on other sectors. Moreover, all expenditures, public and
private, which rely on social benefit-cost calculations for design,
will make relatively heavier demands on occupations, industries,
and regions showing relatively high idle resource rates than
if the design criterion were based on the full employment
assumption.

* Because of the implications of the above propositions, the problem
of unemployment, regional stagnation, and high unemployment
occupations and industries would tend to be eased by use of the
social benefit-cost design criterion rather than the market cost
design criterion based on the full employment assumption. This
is so because unused resources are evaluated at a very low cost in
the social benefit-cost criterion. Use of these resources is, conse-
quently, encouraged.

As a word of caution, it should be emphasized that the results of
this study should not be taken to imply that every public expenditure
project which has been rejected because of an inadequate benefit-cost
ratio should be undertaken when the unemployment rate rises above
4 percent. The conclusion to be drawn is that there is an operational
framework by which to re-evaluate projects in terms of their oppor-
tunity costs when regional or national unemployment rates depart
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from frictional minima.22 Moreover, to avoid biasing public expendi-
tures in the direction of a single program, all public investments (in-
cluding tax cuts) should be similarly analyzed to determine what, if
any, differences exist among them. A second warning concerns the
extent of adjustment required in the benefit-cost ratio when other-
wise unutilized resources are a part of monetary costs. As seen in the
calculations of tables 3 and 4, the level of social costs typically falls
only about 10 to 15 percent-at most 25 percent-even when the rate
of unemployment is 8 to 9 percent, as it was in a number of regions
in 1960. At a time when there is much expectation that the incorpora-
tion of "redevelopment benefits" or "secondary benefits" into benefit-
cost analysis will lead to the justification of many projects not other-
wise meeting the efficiency criterion, this conclusion should be sobering.

Only through substituting social opportunity costs for nominal
monetary costs in the expenditure criterion can public decisionmakers
isolate expenditures which are both intrinsically economic and sub-
stantial employment generators. Through such shadow pricing efforts,
more discriminating Judgment can be applied to public expenditure
policy in general and especially to public expenditure policy in the
chronically depressed, high unemployment, and declining areas of
the Nation.*

1 See Haveman and Krutilla, op. cit.
* Further discussion of this issue is found in the paper by McGuire in this

volume.
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PROJECT DESIGN AND EVALUATION WITH MULTIPLE
OBJECTIVES

BY A. MYRICE FREEMAN 1II*

A. Myrick Freeman III is Assistant Professor of Economics at Bow-
doin College.

Because the resources available to the Government are not unlimited,
choices must be made among the many legitimate public sector objec-
tives. If the benefits of all programs were commensurate and if they could
all be valued in terms of some common unit of account, "the efficiency
criterion [would be] adequate as a public expenditure criterion. It calls
for the selection of those projects with positive net benefits (money
valued benefits less costs)." Unfortunately, it is difficult to value some
benefits and costs. The outputs of many government programs are not
marketed and have no price; others manifest externalities or are not
divisible into discrete units; still other outputs are not yet measurable
even in physical terms. "One of the most pervasive of these project effects
which is difficult to measure and evaluate concerns the redistributive
or equity impacts of the project."

Professor Freeman outlines three approaches which have been sug-
gested for choosing among alternative programs when the distribution
of benefits and costs is a factor in determining project worth. Of the
approaches, Professor Freeman favors the construction of a system of
explicit weighting of benefits and costs. He argues that this procedure
is likely to be more open and consistent than the others proposed. He
discusses the difficulties of determining a meaningful set of weights.
Attempts to extrapolate them from previous legislative expenditure
decisions, for example, have encountered problems of inconsistencies
and insufficient information.

Professor Freeman concludes that if weighting functions are to be
used to assist government decisionmakers in choosing appropriately
among projects with multiple objectives, "they must be based on con- -

sideration of legislative intent, guidelines established in law and prece-
dent, and ultimately subjective evaluations by politically responsive
decisionmakers."

I. Introduction
In an open, nondictatorial, and rationally governed society all gov-

ernment expenditures are made ultimately in pursuit of a single objec-

tive, the improvement of human welfare or well-being in, that society.

This lofty goal is above dispute. But since -we have no direct measure

of welfare it is also incapable of giving effective guidance to decision-

makers who are trying to make the most of a limited budget by choos-

ing among alternative expenditure plans.
Decisionmakers must view their expenditures as producing not sim-

ply increments to welfare, but many separate kinds of benefits: flood

control, education, transportation, cleaner air, more livable cities,

et cetera. In these terms there is not one but a multiplicity of objectives

*I wish to express my appreciation to Professors Robert Haveman, Otto Eck-
stein, Martin McGuire, Thomas Hopkins. and William Shipman for helpful com-
ments and criticisms of an earlier draft of this paper. Of course they bear no
responsibility for remaining errors, nor do they necessarily endorse the views in
this paper.

( ,iel.>
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which are to be sought with government expenditures. Yet it is inap-propriate for decisionmakers to try to maximize the amount of floodcontrol plus the number of students educated, et cetera. We cannothave more flood control and more education and more of everythingelse. It is "either/or." Choices must be made. The identification of mul-tiple objectives in itself does not provide adequate guidance to decision-makers who must make these choices.
Neither of these views of objectives, the single, all-encompassing

welfare goal or the multiple, noncommensurate objectives, can provideany practical basis for allocating limited government budgets amongcompeting programs. The task of this paper is to explore the shape ofthis dilemma and to examine our progress in finding possible solutionsat the practical level.'
The progress so far has been substantial, but this is because theeasy steps have already been taken. We have developed fairly accept-able techniques for attaching money prices or market values to somekinds of benefits from government expenditures. Where this can bedone for the principal -benefits of a project, the efficiency criterioncan be employed. By this criterion projects are evaluated on the basisof the difference between the money values of their benefits and costs.However for some kinds of benefits (and costs), outputs (and inputs),cannot be valued in money terms. Where benefits which are not sus-ceptible to market valuation are important, the efficiency criterion isnot adequate to the task of project evaluation. To use the efficiencycriterion, one must assume that the unvalued effects of the project,including income redistribution, are not significant or do not matter.Of course in practice this is rarely true; and in principle it is nevertrue.
If valuation techniques could be improved so that all kinds of bene-fits could receive meaningful price tags, there would 'be no problemof multiple objectives. Or if some higher order measure of value (wel-fare?) could be developed, into which all dollar values could be con-verted, and in terms of which all otherwise noncommensurable bene-fits could be measured, there would be no problem. In short the multi-ple objective problem exists because of limitations in our techniquesTor assigning values; the multiple objective problem is a valuation

problem.
This valuation problem cannot really be avoided, at least if choicesare to be made on anything but an arbitrary or random basis. In theliterature two techniques have been proposed for making choiceswhere there are both benefits which are subject to market valuationand benefits which are not. These will be described below. It will beshown that any choice made using either of these techniques impliesaparticular set of relative values for the noncom arable benefits.When these techniques are used, choices determine values rather thanvalues determining choices. Thus the problem of valuation cannotreally be avoided. My thesis is that since valuation is unavoidable,it is better to confront the choice of values openly and explicitly.

I This paper does not deal with the welfare theoretic basis of public expenditureanalysis. For a good introduction and survey of this area see Otto BEckstein, "A Surveyof Public Bipenditure Criteria," in Public Finance: Needs, gources, and Utilization,Universities-National Bureau Committee on Economic Research (Princeton: PrincetonUniversity Press, i961), pp. 439-504.
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II. KINDS OF BnNEFITS AND COSTS

A bee/flt is anything resulting from the activity of the goverinment
which is favorable. To be more specific, a benefit is a government
produced economic good, where good is defined broadly to include
all things tangible and intangible (e.g. services) which individuals
desire. Finally desire is shown by a willingness to pay some amount
of money rather than do without the benefit entirely. Similarly costs
are any unfavorable consequences of government action. To increase
one benefit it is necessary to decrease some other benefit (which is a
cost) or withdraw more resources from the private sector (which is
also a cost). While the remainder of the paper is addressed to the
problems of noncommensurate benefits, the same principles and con-
clusions apply to costs.

TABLE I

Type of benefit Examples
1. Marketed:

(a) No spillovers--------------- Municipal water.
(b) Spillovers----------------- Treatment services for industrial

wastes; the services of toll highways.
2. Not marketed:

(a) Divisible and measurable-__ Public recreation; the services of toll-
free highways; flood control.

(b) Public good and measurable. The distribution of income; public
health services; water and air pollu-
tion abatement.

(c) Public good and nonmeasur-
able_-________________ National defense; the quality of life;

basic research

Benefits can be further classified according to several attributes.
Table I lists the several classes of benefits discussed here and pro-
vides examples of each. Some benefits are sold by the Government.
Markets are used to allocate them to those individuals with the highest
willingness to pay, or to those who placed the highest valuation on
them. 'f there are no spillover effects, the market price is the value of
that benefit. Where there are spillovers or externalities, prices are not
equal to values; there is market failure. The external effects must be
taken into account in determining the value.

The nonmarketed benefits can be divided into three groups on the
basis of two attributes. First the benefits may or may not be measura-
ble in units other than those of the inputs required to produce it. A
benefit is measurable if units, standards, and teciniques have been
developed to indicate and to express the quantity of the benefit and
changes in this quantity. National defense is an example of an un-
measurable benefit.2 Also the benefit may or may not be divisible.
Benefits are divisible if one person can have more without simultane-
ously increasing the amounts going to all other individuals. Non-
divisible benefits are usually called public goods.*

2 The remainder of the paper deals only with measurable benefits. Until a type of benefit
can be measured, values cannot be assigned to varying quantities of it. The ommisslon of
nonmeasurable benefits from the remaining discussion does not mean that they are
unimportant. It does mean that I consider measurement and valuation to be distinctly
different processes.

*Further discussion of this issue is found in the papers by Steiner and Arrow
in this volume.
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One class of nonimarketed benefits is divisible and measurable. An
example is outdoor recreation which can be measured in user days or
particular activities such as wilderness hiking, or flat water boating.
This class of benefits could be marketed, but presumably the conse-
quences of marketing are not desirable. For example there could be
substantial spillovers or externalities, or as in the case of open access
highways, the costs of enforcing the exclusion principle may be
considered to be too high.

The nondivisible or public good class of benefits presents a different
set of problems. Neither private nor publicly supplied markets would
perform satisfactorily since once the benefit was provided to one in-
dividual it would be freely available to all. Examples include clean
air, clean water, and certain public health services. Some of these
benefits are stated in terms of attributes of the economic, political, or
social system, for example the degree of equity in the distribution of
income.3 At least these attributes can be measured. In addition there
are the nonmeasurable benefits such as aesthetics, cultural or political
stability, and other even less specific indicators of the quality of life.4

All of the types of benefits described here have value, if by value
wve mean a willignl ess to pay some amount of money by individuals.*
The problem is to discover this value. In the private sector of a mar-
ket economy there is an outlet for expressing willingness to pay. Values
are determined in markets. And where there are no spillover effects or
externalities, value or willingness to pay at the margin is equal to the
market price.

The basis for valuation of goods in private markets is individuals'
preferences.5 It is usually accepted that individuals' preferences should
also govern the values placed on things produced by the public sector
as well. Since direct expression of willingness to pay for benefits
through markets is not possible for individuals, valuation must be
based on indirect evidence garnered from observations of market re-
lated behavior of individuals.

The art of valuing the benefits of public investments in reclamation,
flood control, hydroelectric power, etc. consists of just this. In fact
considerable progress has been made in developing acceptable tech-
niques for inferring willingness to pay or value for several types of
benefits. TIhese techniques are bound to be improved and extended over
time.

Let us define money valued benefits as those benefits for which mon-
etary values having a basis in individuals' preferences are directly

3 The inclusion of income distribution as a benefit for which individuals are willing
to pay calls for explanation. Under plausible assumptions about individuals' utility func-
tions. namely interdependence, it can be shown that individuals can increase their utility
by contributing to Government enforced tax and transfer systems. See for example,
Harold M. Hochman and James D. Rogers, "Pareto-Optimal Redistribution," American
Economic Review (forthcoming), Edgar 0. Olsen, "A Welfare Economic Evaluation of
Publie Housing," an unpublished doctoral dissertation, Rice University, 1968, or A.
Myrick Freeman, "Income Distribution and Social Choice: A Pragmatic Approach,"
Public Choice (forthcoming).

'The fourth possible combination of the two attributes, divisible but nonmeasurable,
is, I believe, an empty box.

5Technically, individual preferences along with income determine demand. Prices and
values are determined by the interaction of demand and supply.

*Further discussion of this issue is found in the paper by Margolis in this
volume.



569

observable in markets or can be inferred indirectly from market
information.6

It is the remaining uialhued lenefits and costs which constitute the
multiple objective problem. Solution of the multiple objective prob-
lem requires a two pronged program of:

(a) Stepping up efforts in the area of estimating money valued
benefits from information on individual preferences and market
behavior; and

(b) for those types of benefits where this does not seem to be
potentially fruitful, developing alternative forms of public in-
vestment criteria where noncommensurate benefits and costs are
involved.

It is to this latter possibility we now turn.

III. PUBLIC EXPENDITURE CRITERIA

If there are only money valued benefits and costs from a program,
the efficiency criterion is adequate as a public expenditure criterion.
It calls for the selection of those projects with positive net benefits
(money valued benefits less costs).7 The criterion also provides rules
for finding that design for a particular project Which will maximize
its net money valued benefits.

The analyst has to estimate the quantities of benefits forthcoming
from a project under alternative designs, the quantities of things being
used up or reduced, and to utilize available information generated
from markets or the market oriented behavior of individuals to de-
termine the prices to be used. The final step is to use the prices to
convert the physical measures to values, add them all together, and
determine net benefits. The process can be repeated for alternative
designs until the best possible design is chosen.8

Let there now be some benefits (or costs) from this project which
cannot be valued.9 It must be assumed that they are measurable, al-
though not in dollar terms, and that the amounts of both money
valued and unvalued benefits and costs are known. The efficiency cri-
terion, maximum net money valued benefits, is inadequate since some
benefits (and costs) are not included in or captured by that criterion.
What alternative criteria can be employed? Three approaches to this
problem have been offered in the literature.

The first has been advocated by McKean.' 0 He suggests that the
decision makers be provided with a schedule showing the net money
valued benefits as well as descriptions of the other benefits (and costs,
if appropriate) for each alternative project design that was analyzed.

eI have not used *the conventional distinction between efficiency and nonefficlency
benefits and costs. In practice "efficiency benefits" has meant money valued benefits as
I have defined them; but I think the latter Is a more descriptive term. I would prefer to
restore efficiency to its more conventional meaning, of getting the most out of what is put in.

If the resources which can be committed to public projects are limited by a political
decision, it may not be possible to undertake all those projects with positive net benefits.
I assume here that there is no budget constraint so that all opportunities for increasing
the total value of output by redirecting resources from private to public uses will be
utilized. Also for simplicity I am assuming that all problems of discounting, risk,
uncertainty, and measurement can be ignored.

aOf course there are mathematical techniques available which greatly simplify the
search for an optimum design.

All of the following arguments and conclusions are similar for the cases of unvalued
costs. The remainder of the paper will deal with the case of unvalued benefits only.

at Roland N. McKean, E)7iciency in Government through Systems Analysis (New
York: John Wiley & Sons, Inc., 1958). See especially pp. 127, 206-208, 240-242. His
suggestion has been reformulated to conform with my terminology and framework.
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The decision maker is to choose that alternative which conforms best.
to his subjective evaluations or his interpretation of society's prefer-
ences for or valuation of money valued benefits vs. other benefits.-

TABLE 11

Net money Measurabie
valued unvalued

benefits benefits

Project A
Design No. 1 -- $9,000 4 units.
Desin No 2--------------------------------- 10,000 6 units.
Design No. 3 -- 12,000 5 units.
Design No. 4 13,000 4 units.
Design No. 5 --- 14, 000 3 units.

Table II is a presentation of data on a hypothetical project in the-
format recommended by McKean. Net money valued benefits have-
been estimated for each of five alternate designs for the project. In
addition the impact of the project on some unvalued benefit has been
estimated for each design.12 Of course this other benefit must be
measurable.

The first design is clearly inferior to Nos. 2 and 3, the latter hav-
ing more of both valued and unvalued benefits. The choice among the
remaining designs cannot be made without some knowledge of the-
relative desirability or valuations of valued and unvalued benefits.
McKean's suggestion is to rely on the decision maker to make the choice
himself. Whichever design is actually chosen will provide a clue as to.
the relative values of valued and unvalued benefits which are held by
the decision maker. For example, if he chose No. 3, this implies that one.
unit of unvalued benefit is worth at least $1,000 since this was the
amount of money valued benefit he was willing to forego to obtain the
fifth unit. But the value is less than $2,000 since by not choosing design!
No. 2 he showed that he was unwilling to sacrifice this much to obtain.
the sixth unit.

In evaluating this approach to the decision problem with noncom-
mensurate benefits, we must question the -ability of the decisionmaker
to infer the society's valuation for unvalued benefits land to apply it
consistently to a number of similar choices over time. In McKean's
system the decision maker is not encouraged to think in terms of an
explicit relative value to be applied to the available data, but rather
to rely on 'his judgment after viewing the range of alternatives. Since
each choice implies a relative price or a trade-off ratio between valued
and unvalued benefits, the question is whether or not this ratio will be
relatively stable over time and over a number of choices. We will return
to this question at a later point.

Marglin has proposed a somewhat different technique for incorpo-
rating multiple objectives in a single expression for determining the'

n I interpret Arthur Maass' discussion of the political determination of trade-off ratios
between efficiency and redistribution as falling in this category. See his "Benefit-Cost
Analysis: Its Relevancy to Public Investment Decisions," Quarterly Journal of Economis
LXXIX (May, 1966) pp. 208-226, Maass describes a three-step process wherein thew
agencies present data on alternative mixes of efficiency and redistribution, the Executive
proposes one such mix as the optimum, and Congress accepts, rejects, or modifies it.
Maass both argues that this is an accurate description of the actual decision process
in several instances and urges that this process be adopted in other areas where multiple
objectives are involved.

I These must be net benefits. If there are associated unvalued costs, they would be!
displayed in the same way.
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optimum project design.1 3 Briefly he suggests that some minimum level
of one benefit be established and that the project be designed to max-
imize the other benefit subject to meeting the constraints There is
no established rule for deciding which variables are to be constrained
and which are to be maximized in the analysis. The choice might be
made on the basis of analytical convenience. In the example of table II
suppose that the decision has been made that unvalued benefits must
be no less than 4 units. Design No. 4 maximizes money valued benefits
subject to achieving at least four units of unvalued benefits. The same
design would be optimal if valued benefits 'were constrained to be at
least $13,000 and the objective was to maximize unvalued benefits. The
interesting thing is that just as in the case of McKean's procedure, any
choice of a design implies a certain relative valuation or trade-off
ration between valued and unvalued benefits. 15 The choice -of the min-
imum value for the constrained benefit determines the resulting rela-
tive valuation of the two benefits. Once again choice determines values.

Any choice among alternative designs or projects whether made by
Marglin's or McKean's procedure logically implies a valuation of one
type of benefit in terms of the other. The question is whether choice
should be allowed to determine value in this way or should value be
determined independently of any particular project analysis and used
to make the choice. It seems to me that a good case can be made for
encouraging the conscious, deliberate selection of weights by politi-
cally responsive decisionmakers. Support for this idea can be found
in the economics literature.

Otto Eckstein has argued that economists could make an important
contribution to policy making if they would " * * * interpret the
desires of the policy people * * * and express them in an analytical
form as an objective function," and get on with " * * * the establish-
ment of decision-models which will reveal explicitly what actions will
maximize the 'achievement of specified objectives." 16 Eckstein is re-
ferring to those cases where net money valued benefits do not measure
all of the favorable effects of an expenditure program. If the pref-
erences of the policy people can be expressed in terms of explicit
weights or values of one form of benefit in terms of the other, then
the consequences of this particular set of weights for the design and
selection of projects can be clearly seen. More importantly, if these
consequences are thought to be desirable, then the same set of weights
or objective function can be used to achieve a consistent set of deci-
sions concerning all proposed projects. Usually broadening the design
and selection criterion to include unvalued benefits will result in the

I In Arthur Maass, Maynard M. Hufschmidt, and others, Design of Water Resource Sys-
tems: New Techniques for Relating Economic Objectives Engineering Analysis, and
Governmental Planning (Cambridge: Harvard University Press, 1962), pp. 62-86.

14 Where there are 'n" groups of noncommensurate benefits, minimum levels must be
set for (n-1) of them and the remaining one benefit maximized subject to these (n-i)
constraints.

15 In mathematical terms, this is a problem In the calculus of constrained optima. The
solution of the problem includes a value for the LaGrangian multiplier which is the
marginal cost measured in units of one benefit of obtaining one additional unit of the
other benefit.

M Otto Eckstein, "A Survey" op. cit., p. 445. His paper also includes an excellent dis-
cussion relating his suggestions to conventional welfare economics. Marglin also suggests
an assignment of weights, to different forms of benefits or values as an alternative to
specifying minimum achievement levels. See Marglin, op. cit., pp. 78-84.

27-877-69-vol. 1-38
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choice of a different design as the optimum. This is true so long as the
monetary and nonmonetary benefits are not strictly correlated.17

The use of weights in defining an objective function and selecting
the optimum project design is illustrated with the example of table II.
Suppose that decision makers conclude that society's relative pref-
erences for valued and unvalued benefits can be approximated by
attaching a relative weight of 1,500 to each unit of unvalued benefits.
This is equivalent to saying that each unit is worth 1,500 units of money
value benefits or $1,500. The object of project design is to maximize
the sum of valued benefits plus the assigned monetary value of un-
valued benefits. The total benefit or contribution to welfare for each
design has been computed. They are given in table III.

TABLE III ~~~~~~Weighted
TABLE III total benefits

Design No. 1------------------------------------------------------- $15, 000
Design No. 2------------------------------------------------------- 19,000
Design No. 3------------------------------------------------------- 19, 500
Design No. 4------------------------------------------------------- 19, 000
Design No. 5------------------------------------------------------- 18, 500

On the basis of the weighted total of both valued and unvalued
benefits, Design No. 3 is the optimum and should be chosen. But
this is not surprising since it wvas shown above in the discussion of
McKean's suggestions, that if the decision maker chose Design No. 3,
this implied that each unit of unvalued benefit was valued at between
$1,000 and $2,000. When the procedure is reversed and a value between
$1,000 and $2,000 is placed on unvalued benefits, Design No. 3 is the
optimum.

In this section we have outlined three approaches to choosing among
alternative projects when benefits are not commensurate. These are
McKean's discretionary approach, Marglin's minimum target levels
approach, and the system of explicit weighting of benefits. We have
shown that given the necessity for making choices among alternatives,
relative values must be determined. The process of valuation can
be implicit and can be obscured behind the preferences of a decision
maker or the apparent objectivity of a predetermined minimum target.
But valuation cannot be avoided. In the first two approaches the
valuation is implicit and may vary as decisionmakers make many
choices over a period of time. It is also not obvious to the members of
the body politic what relative values are actually implied by the set of
choices made. Political review is made difficult by the lack of informa-
tion. If weights are assigned and an explicit objective function is
formulated, the valuations are obvious, and the implications of dif-
ferent Fweights for project design and selection can be worked out. With
value made explicit, subject to political review, decisions are more
likely to reflect the general preferences of society, and less likely to be
influenced by the pressures from special interest groups.'s Also they
are likely to be more consistent over a wider range of choices and a
longer period of tinme.

17 This has been proven in the case where repayment of costs by beneficiaries is re-
quired and redistribution is the unvalued benefit. See A. Myrick Freeman. "Income
Redistribution and Planning for Public Expenditure," American Econoinic Review, LVII,

No. I (JTune, 1967). pp. 495-508.
's I am ignoring all of those problems of voting and the political process familiar to

both political scientists and economists. I assume that most of the political decisions
and choices which are made reflect and are responsive to individuals' preferences,
although imperfectly so. It seems that this way of making choices produces reasonably
tolerable results, or to put it another way. most people seem to think that the costs of
changing the system outweigh any gains in the form of Improved decisions.
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IV. THE CHOICE OF W1-TEIGHTS

If one accepts the notion that the systematic assignment of weights
or values to unvalued benefits as a guide to choice is to be preferred
to the piecemeal, ex poste determination of weights as a consequence
of choice, there is still the question of how these weights are to be
determined. This seems to be largely a political or administrative mat-
ter, since by the nature of the problem market oriented information is
not adequate to the task.

One approach, first suggested by Eckstein, is to look for clues in
the past decisions on resource allocation and taxation.19 In a study of
Corps of Engineers projects, Haveman, following this suggestion, used
an explicit set of weights derived from the marginal effective tax rates
on personal income to value incomes received -by different individuals. 20

And more recently Weisbrod has made imaginative use of expenditure
data on water resource projects to solve for the implied weights given
to incomes (benefits) to different groups. 2 1

The logic of this approach has already been outlined. If a choice con-
cerning any one project implies a set of weights for the several kinds
of noncommensurate benefits, similar information from a number of
projects with different characteristics should enable the analyst to
infer the weights used in different situations. Yet, Haveman and others,
myself included, have serious doubts as to the efficacy of using ex-
penditure data to infer the weighting functions. One cause for doubt
is that it does not seem reasonable to assume, as one must, that those
ultimately making the decision, Members of Congress, had full knowl-
edge of the magnitude and composition of benefits of all forms when
they made their decision. It seems more likely that decisions were ac-
tually based on an incomplete understanding of the full range of
effects of the project, and also that the decisions were influenced by
other considerations such as political advantage and the efforts of
special interest groups. 2 2 Haveman also doubts that the choices made
by Congress have exhibited a stable and consistent pattern of weights
over time.23 At issue is not only the stability of congressional choices
over time but the internal consistency of the set of choices made in
any period of time. In viewing the relative weights given to, for ex-
ample, money valued benefits and redistribution or equity, has Con-
gress employed the same set of collective values in approving the oil
depletion allowance, the various farm price support programs, Up-
ward Bound, and Aid to Dependent Children?

Even if these questions of the congressional history of making in-
formed and consistent choices among alternative packages of noncom-
mensurable benefits could be answered affirmatively, there is still the
question of whether the technical conditions will be met for deriving
the weights from observed choices. If a stable weighting function

19 Eckstein, op. cit., pp. 447-448. "He may choose to use a form of the [objective] func-
tion that has been implicitly produced by the political process."

29 R. H. Haveman, Water Resources Investment aid, the Public Interest (Nashville:
Vanderbilt University Press. 1965).

21 B. A. Weisbrod, "Income Redistribution Effects and Benefit-Cost Analysis," in S. B.
Chase, ed. Problems in Public Expenditure Analysis (Washington: The Brookings Insti-
tution, 1968).

22 See the comments on Welsbrod's paper by Mack and Haveman In ibid., pp. 209-222;
and Haveman's "Comment" on the previously cited paper by Maass In the Quarterly
Journal of Economics, LXXX (November 1967), pp. 695-699.

22 le raises this Issue in both of the Comments cited in the preceding footnote.
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exists and all congressional choices have been consistent with it, its
properties cannot be inferred from these choices alone. In addition
we need to know the terms on which one benefit can be exchanged for
another in moving from one alternative design to another. Turning
again to the example of table II, knowledge that design No. 3 was
chosen was not sufficient to infer the relative weights given to valued
and unvalued benefits. We needed to know the amounts of benefits for
designs No. 2 and No. 4 so that we could determine the costs of the
fifth and sixth units of unvalued benefits in terms of valued benefits.
It is not a common practice for agencies to draw up alternative de-
signs for given projects. Usually they settle on a single design early in
the decision process. Choices are usually limited to 'yes" or "no" for
any one project. The transformation conditions among different types
of benefits for alternative designs are not likely to be known nor can
they be readily inferred from the data usually available for use in
project evaluation.

While the likelihood of extracting information on the social welfare
function from observations on expenditures seems to be quite low at
present, it has been suggested by Haveman and others that examina-
tion of tax information might be fruitful at least for the relative valu-
ations of money valued and redistribution benefits.24

For one thing, in contrast to expenditures, the redistributive aspects
of tax programs are not complicated by the existence of efficiency gains
attributable to the correction of market failures. The redistribution
consequences of tax programs are reasonably clear, at least in the case
of personal income taxation, and they are given considerable atten-
tion in the debate and decision.

However, this approach runs up against the same problem as use
of expenditure data, the necessity for knowledge of the transformation
conditions before the social welfare function can be inferred from
the tax rate schedules. If taxes on incomes and transfer payments to
low income persons have any effect on incentives and the supply of
effort, and if there are any administrative or deadweight costs to
implementing a tax program, the level of aggregate income is not
independent of the level and structure of tax and transfer rates. Using
the tax system to achieve redistribution benefits may have a cost in
terms of lower aggregate income.25 Unless this cost, i.e. the transfor-
mation conditions between money valued and redistribution benefits,
is known, the relative weights attached to redistribution and money
valued benefits cannot be inferred from the observed tax system.

An alternative approach to the valuation problem is to provide
decisionmakers with specified weighting functions determined after
study of the stated objectives of the programs and discussion of the
factors which are usually considered in making choices. The decision-
makers could accept or reject any weighting function depending on
whether they thought it was representative of their objectives.
Weighting functions could be given trial runs on sets of projects al-
ready decided upon, using the same information available to planners
at the time of the decision. The object would be to see if things would
have been different if the weighting function had been used, and if
so, would the weighting function have improved the pattern of choice

24 Haveman's "Comment" on Welsbrod, op. cit., p. 210.
2 This is a case of an unvalued benefit, redistribution, having a monetary cost.
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in the eyes of the decisionmakers. An exact reproduction of past de-
cisions would neither be expected nor necessary as a test of the accepta-
bility of the weighting function. The dry run might produce a set
of projects which decisionmakers would agree was better than the
original set, which would indicate the potential advantage of a more
systematic approach to valuation. Or the trial run might select a list
of projects thought to be suboptimal by decisionmakers, in which case
the weighting function would be rejected as not adequately reflecting
policy objectives.

One very interesting application of this approach has been developed
by two economists formerly with the Economic Development Admin-
istration.2e They noted that grant-in-aid projects for regions which
are administered through EDA are to be approved on the basis of the
twin criteria of efficiency and need, the first criterion is reflected in a
benefit-cost ratio which captures those benefits which can be valued
in monetary terms. The need criterion reflects a concern for obtaining
greater equity in the interregional and interpersonal distribution of
income. The authors also noted that high unemployment rates and low
incomes relative to national averages have been established by Congress
as the basis for allocating grant-in-aid funds among applicants.

They then showed how these multiple objectives can be combined
explicitly in a single expression which shows the total value placed on
a package of noncommensurate benefits. The benefit-cost ratio for each
project was weighted by a factor which combined the unemployment
and low income situation in that locality into a single measure of need.

This exercise by McGuire and Garn is valuable for two reasons. First,
it shows that legislative guidelines stated in nonquantitative terms
may be translatable into quantitative counterparts which can be used
in a weighting function. Second, it shows that thinking about how de-
cisions are made, what is important, and how the important things are
related, may reveal some heretofore unnoticed but quite reasonable
ways of relating the quantitative counterparts.*

The most vexing problems of multiple objectives revolve around the
relationships between money valued benefits and income distribution.**
The efficiency objective simply adds up all increments to income ir-
respective of who receives them. One way to express the distribution
objective is that increments to income are valued differently depending
on who receives thenL The two objectives can be combined if a decision
can be made concerning the weights to be attached to additional income
to different individuals. The total value of a project would be the
weighted sum of its incomes. Here alternative weighting functions
could be presented to decisionmakers along with tables illustrating
the implications of the weights so that they could indicate which one
most closely corresponded to their judgment of society's relative
valuations. In table IV seven alternative weighting functions are
presented along with the values placed on additions to incomes to
persons at various income levels. The first column gives the expressions
used to calculate the weights where I is current income. The other four

28 Martin C. McGuire and Harvey A. Garn, "An Experiment In the Integration of Equity
and Efficiency Criteria in Project Selection," (mimeo).

*Further discussion of this issue is found in the paper by McGuire in this
volume.

"Further discussion of this issue is found in the papers by Weisbrod, Bonnen,
and Schmid in this volume, and Feldman in vol. 3 of this collection.
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columns show the weights to be attached to $1 of additional income
to individuals with current income of $1,000, $10,000, $100,000. and
$1,000,000 respectively. The weighting functions have been normalized
to give a weight of 1 to $1 of income to persons with $10,000 current
income.

The reader may wish to "play the game" by trying to decide which
function comes closest to reflecting his own views as to the weights.
society should place on increments to income generated by public ex-
penditure. Consider a project the costs of which are covered by per-
sonal income taxes. Recall that more than half of all personal tax
collections come from individuals with incomes of less than $10,000.
Since some persons' incomes are reduced to pay for the project, would
you be indifferent as to whether the benefits accrued to millionaires,.
persons getting $100,000 a year, or persons with only $1,000 ? If so then
weighting function No. 4 reflects your judgment that redistribution
should get no weight in valuing project benefits. If you think that no
value should be placed on publicly generated incomes to millionaires,
then No. 5 may be for you. And if you think that income to poor
($1,000 per year) persons is at least 30 times more valuable than income
to middle class ($10,000) persons, then No. 1 may come closest to re-
flecting your value judgment.

V. SOME RECOMMENDATIONS

Our discussion has proceeded heretofore as if there were some-
Solomon-like decisionmakers who judged all alternatives on the basis
of available evidence, and pronounced judgment, after which there was
no appeal. It has-ignored any of the realities of the political decision
process in the Federal Government. The suggestion that decisionmak-
ers be provided with a priori specified welfare and weighting functions-
and be directed to make future decisions in accordance with these func-
tions should not be interpreted as a prescription for all agencies, or for
Congress itself. It is neither feasible nor desirable to adopt such a plan
across the board. But I think it is possible to draw from this paper
some suggestions which recognize the political and administration
realities, yet can assist in making more rational choices where multiple
objectives are concerned.

TABLE IV

Value placed on 1 extra dollar of income to a man with
income of-

Form of social welfare function: Marginal social
welfare.(MSW) = t=$l, 000 I=$10, 000 I=$100, 000 1=$1, 000, 000

(1) -1 . - 31.62 $1 $0. 03 $0. 001
(2) 1-1.- -10. 00 1 .10 .01
(3) 1-.- -3.16 1 .32 .10
(4) ° -1.00 1 1.00 1.00
(5) -l I ) -2.46 1 0001 Nil

( -0-O+1i) -2.50 1 .14 .01

(7) +1 - 6.25 1 .02 .0002
\1, 000 / - - - - - - - -- - - - - - - -
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First let me state what I think two of the important political reali-
ties are. Congress is not equipped for, nor is it likely to wish to
involve itself in, consideration of a social welfare function or weight-
ing function for particular programs. Also social welfare functions
are not likely to be able to play any role in major one-shot decisions
such as the shale oil development program, or the antiballistic missile
system (thick or thin). This suggests that explorations of social
welfare functions are more feasible and more likely in the executive
branch and in areas where less is at stake on any one decision and deci-
sions are more repetitive. The above cited work on EDA grant-in-aid
programs is a case in point.

My recommendation is that executive agencies be encouraged to
spell out the objectives of their own programs in terms of valued
and unvalued benefits and to carry out studies similar to the McGuire-
G'arn work on EDA programs in an attempt to specify acceptable
relative valuations for noncommensurate benefits. As their experience
and self-awareness grows they should be encouraged to use their valua-
tions as the basis for discretionary decisions. However, there should be
continual review by a higher authority both of the weighting func-
tions used and the decisions made. Approval of the Bureau of the
Budget should be required before any such weighting system is im-
plemented. or is altered. This is necessary to assure that weighting
functions and relative valuations are consistent among agencies rather
than contradictory. Also it is necessary to curb a natural tendency
on the part of agencies to assign relatively high weights to those
things that it is best at producing, thus assuring a continued high
level of authorizations and appropriations.27 The Bureau of the Budget
should take the initiative in establishing guidelines, and in selecting
weighting functions for unvalued benefits produced by several agen-
cies, such as redistribution .28

Congress itself could take the initiative when establishing a new
program by stating its intent as clearly as possible so that this could
be translated into a weighting function by the agency for its use in
administering the program.29

This effort could parallel present efforts to implement PPBS and
cost effectiveness analysis in more executive agencies. These new types
of analysis force agencies to state their targets and to look carefully
at alternative ways of achieving them. But it also naturally leads the
agencies into consideration of the current set of targets itself, and
the possibility that the current targets may not be consistent with the
agencies' own estimates of the relative values to be placed on achieve-
ment of various targets. The implementation of PPBS may make
it easier to begin explicit consideration of the implicit valuations
placed on lnvalued benefits and to gain acceptance of the principle
that policy should be determined by one's objectives.

27 T am Indebted to Robert Haveman for emphasizing this point.
28 This recommendation bears a strong family resemblance to Maass three-step descrip-tion. See Maass "Benefit-Cost Analysis," op. cit. The main differences are that I think moreprogress is likely to be made in spelling out objective functions in existing programs and

within executive agencies while Maass in his example suggests that Congress plays a
larger role and that the procedure Is primarily applicable to new programs.

2D Again see McGulre and Garn, op. cit.
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VI. CONCLUSIONS

The main points I have tried to make can be stated very briefly.
1. Choices among different kinds of benefits are unavoidable.
2. There is a one-to-one relationship between choices and relative

values for different benefits. If values are known, choices are deter-
mined; if choices are made, values are determined.

3. Where values are not generated by market behavior, I have
urged the systematic consideration of values in the form of explicit
weighting or social welfare functions in order to obtain a consistent
set of decisions on projects.

4. We are not likely to be able to infer weighting functions from
observed choices among public expenditure programs, both because
we cannot be sure that the same weighting function was used to make
all the choices included in the sample, and because the required infor-
mation is not likely to be available.

5. Therefore if weighting functions are to be used, they must be
based on consideration of legislative intent, guidelines established in
law and precedent, and ultimately subjective evaluations by politically
responsive decision makers.

6. The procedures outlined here are most likely to be successful if
the initiative comes from executive agencies, and in areas of estab-
lished programs and repeated decisions, rather than if Congress is
deeply involved in the process or if it is first applied to new programs
or major one-shot decisions.
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A. Allan Schmid is Professor of Agricultural Economics at Michi-
gan State University. He is currently on leave with the Systems Anal-
ysis Group of the Department of the Army (Civil Functions).

Professor Schmid discusses the relevance of benefit-cost type analysis
to government rule-making decisions (e.g., "market bargaining and
contract rules, permits, and licenses, zoning, prohibitions and quotas").
He points out that benefit-cost analysis is as necessary for the framing
of government rules as in the evaluation of public expenditure decisions,
for "the issuance of a rule also directs the use of resources which have
alternative employment. * * * The test is the same for both budget out-
lays and rules-namely, is the value of the resources in a new use worth
more than the alternative uses foregone?" Professor Schmid discusses
both the efficiency impacts and the Incidence of benefits and costs of
public decisions and emphasizes the possible redistributive effects of
rule as well as spending decisions.

Insofar as both rule-making and expenditure decisions have similar
resource allocation and equity effects, there should be a common frame-
work through which both kinds of impacts of both kinds of decisions can
be evaluated. Professor Schmid proposes the formation of an economic
budget which would display these relevant variables in a meaningful
way. "Systematic treatment of the relationship between expenditure
and rule-making decisions is one of the major unresolved issues and next
steps in PPBS."

I. Introduction

In order to have an analytic system that considers the full range of
alternative ways to get goods or service produced for the public, it is
appropriate to look not only at the range of public spending alterna-
tives, but also at the police power and rulemaking alternatives. In
some cases these two sets of institutional arrangements are comple-
mentary to each other and in others they are substitutes. The rulemak-
ing decisions referred to here are the broad category of Government
action including market bargaining and contract rules, permits and
licenses, zoning, prohibitions, and quotas.

This paper will discuss how spending and budget matters can be
systematically related to rule and control matters. Involved in this is
how the program and output of a department like the Justice Depart-
ment which is a relatively low budget, rule administering agency can
be related to those which are primarily spending agencies with big
budgets. Focus on this issue is relevant not only for Federal policy
decisions, but also for the connection between Federal and local gov-
ernments, the latter possessing much of the police power. The Govern-

* The helpful comments of Jim Tozzi and Steven Dola are greatfully
acknowledged.
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ment is interested in improved resource allocation which will increase
national income and this is treated in part II of this paper. Govern-
ment is also interested in changing the distribution of the ownership
of wealth which is treated in part III.

Therefore, this paper will make these objectives of income increase
and its distribution explicit in analyzing spending and rule decisions.
Systematic treatment of the relationship between expenditure and
rulemaking decisions is one of the major unresolved issues and next
steps in PPBS.

All are familiar with the presentation of spending alternatives in
PPBS and benefit-cost analysis. A Government program such as flood
control reservoirs or disease control employs resources which have
alternative uses. The value of these alternative products foregone is
the opportunity cost of the Government project to be compared with
the value of the project output to the public. Government rulemaking
is usually analyzed outside of the above formulations. Yet, the issuance
of a rule also directs the use of resources which have alternative em-
ployment. Can we then conceive of a benefit-cost ratio for a rule change
as well as for an item in the Federal budget?

As other papers have pointed out, the Government acts as agent for
groups of people who cannot make'their demands for the production
of certain goods effective-through market bargaining alone. The bid
of the representative government for the output of a public project
means that resources are allocated differently than they would have
been in the absence of the bid. The bid based on tax money can be
thought of as an order or command for the allocation of resources
made legitimate by the public's representatives.

A rule also directs the use of resources. While it may short circuit
the usual order contained in a money bid, the function is the same. A
rule orders that resources be used in a certain way for the production
of services which its users consider more valuable than the alternative
foregone. Again this is made effective and legitimate by the public
Tepresentatives. The test is the same for both budget outlays and
rules-namelv, is the value of the resources in a new use worth more
than the alternative uses foregone.

II. SPENDING AND RULES IN RESOURCE ALLOCATION

RELATION 1mFyrWEEN SPENDING AND RULES: FLOOD CONTROL ILLUSTRATION

Perhaps an illustration would be useful at this point. Take the case
of people subject to flood damage. One alternative is to build a reservoir
to control the water. There may be problems for the potential users
to express their demand for this service in the market. Therefore, we
find flood control reservoirs in the Federal budget. Systems of analysis
have been developed to compare various flood control projects and
other water development projects.

There are, however, alternative ways to allocate resources to accom-
plish a similar service. For example, transportation resources can be
substituted for location and protection in the flood plain. Economic
activity could be organized outside the flood plain. Assume a simple
case where a particular set of industries finds that transportation costs
are cheapest with a river bank location. The cost of a nonflood plain
location then is the extra transport cost associated with it.
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The economics of the reservoir compared with alternative locations
of industrial activity turn on their costs. We have the cost of the reser-
voir construction resources on the one hand and the cost of the trans-
port resources on the other. If the cost of transport exceeds the cost
of the reservoir the firms should locate in the flood plain and petition
the Government to buy the reservoir for them with their tax money.
This would result in a net profit for the firms and a gain for the
economy.

But, just as there is a problem in expressing demand for certain
goods and services such as those produced by reservoirs, there may be
problems in organizing industry off the flood plain. Acting as indi-
viduals, the managers of these firms may not account for all costs. If
they were one giant firm, the above economics of reservoir versus
alternative industrial location should be clear. But acting alone, some
firms, for example, may be unaware of the flood risk and thus locate
next to the river. If enough do this, the whole economics of location
changes and other firms will find it advantageous to locate next to
them in spite of the flood risk. If all firms acted together at once this
uneconomic dynamics would not develop. The method to institute this
demand for the desired allocation of resources may therefore not be
market bids, but rather take the form of a zoning law prohibiting any-
one from locating in the flood plain. The economics of the zoning rule,
however, turns on the same type of analysis used for evaluation of the
reservoir. If the allocation of resources to overcoming the disadvantage
of a nonriverbank location is less than protecting the flood plain loca-
tion, the rule is superior to the reservoir and represents the optimum
direction of resource use.

RELATION BETWEEN SPENDING AND RUILES: WILD RIVER ILLUSTRATION

The above illustrates only one way in which a rule and spending
are alternatives. Consider the use of a stream as a wild river. A pro-
posed law to create a wild river is not now likely to be in the same
analytic system as that for various water development projects. How-
ever, it is conceptually possible to put this rule into the benefit-cost
framework. Perhaps some hypothetical numbers could make this clear.
Assume that it costs a set of industries $1,000 more in transportation
to locate out of the flood plain than in it and that this is the only
relevant cost difference. This $1,000 then represents the potential bene-
fit of a flood control project which would allow the industries to lo-
cate on the flood plain. Further, assume it is possible to obtain pro-
tection with some combination of reservoirs, levees, and flood proofing
at a cost of $400. This would produce a ratio of benefit to cost for
the Government spending project of $1,000/$400 or 2.5/1. The $400
project cost includes the cost of any reservoir land site. In this situa-
tion, the Government acting as a collection agent for the industries
could afford to pay $400 for the flood control works and also up to
$600 more for any other costs that might have to be covered.

Assume that the reservoir destroys certain uses of the river that
could be made in its wild state and that this has a benefit worth
$700 in total to all wild users. However, the consumers of this wild
river product may have difficulty expressing their demand for this
use in the market. Therefore, the agents of the industries may not
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be able to see all the opportunities foregone by their reservoir. They
may only see the $400 construction cost and the $1,000 benefit and
conclude they have a sound project.

For simplicity, assume the land has no alternative uses except for
reservoirs or wild uses. It was noted above that the industrial group
through Government could afford to pay up to $600 for any damage
or extra land needed to construct the reservoir. The wild users as a
group would, through Government, be willing to make a bid of $700
for the affected land. This would then appear as a cost of the flood
control project as follows: 1,000/400+700 and the benefit-cost ratio
would be less than one and uneconomic.

Considering the wild river as a project, it would have benefits of
$700 and costs equal to the industrial alternative foregone of $600
and thus a favorable benefit-cost ratio of $700/$600. Rules sometimes
short circuit the Government bidding process and there may simply
be a rule banning all reservoirs on the stream. The wild river users
wouldn't have to pay the $700 they would be willing to pay for the
benefits. This involves a redistribution of income in their favor which
will be examined later. But, the economics of resource use remains
the same with the wild river as the better "project."

Rules are often ambiguous and may or not be redistributive. The
land in this case may already be owned by the users of the wild
river. In that case, they have a property worth $700 to them for which
the industrial users would pay only $600. Obviously, this ratio says
they shouldn't sell. Yet, we may be back to our group demand prob-
lem. Some few individual owners may be tempted to sell their rights
which would destroy the value of others' property. To prevent this,
the owners may wish to zone the whole area as a wild river. In effect
they are saying they can't imagine a total bid exceeding $700, the
value to them in the wild state, and therefore as a group they reject
all bids and other users need not bother making bids. The economics
of the wild river rule still turns on the value of the benefit compared
to the values of the alternative uses foregone. In this case, there is
no transfer and no relevant cost to be charged to any public budget.

III. SPENDING AND RULES IN REDISTRIBUTION OF INCOME

INCIDENCE OF BENEFITS AND COSTS

Under current procedures, the benefits and costs of a flood plain
zoning law and spending for a dam have quite different incidence,
though they could be designed to be identical. If the dam is paid for
by all taxpayers and extra transport costs of nonflood plain location
are paid only by specific industrial firms, the incidence of costs are
quite different. One of the reasons that these considerations are not
now resolved and incorporatd into systematic analysis is their com-
plexity. Government spending and rules represent not only the direc-
tion of resources use by their acknowledged owners, but also sometimes
a redistribution of that ownership. Separation of these factors is diffi-
cult. Many Government spending projects are financed by taxes and
by user charges. The spending decision correctly involves total cost
regardless of source. However, it may not be clear if there is also a
redistribution of wealth involved. This is difficult to tell on a project
by project basis and often even in total. Therefore the spending project
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may or may not involve a redistribution and, while the project analysis
tells the return on the total investment, a separate analysis is needed
to indicate how the public feels about transferring resources from pres-
ent owners to project beneficiaries. There will be further discussion of
this below.

Consider the rulemaking decision. It too can be double barreled. We
have already noted that a rule such as zoning to achieve a wild river
may, if the land is already owned and accessible by the wild river
beneficiaries, simply involve a decision to retain or sell. If retained,
the opportunity cost of refusing to entertain bids from other users is
borne by the wild river users who owvn the land.

However, the wild river users may not own the relevant land
or have hired its use. A zoning rule may make the owners of the land
unable to get bids from potential industrial users and unable to be
reimbursed by the wild river users though the latter would be willing
to pay. This would involve a redistribution which in effect taxes the
landowners of a portion of their potential values and gives it to the
wild river users. A separate analysis is needed to determine the eco-
nomics of this transfer. In short, spending projects and rules which
involve reallocation and recombination of resources by their owners-
whether collected by user fees or taxes-can be grouped and compared.
On the other hand, spending projects and rules which involve a re-
distribution of ownership and one-way transfers must have their test
made in a different framework.

SYSTEMATIC ANALYSIS OF REDISTRIBU1TION*

A suggestion on what a systematic redistribution framework might
look like can be seen if we start with a tentative public objective to make
one-way transfers of ownership (income). This is what is usually
meant by redistribution of income or it might also be called a grant.
For simplicity, this discussion will consider only projects whose sole
output benefits a target who may pay only a portion of the cost. From
the viewpoint of the general taxpayer, redistribution is the difference
between project cost and the amount paid by project target beneficiar-
ies, whether in taxes or user charges. This assumes that, after netting
out all payments and benefits of other public programs, target bene-
ficiaries paid less than the cost of the projects under consideration.'
However, a given transfer from the grantors may or may not be re-
ceived as income by the target beneficiaries. This is affected by the
productivity of the investment.

For example, the general taxpayers may contribute the total cost
of a given project (say $100), but because of low productivity, the
target beneficiaries receive only $85. The beneficiaries are better off by
$85, but $15 of the $100 transfer is wasted. If this represents the best
investment available, the beneficiaries would have been better off if the
$ t00 transfer had been made in cash.

*Further discussion of this issue is found in the papers by Weisbrod, Bonnen,
and Freeman. in this volume, and Feldman In vol. 3 of this collection.

I A technical note on this conception which differs from some of the literature on this
subject is attached at end of this paper.
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It is sometimes suggested that the transfer be measured by the dif-
ference between returns to beneficiaries and their contribution to cost.
In the above case this would be $85 -0=85. Yet, this would not call at-
tention to the fact that the taxpayers transferred and gave up $100 and?
while they intended it to go to the target beneficiaries, $15 of it was
wasted.

A grant can be given as cash or in the form of a particular project.
The alternatives are that the recipients might invest (or consume) it
as they wish, or the Government may invest it for them in projects
from reservoirs to urban renewal. The first thing decisionmiakers need
to know is the size of the grant involved, and then whether it generates
as much income to the target group in the form of a given project as
it would in other alternative projects or cash. If it does not, the grant-
in-kind in the given project is wasteful (assuming indifference on the
part of the recipient to the form).

While the objective may be to give a grant and to achieve the maxi-
mum resulting change in the target group income, this latter calcula-
tion in no way prices or evaluates the desirability of the grant itself.
The size of the grant that taxpayers wish to make to a target group
must be an expression of general public values communicated to public
representatives. For example, the public may be willing to give grants
over a period of years with the objective of raising all incomes in the
United States to $3,000. Whatever budget is available for grants, a
particular investment competes with other project alternatives in
terms of the productivity of return.

The taxpayers don't want to spend more than they have to in achiev-
ing $3,000 for everyone. In fact until it is known just how much trans-
fer is necessary to achieve this. the objective may be a tentative one, or
at least the time schedule for its achievement would be uncertain.

In current policy terms the amount of Federal cost share of proj-
ects paid by taxpayers, who receive less in public investment than
their share of tax payments. is a major vehicle of redistribution. The
amount involved depends on general public policy and is not the func-
tion of a particular project analysis. The project analysis only indicates
what the productivity of the grant is in the form of a particular in-
vestment. This knowledge would be masked if analysts or Congress
attempted to put weights on the benefits received by target bene-
ficiaries.

In short, there are no redistribution benefits to be added to other
categories of project benefits. All that is relevant is for the public
to ask itself if a dollar of its assets granted to others is what they want
and to communicate this to their public representatives. The project
analysis can then indicate which projects are most productive for
investment of this grant or whether it should be transferred in cash.
If a redistribution objective is adopted, it should be implemented sys-
tematically with all kinds of public projects and programs competing
in terms of productivity to the specified target groups and not piece-
meal on a hit-and-miss individual project basis. Even within a given
product field, care must be taken that special ad hoc arguments are
not made for a particular project because of its impact on a certain
group of worthy beneficiaries when other projects may produce more
for the target group.
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IV. IRECAP1TIWLATION IN TERMnS OF ILUIJSTRATIVE ACCOUNTS

The above discussion can be summarized and further illustrated
in terms of an account or bookkeeping system. Consider a list of survey
reports which show preliminary benefits and cost estimates for water
development. Some suboptimization has already taken place. In this
illustration the optimum development for each site is an item in the
system for selecting new starts. So the array of "projects" and bene-
fit-cost ratios might include some wvhiclh are Federal spending projects
and some which are rule projects. An account designed to show na-
tional income gain might look like this:

TABLE 1.-NATIONAL INCOME GAIN ACCOUNT

Cost relevant Cumulative cost
to Federal relevant to

budget Federal budgetProject Benefit/cost Total cost constraint constraint

1, Reservoir on river A- 4/1 $10, 000 $10, 000 $10, 0002. Zoning rule, river C---------------------------- 3/1 10, 000 0 10, 0003. Reservoir on river W- 2/1 10, 000 10, 000 20, 0004. Reservoir on river Y- 1. 5/1 10, 000 10, 000 30, 000

Such an array would indicate first of all that preliminary survey
money which produces a zoning project discovers opportunities for
improving the economy just as those which result in public spending
projects. In fact, the table shows that in retrospect if the survey budget
were limited to two surveys, projects No. 1 and No. 2 (with No. 2 being
a rule "project") should have had priority over projects No. 3 and No.
4. The practical problem at the current time is that construction agen-
cies tend to prefer survey efforts which produce spending projects tosurveys that do not.2 In part, this is because they get no credit from
anyone for nonspending recommendations. In fact, it may work the
other way with the field offices of a given agency being commended if
survey costs are low relative to construction spending, but criticized
if planning costs are relatively high. This would be less likely to hap-
pen if accounts were kept as in the above table. There are many un-
resolved issues in systematic management of programs that require
substantial project surveys, but the direction of improvement lies in
the above approach.

Now consider the new-start analysis.3 Table 1 shows that if the Fed-
eral budget constraint were $20,000, then the reservoir projects A and
W and the rule project of river C should be recommended. Since the
rule project has no Federal cost-although their is a private cost-it
should be recommended for local government implementation even if
the budget constraint were $10,000 since it is a net gain for the econ-
omy which is not limited by the Federal budget constraint that hap-
pens to be in force. It is assumed here that the costs are borne by the
beneficiaries with no demand on any public treasury.

2Also the action of congressional committees that control rule changes may not be coor-dinated with those committees that control spending.
a For simplicity. the fact that some projects require a detailed planning and designstage and others do not is Ignored. Also Ignored is the fact that the rule change may alsorequire detailed planning and design before it is ready to function as is the case forconstruction projects.
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If we turn to the objective of redistribution, a separate analysis is
relevant. This might be termed the "Grants" or "Redistribution" or
"Transfer account." This account is aimed at some target beneficiaries
determined by Congress. Therefore, only projects from table 1 that
benefit the target group are included in the "Grants account" in table 2.
(In the hypothetical cases here assume only reservoir project, river W
from table 1 aids the target group.) For simplicity assume all costs are
paid by the public and not by the target beneficiary who receives all
benefits. In practice only a portion of most projects would be redis-
tributive.

TABLE 2.-GRANTS ACCOUNT (REDISTRIBUTION AND TRANSFERS)

Benefit to Transfer and Cumulative
Project cost total cost cost

1. Health projectX - 5/1 $10,000 310,000
2. Reservoir, riverW -2/1 10,000 20, 000
3. Wild river rule B (7001600) -------------------- 1.1/1 600 20, 600
4 Cash - ----- ----- -0,-------------- 2 4 000
5. Reservoir, river N. -811 10, 0 - -

'Dollar for dollar.
Or to limit of budget constraint

Assume that the public acting through Congress has decided that an
amount up to $40,000 would give 'the public who taxed itself more
satisfaction if transferred to a specified group than if it is consumed
or invested by its owners.4

If table 2 is the list of available projects that aid the target group,
then the $40,000 grants budget should be spent for projects 1 through 4.
$20,600 would be used for investments, and $19,400 would be trans-
ferred in cash since the next best investment project would transfer less
to the target group than the grantors give up.

Wild river rule B would, therefore, be enacted. Assume the target
beneficiaries do not now own the relevant lands and because of poverty
have no effective demand. In effect, the rule forces the current land-
owners to forgo bids from industrial users of $600 (using portions of
the case developed earlier in part II). This is the same as taxing them
$600 and giving a gift to the wild river beneficiaries. This equivalent
of a tax of $600 and transfer of $600 may not show in current Federal
budgets, but the effect is as described nevertheless.5 If the group that
wants to make a transfer is in fact these landowners, this rule would be
an efficient transfer.

If the landowners are not the relevant grantors, then the public can
reimburse the private landowners for the foregone $600 bid from
industry that wants to build flood control works. Since the benefits
obtained for the noncontributing target group of wild river users are
worth $700, this is an efficient transfer. In this case, the $600 investment
would show in the Federal budget as now constituted. If the wild
river users were not the objects of transfers, but wished to tax them-
selves to preserve the river, they would express their demand through
Government. In that case, project B would show in the table 1, Na-

'To be perfectly symmetrical this entire grants budget might be regarded as a project
and nut on table 1 showing that it has a benefit-to-cost ratio at least greater than 1. But
this is not too helpful in an ex ante decisionmaking sense.

5 This calculation might be added to the Department of the Treasury's comparison of
Budget Outlays and Tax Expenditures by Function, presented to hearings before the Joint
Economic Committee, Jan. 17, 1969, The 1969 Bconomtc Report of the President (Wash-
ington), Government Printing Office, pp. 11-31.
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tional Income Gain Account, with a Federal budget cost of $600 neces-
sary to reimburse the landowners. Table 1 includes only projects for
which there is effective demand backed by owned income.

The relationship between the national income gain account and the
redistribution account can now be spelled out in more detail. It is
possible that a project with a benefit-to-cost ratio greater than 1 in the
table 1 national income account may not be built because of a budget
constraint on the types of projects in the Government program repre-
sented by the table. This rejected project may have a better benefit-to-
cost ratio ithan one accepted in the redistribution account. To illustrate
this, assume that the budget of table 1 is limited for some reason to
$10,000 and only the projects on rivers A and C were selected with
W and Y rejected.

Further, assume that the public communicates ito their representa-
tives that the redistribution account budget constraint should be $20,-
600. This would mean that the project on river W would be built al-
though rejected in terms of the national income account budget. Also,
under the wild river rule, river B would be implemented because it
helps the target group even though its benefit-to-cost ratio of 1.1: 1 is
less than the project on river Y which has a benefit-to-cost ratio of
1.5: 1. River Y project was rejected in the national income account be-
cause of a budget constraint and not accepted in the redistribution
account because it does not aid the target group.

If public decisionmakers could rely completely on these program
analyses as a guide to budget size, they should expand the national
income accounts budget to include river Y and then they would never
miss a project that added more to national income than it cost.

This does not show, however, that the redistribution budget is too
large relative to the national income budget. The public may wish to
transfer wealth (and give up the opportunity represented by project
W and other alternatives including consumption) because they derive
more satisfaction through transferral than through their own con-
sumption. The return of project Y given up will certainly be a factor
in the public's opinion on whether they wvant to transfer part of their
wealth to others, but there is nothing inherent in the productivity of
project Y which auitomatically invalidates their demand to be chari-
table. Howverer, if the benefits of project Y could be collected and given
to the target group this would be superior to project B. However, in
this illustration it was assumed that this was not the case and only
proJect IV from table 1 would benefit the target group.

A . I SES OF A SYSTE-MATIC COM1BIN-ATION OF EXPENDITURE AND PUBLIC
RULES ACCOUNTS*

SOME FURTHER ISSUES ILLUMINATE1D BY SYSTEMATIC ANALYSTS

The water field can be used further to illustrate issues in the mix
of Federal spending and rulemaking decisions. If we look forward to
tlhe day when all agencies affecting a given product or service are
grouped together for budget analysis, it w-ill be useful to have a PPB
system that encompasses spending and rules. In addition to the reser-

*Further discussion of this issue is found in the papers by Schultze, and
Mushkin & Cotton in this volume.

27-877-69-vol. 1-39
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voir spending and zoning rules there is now flood insurance under the
administration of HIUD which is not one of the traditional water
agencies. Insurance schemes also have their opportunity cost and bene-
fits. Much work remains to incorporate this into PPB so that the
complete effort in a given field can be totaled.

Next consider the 1966 Executive order directing increased atten-
tion to the location of Federal installations in the flood plain. The
costs of implementing this will show up in the budgets of every De-
partment that has extensive building facilities. The Federal invest-
ment in flood damage reduction will not be complete until this is sys-
tematically accounted for.

Another area of increasing interest is that of interstate compacts
often involving the Federal Government as a partner. Negotiation of
these compacts involves not only the traditional water agencies but
also the Justice Department. The compacts are ratified in the Senate,
for example, by the Judiciary Committee and not the Public Works
Committee which examines spending projects. These compacts are
going to have a great effect on the ability of non-Federal units to pay
for improvements that have primarily a local effect. At the present
time, the Federal Government pays for some projects of relatively
local effect because there is no procedure for facilitating agreement
among the local government units on their relative cost shares. So this
is a case where a rule change may have a great impact on demands for
the Federal budget.

State pollution control rules may affect whether an expected recrea-
tion benefit on a Federal reservoir will be realized. Here rules and
spending are complements.

Various agencies administer licenses and permits. In the water field,
for example, the FPC licenses hydrodams, AEC licenses nuclear
powerplants, and the Corps of Engineers issues permits for private
dredging. To take only one dimension, each of these can have an effect
on water quality. Each of them directs resource use in a certain way
which has benefits and opportunity costs. Each of them in some respect
is an alternative to Federal spending such as that for municipal sew-
age treatment plant grants or for reservoirs that provide low-flood
augmentation. A rational decisionmaking system must somehow en-
compass all of these or the Nation will be over investing in one area
while there are cheaper substitutes or possibilities of greater output
if certain complementary rules and projects are combined.

OTHER EXA_'MPLES OF SPENDING AND RULE ALTERNATIVES

Water examples have been chosen to illustrate the general problem
of relating spending and rule decisions. To further illustrate the kinds
of questions involved, several other fields will be briefly explored.
Much of Government activity is concerned with formulating rules of
market behavior. The Department of Justice spends $8.2 million to
enforce competitive behaviors To illustrate the potential relationships,
consider the competitive rules for railroads and spending programs
of the Department of Transportation. The public may want to obtain
a certain performance in the railroad industry. In certain contexts this

8
Special Analyses, Budget of the United States, 1970 (Washington), Government Print-

ing Office, 1969, p. 262.
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might be secured by having the Department of Justice follow a certain
antitrust and merger policy.7 An alternative-or complement-might
be a grant or subsidy program offered to encourage the same perform-
ance administered by the Department of Transportation. Somehow
these alternatives must be related and shown together in an informa-
tion system.

Another relationship of spending and rules in the regulatory field
is the use of Government enterprise as a yardstick to stimulate private
performance. The public spending project has not only commodity-
producing benefits but it may test and demonstrate new efficiences
possible for other firms. A direct regulatory order could accomplish
the same thing but for various reasons it may not be possible. A deci-
sion system encompassing direct regulation and spending yardsticks
would be useful, but many unresolved issues remain.

There is great interest now- in rebuilding ou- cities. Akmong the many
alternatives are such things as direct Federal spending for urban
clearance and renewal. A nonspending alternative -or complement-
is reform of the property tax rules. New tax systems could be designed
to give greater encouragement to private owners to improve their
properties. This is an illustration of how State-Federal relationships
are important in relating spending and rule decisions. Property tax
rules are matters of State and local control, but nevertheless, failure
to incorporate these alternatives into systematic analysis has great
impact on demnands for the Federal budget.

CONCLUSIONS

1. The argument has been presented that both public spending and
rulemaking decisions produce benefits and have opportunity costs,
and thus can be compared and ranked together as alternatives in a
PPB system. While unresolved problems remain, there appear to be
strong possibilities for improved systematic analysis.

2. Both spending and rules may involve redistribution of the owner-
ship of wealth. Care must be taken to determine wvhetller a given
spending or rule project is designed to increase national income or
transfer ownership and to see that the appropriate analysis is made
for each. The benefit-ond-cost incidence of expenditures and rules
must be clearly spelled out so that decisions may be properly accounted
for.

3. The display of spending and rule projects in a single informa-
tion system gives credit to survey investigations which produce no
Federal spending for construction. While availability of information
does not insure its use, this is the first step in avoiding a construction
bias.

4. Explicit and systematic consideration of spending and rule deci-
sions illuminates some of the connection between Fedteral and State
and local decisions. Federal spending and more local level rulemaking
are often substitutes and in some cases if local rules don't complement
the Federal spending project the potential benefits won't be realized.

5. Combination of spending and rulemaking activities in a single
information system will facilitate the totaling of Federal activity in a
given field regardless of the particular departmeat it happens to be in.

7 It is interesting to note that a research study on railroad mergers has recently been
made, not by Justice, but by the Department of Transportation, Western Railroacd Mergers
(Washington), January, 1969.
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Technical Notes on Redistribution

A. The computation of redistribution is slightly more complicated
if the taxpayer who -wishes to make a transfer also receives part of the
benefits of an indivisible project. In that case, redistribution is the
difference between the target beneficiaries' actual contribution to cost
and the contribution they would pay if total costs were shared in the
same proportion as benefits are shared. For example, assume a general
taxpayer group (G) and a target beneficiary (B) and a project as
follows:

$60c + 60B = 120
$60, + 40B= 100

If costs were shared in the same proportion as benefits, the target
beneficiary would have paid one-half of the cost or $50, instead of the
$40 actually paid. The difference, $50-$40=$10, is the amount of re-
distribution or transfer.

If the total benefit-cost ratio is less than one, the amount of the
transfer plus the target beneficiaries' contribution will be more than
the beneficiary receives in benefits and the project would be wasteful.
The beneficiary would be better off to retain his own contribution and
to take the general taxpayers' transfer in cash.

The U.S. national income accounts, as now kept, assume Govern-
ment transfers have a benefit-to-cost ratio of unity. When this is the
case, the definition of redistribution outlined above gives the same
result as that sometimes defined in the literature as the difference
between target group benefits and their contribution to costs. This
latter concept is appropriate when considering redistribution from
the recipient point of view, but it gives the wrong answer from the
taxpayer-grantor point of view when the benefit-to-cost ratio is greater
or less than unity.

B. There is a technical problem in valuing the contribution of the
taxpayer who wishes to transfer income to a target group. Assume a
project with a ratio of benefits to costs $150/$100 with all benefits
going to a target group and all costs paid by the general taxpayer.
In a sense, if an investment of $100 could earn $150, then those who
own the $100 are really transferring an asset whose present worth at
market rates is $150 in a certain investment. If the $150 is a project
return to a certain target group, the payer of the $100 could have
offered it as a loan and bargained for a share of the net profit and
thus it might be said that the transfer is what the beneficiary received
minus what he paid or $150-0=$150.

If the taxpayer consumes the $100, this means his consumption is
worth more now than consumption of the returns of investment later.
Yet, for bookkeeping purposes we can only observe that $100 is con-
sumed. The U.S. national income accounts as now kept show only the
dollars consumed. Similarly, if the taxpayer derives more satisfaction
by transfer than by his own consumption or investment we can only
observe the $100 being transferred. The $100 is not the full value of
the wealth being transferred, but we cannot determine it through
observation of market transactions.
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Taxpayers are generally aware of investment opportunities in the
private sector and can ask themselves if the transfer would give them
more satisfaction than the consumption and later investment returns
given up. They may not be aware of certain opportunities for the
public to loan money to certain groups who cannot express their loan
demand in the private sector. If this were quite high and known to
the taxpayers, they might prefer to tap these returns rather than be
charitable and transfer their wealth. This does not seem highly prob-
able. For these reasons, it is preferred here to consider only the
observable nominal value of the dollars transferred by the general
taxpayer.
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Martin C. McGuire is Associate Professor of Economics at the Uni-
versity of Maryland.

All Federal expenditure decisions have an economic impact on the
various regions of the country. In some cases, Federal programs are
an important determinant of the pattern and extent of a region's growth
and development. Since the National Government is concerned with the
relative prosperity of its component regions, and has economic objectives
pertinent to regional incomes, it is essential that the influence of public
expenditures on regional economics be an integral part of the broader
analysis of these expenditures.

Professor McGuire argues that "the first approach for policy analysis
should be to consider means of 'regionalizing' the massive allocations
now undertaken." In this paper, he sets forth an approach for incor-
porating the evaluation of regional impacts into the on-going process of
policy analysis and offers his judgment on the key issues for delibera-
tion in developing a comprehensive procedure for regional analysis. He
presents a format for setting regional objectives and systematically ap-
praising the regional impact of Federal actions and uses this format to
analyze the goals of economic efficiency and distributive justice in ap-
praising regional objectives.

Professor McGuire emphasizes the existence of a number of basic
issues which must be resolved if Federal expenditure policy is to be
coordinated in attaining regional objectives. These issues include the
development of regional budgets for both agencies and the entire Federal
Government, of criteria for defining appropriate regional areas, of meth-
ods for projecting regional trends, the development of a proper mix be-
tween migration and industrial location policies, evaluation of the various
alternative policies for influencing regional development, and the need
for systematic intelligence on regional economic and social patterns.
With respect to the last issue, he notes that there is "at present no
means of systematically comparing and anticipating the regional effects
of various programs; hence, the regional distribution of programs tends
to fall out of executive action as a by-product of decisions, rather than
as the result of conscious choice."

I. Introdction
While the Economic Development Administration, Department of

Commerce, ' was established explicity to pursue economic develop-
ment goals for declining regions and small areas of the country, all
Federal expenditure programs have an effect on the regional pattern
of national growth. Currently, however, no single agency or group of
agencies exists within the executive with an effective mandate to ap-
praise the regional impacts of expenditures programs or to determine
regional development programs and policies.

I The Economic Development Administration created by the Public Works and Economic
Development Act of 1965, operates in about 900 counties with grants to communities
for public facilities construction and for development planning, with low interest loans
to private business, and with technical assistance. Staffed by about 1,000 people, this
agency's annual appropriations have averaged about $300 million in recent years (plus$100 million for Appalachian highways).

*I am indebted to Charles Schultze, Robert Haveman, and Robert Raynsford
for comments on a draft of this paper.

(592)
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It is arguable that no consensus exists for including regional objec-
tives explicitly within the domain of public policy. It is not arguable,
however, that Federal laws, policies, and programs have an enormous
impact on regional development. This fact alone provides strong reason
for analysis of ongoing Govermnment operations and policies on regional
development. Before proceeding to outline such analysis, however, it
will prove useful to clarify a possible ambiguity in the term "re-
gional"-to distinguish it from "'subnationlal."'

Particular Federal programs and policies exist for a great variety of
sub-Federal problems and objectives; for example, Federal objectives
exist for urban areas taken as a whole, or for rural areas taken as a
whole, for all recreational areas, or for classes of low-income areas.
Such objectives as these, although they may have "regional" implica-
tions, are not regional objectives. In this paper the term "regional" will
be used with reference to an exhaustive geographic division of the coun-
try into sets of adjoining areas, and to our concern about the distribu-
tion of economic activity among those areas.

With this definition of "regional" understood eve may ask what are
the main features of the impact of Federal activities on regional devel-
opment? Three characteristics stand out. The decisions which affect
regional development span the entire Government-from defense pro-
gramis, through the total range of domestic programs, to commerce and
industry regulatory agencies, and tax policy. Second, the aggregate
effect of Federal decisionmaking on regional development is no doubt
enormous, although the extent to which Federal activity establishes
regional trends-in contrast to following and thereby amplifying
trends inherent in the private economy-is uncertain. Third, Federal
policy while often directed toward various subnational objectives never
articulates regional objectives as such. Policy analysis of the effects of
this multitude of decisions on regional development are largely frag-
mented, with the result that no overall, Government-wide, coordinated
strategy of regional economic development exists today. A few exam-
ples will illustrate the wide range of Government actions influencing
the regional distribution of economic activity.

1. Federal installation decisions (with their implied continuing pay-
roll expenditures), and Federal procurement and contract decisions
obviously have enormous effects.

2. Tariff and trade policies have selective impacts on different
regions (e.g., import duties on textiles).

3. Transportation price and route regulations as well as specific
building programs (highway, airport, waterway, etc.) favor some
parts of the country more than others.

4. Some "regions" of the country have their "own" economic devel-
opment agencies known by other names, e.g., the Bureau of Reclama-
tion or the Department of Agriculture.

5. Many grant-in-aid or transfer programs proceed on formula
bases with so much weight given to population, so much to State area,
so much to income, etc.

6. Tax policy may effectively favor one region more than another,
the oil depletion allowance, for example, presumably being a signifi-
cant resource to oil- and gas-producing States.

7. As a last example, there are agencies with the specific mission of
economic development in selected parts of the country, the Economic
Development Administration mentioned previously, the Appalachian
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Regional Commission, the Upper Great Lakes Regional Commission,
and others. For quantitative impact on regional development, however,
these latter agencies are dwarfed by the larger forces of the Federal
Establishment.

Of course, the impact of Federal policy on regional development
does not end here (even supposing we had drawn up a complete list of
Federal actions affecting regional economies). We have mentioned
only first round or direct effects of such Federal actions. Added to
them must be the indirect, induced effects resulting from the Federal
impact on the private econom *2

Why is it that (excepting ADA and the regional commissions) so
many decisions with far-reaching regional implications are taken with-
out systematic analysis of those effects and often, presumably, without
explicit recognition of those effects? First, it should be emphasized
that neither are the regional effects of particular programs, nor the
consolidated regional effects of all programs and policies, taken to-
gether, ignored out of negligence. Rather the fundamental causes of
this lack of analysis are two: The first is that agencies with programs
having nsultiple effects are organized to pursue single objectives at
least cost. This principle of organization naturally excludes examina-
tion of such questions as how much economic growth in rural America
could be bought for a one-tenth of 1 percent inflation of defense pro-
curement costs (about $25 million in fiscal year 1968), since such non-
defense purposes are excluded from Department of Defense objectives.
It could turn out, however, that the $25 million increase in defense
costs would be more effective than an equal appropriation increase to
another agency with a more direct interest in development or poverty.
At least one could not know until the question is analyzed; right now
it is not even being asked. As a corollary of this first reason, a second
reason for disregard of systematic analysis of the regional effects of
various programs is that such analysis would be necessarily inter- or
supra-agency, and neither the executive machinery nor a body of in-
formal practice and tradition exists for coordinating regional detail
of programs and budgets.

The very magnitude of the Federal impact on the regional distribu-
tion of economic activity, and the fact that its impact is relatively
uncoordinated suggests that the first approach for policy analysis
should be to consider means of "regionalizing" the massive allocations
now undertaken. As we shall argue later in this paper, such policy
analysis should consider not only the impact of Federal policy on
demand for capital by region, i.e., regional effects on industrial loca-
tion and activity level; equally important is the hitherto largely
neglected question of Federal impact on the regional distribution of
population and labor force, i.e., of the supplies of labor. In short,
regional policy analysis which omits the possibility of national migra-
tion policies is necessarily truncated. I happen to think that a con-
fluence of pressures must sooner or later result in greater explicit
regionalization of Federal planning and programing than now exists.
The point of this paper is not merely to advocate that outcome. The
paper also sets forth an approach to regional analysis as well as the
key issues for deliberation as I see them.

2 Foremost among efforts to measure such induced effects by region is the work of
W. W. Leontlef, "T e Economic Impact-Industrial and Regional-of an Arms Cut", The
Review of Economic8 and Statistics, vol. XLVII, No. 3. August 1965, pp. 217-241. See
also the paper by Haveman In this volume.
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II. KEY ELEMENTS IN THE ANALYSIS OF REGIONAL OBJECrIVES

A FRAMEWORK FOR REGIONAL ANALYSIS

The range of issues called to mind by the term "regional develop-
ment" is indeed wide. Ultimately all economic activity including its
spatial distribution is explicable as an interplay among resources
(including human resources), technology, human wants, time, and
money. On a more practical level, something concrete is needed to
define and limit the reach of the subject for policy and planning pur-
poses. Table I will be used as a format for relating the various issues
to be discussed to each other within single unified framework.

TABLE I

Regions

1 2 N National totals

Population
Work force.
Employment and average --------------------------------------------------------------
Wage per employee:

Total
Industry 1 -- ------------------------------------------------------.
Industry 2
Industry N. ,

Personal income - ------------------------------------------------

Table I suggests a format for displaying the major indicators of
regional economric development. An important component of policy
analysis may be usefully thought of as the systematic appraisal of the
impact of Federal actions on the numbers in such displays. A single
table, such as table I will display the distribution of population, work
force, and employment by region: from these figures the unemploy-
ment rate in each region can be derived. Also shown is the structure
of industry by region; this structure together with knowledge of each
industry's regional wage pattern allows one to calculate incomes and
hence per capita income differences among regions. (The table could
be expanded to include more detail, e.g., occupational breakdowns).
It should be observed that the table is not explicit as to the numbers of
industries or of regions to be included, nor as to the definition of either.
These questions themselves are important policy questions requiring
analysis.

If one were to examine a sequence of such displays for various years,
one's attention would turn to certain key changes in the indicators of
regional economic activity-changes in population brought about
by birth, death, and migration; changes in total employment reflecting
each region's participation in and contribution to national employ-
ment growth; changes in the industrial structure of each region;
changes in relative wages among industries and regions, and the re-
sulting growth or decline in incomes available to various localities.

Such displays of data are also useful for constructing preferred re-
gional policies. In this context, a systematic appraisal of regional al-
ternatives will feature the following broad categories of analysis: (1)
an analysis of objectives-resulting in decisions as to the relative de-
sirability of various regional distributions of jobs, income, population,
etc.; (2) an analysis of the tools or instruments appropriate for achiev-

27-877-69-vOl. 1 0
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ing alternative objects; (3) an analysis of costs, with an appraisal
of whether the objectives desired are worth those costs. Naturally,
analysis of the forces at work in the economy which lead to current
regional configurations, as well as the means and costs of altering their
direction, cannot all be reduced to a single format. Such displays as
table I nevertheless provide a useful framework for discussion of
these major policy issues.

VARIETIES OF REGIONAL OBJECTIVES

As we stated above, the evaluation of what constitutes a good
pattern of regional development ranks high in the priority of issues
for policy analysis. An advantage of the format just described is that
it helps one visualize the major alternative objectives for regional de-
velopment policy

One primary difference between competing regional objectives would
distinguish an ex post remedial, or corrective, conception of Govern-
ment purposes, from an anticipatory, preventive, more directive view.
Some might wish to restrict Federal objectives to building up (or
phasing out!) economic activity in regions already observed to be in
distress, to ease the differences in impact of the business cycle on
differing regions of the country, or to ease the impact of technological
change on various regions. Such alternatives would attempt not so
much to direct geographical patterns of development as to ease the
transitions within any region, occasioned by major alterations in
demand conditions, in resource availabilities or technology. Alterna-
tively, others might support Government efforts to anticipate and de-
liberately alter the geographic pattern of development. In this case,
policy analysis would be directed to planning for a (moving) future
time horizon, whereas in the former case, regional development poli-
cies would lag economic events by at least the interval required for
data collection and reporting.

Although the philosophy of Government between these two concep-
tions of regional objectives may differ substantially, the practical im-
plications of the two will diverge less. Inevitably the policy analyst will
be drawn toward anticipating regional trends, since the effectiveness
of remedial efforts in any particular region will depend on the larger
trends in the private economy. Nevertheless, there would be significant
differences between the two outlooks. The degree of commitment im-
plicit in regional policies, the information requirements for analysis,
and the appropriate policy tools will differ substantially between re-
gional objectives which anticipate economic events and try to determine
desired outcomes, in contrast to objectives of correcting, reversing, or
compensating for undesirable outcomes already in existence.

Whichever of the alternatives stemming from anticipatory vs.
remedial outlooks one prefers, some further major alternatives arise
as to the criteria for judging any one configuration of regional develop-
ment to be better than any other. Three general criteria seem plausible.
I list them in decreasing order of general acceptability:

1. Regional equalization of income and employment relative to pop-
ulation and labor force.-By this criterion, a regional configuration is
better the less the dispersion in unemployment rates, or per capita (or
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per family) income it contains. To a major extent this is the under-
lying criterion of the Public Works and Economic Development Act
of 1965.

2. Regional equalization of income-employment-population densi-
twes.-Sometimes arguments are made that (aside from or in addition
to employment and income objectives relative to population) the abso-
lute amounts of population and industry are maldistributed geograph-
ically; that too many people and too much industry are located in
metropolitan areas, for example; that new cities and towns should
develop in rural America. By this criterion the desirability of one
regional configuration over another would be determined by compar-
ing the absolute numbers of people, jobs, etc., relative to land area or
some other measure of resource base in various situations. Such argu-
ments are in fact less arbitrary than they might first appear, depending
as they do on the economic case against congestion, soon to be discussed.

3. Regional equalization of industrial structure.-Lastly, argu-
ments sometimes (more rarely) are made that the structure of industry
varies too much from one region to another, that more high-wage in-
dustry should locate in the rural South or that a particular State
should have "its share" of Government contracts.

ECONOMIC EFFICIENCY AND DISTRIBUTIONAL JUSTICE IN THE APPRAISAL
OF OBJECTIVES

No one should suppose that a single one of these criteria can govern
our choice of objectives in all cases; obviously the underlying rationale
for economic development of Alaska and Harlem may differ. Since the
choice between objectives and of the degree to which each is pursued
must ultimately express a balance of judgments on the part of various
regions or groups, political judgments and personal preferences will
figure importantly in those choices. Nevertheless the analyst can f ash-
ion some structure for comparison of alternative choices. In fact, since
legislative guidelines for executive policies and programs tend ,to di-
rect general objectives and intents, the policy analyst will typically be
required, (1) to specify in detail a broad range of options allowed by
legislation, (2) to identify and reject those options which are inferior
on all criteria, and (3) to present advantages and disadvantages of
the remaining options. To assist in this process, the economist can
identify certain major economic benchmarks relevant to a comparison
of the three objectives.

On the one hand, there may be a case in economic efficiency to be
made for altering geographic patterns of economic activity. Two ex-
amples of such eficiency arguments come to mind. It has been observed
that when national average unemployment rates are very low, prices
rise; the lower the average unemployment rate the greater the rate
of price increase. It is also known that, whatever the national average
rate of unemployment, there is a considerable dispersion of regional uii-
employment rates about that average. If tools could be found which
increased demands primarily on the unemployed resources of lagging
regions, but not on the more fully occupied resources of prosperous
regions, the national aggregate output might thereby be increased and
national average unemployment rate reduced, with less upward pres-
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sure on prices than would result from indiscriminate demands on na-
tional resources. 3

As a second example of the economic efficiency criterion for compar-
ing various objectives, it can be argued that, even though real incomes
in large urban centers are larger than in rural areas, population con-
centrations beyond a certain size result in congestion, in pervasive
external diseconomies among producers and consumers, and in dis-
economies of scale in production, administration, and control of public
services. Intuitively, this proposition has appeal and a limited amount
of empirical work exists to confirm that the per capita costs of pro-
viding public services first decline for increasing size of metropolitan
area, reach a minimum, and then for even greater size cities increase.4
Implicit in arguments to retain the rural population in rural areas is
just this idea .that the evils of congestion, environmental pollution, and
isolation from the natural environment, which accompany very large
population concentrations, out weigh'the advantages of economies from
the very specialized division of Labor common to our largest cities.

The net result of such factors is to suggest an economic hierarchy of
urban areas; 'presumably a large number of fairly large separated
urban complexes can satisfy consumer wants and needs better than
can a smaller number of immense urban agglomerates. One might also
conjecture that vast urban areas have grown to uneconomical propor-
tions because new arrivals (or established residents) in such areas
can enjoy the advantages of urban life, and avoid paying for the dis-
utility their presence imposes on established residents (new arrivals)
in the same area.

In terms of table I, this efficiency criterion would recommend those
changes in the tableau which result in greater national totals-that is,
changes which increase the total employment, income, or product of
the national economy. This may seem a simple enough criterion until
it is realized that a net increase in national totals may result if the
additions in one region exceed the reductions in others. This "im-
provement" in efficiency of the national economy might command less
than unanimous support; yet, if benefits to one region, no matter how
great, could not be attained because of small sacrifices imposed upon
other regions, Government effectiveness in regional development would
be paralyzed. In fact, such Government action is not paralyzed for a
number of reasons: first, the true net regional effects of the vast array
of Government decisions are not known; this may be advantageous,
since large conscious, explicit regional actions tend to be more diffi-
cult than the more or less unconscious use of functional programs for
regional objectives. Second, in a growing economy all regions may gain
(absolutely over time. And third, a vague consensus exists that some
regional redistribution of prosperity is bearable, provided the gains
to the gainers are relatively great, and the losers are not too great.

*When money is allocated and plans and policies are established, how-
ever, this vague distributional ethic takes on a sharp edge. Actual
choices imply just how much is taken a.-way from one set of regions and
given to another-choices which necessarily introduce a second major
category of argument for purposeful Government intervention in the

This argument is essentially static. Subsidization of regions with high unemployment
in a dynamic context may redirect investment so as to lower the growth of productivity
increases, and hence reduce future real incomes and thereby possibly restore some pressure
on price levels.

A Unpublishd paper by Professor Roger Noll, California Institute of Technology.
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geographic location of economic development-namely, distributional
justice or equity.* Equity arguments may assume a variety of forms.
One variation is that unemployment rates should be equalized across
regions even if national average unemployment were not thereby de-
creased. Similarly, it can be argued that having the spread in regional
per capita incomes narrowed is worth while, aside from changes in the
national overall total-or distribution-of incomes per capita. This is
basically an ethical judgment of good and bad, that having a given
amount of employment and income spread around the country is bet-
ter than having that same amount concentrated in a relatively few
areas. In terms of table I, this asserts that some regional configurations
would be preferred to others even though they allow for lower national
totals in income, employment, and output. One might be prepared to
reduce total national prosperity somewhat-that is, pay certain costs-
to secure a more equitable distribution of prosperity-that is, gain
certain benefits.

An ethical judgment of this nature, although difficult to make, is not
unique to the problem of the regional distribution of unemployment or
income. A similar question arises with regard to the distribution of un-
employment among occupational groups-or by skill level, educational
level or other classification-namely, how much unemployment at the
low-or disadvantaged-end of the spectrum are we, as a nation, will-
ing to tolerate in the interests of economic efficiency or rapid economic
growth. In most cases one can observe a tendency to establish a thresh-
old beyond which unemployment is considered intolerable. In the
Public Works and Economic Development Act of 1965, for example,
6 percent unemployment is designated as the threshold for county-sized
labor market areas. Presumably the larger the labor area the lower will
be such a threshold.

One particular implication of a pure equity argument may seem
questionable to many. Since this ethic would hold that merely narrow-
ing the differences in unemployment rate or per capita income statis-
tics between various regions is good in itself, it might recommend
transferring unemployed people from one region to another without
necessarily employing them at their destination, since this procedure
would, in fact, reduce statistical variations in unemployment-and in-
come-between regions. This proposition may not be so questionable,
however, if one considers a third category of argument for positive
regional economic objectives-namely, a particular mixture of equity
and efficiency considered in a dynamic context. Assume that a region
can handle only so much poverty and unemployment, that beyond some
critical threshold measured as a rate of unemployment, or proportion
of people in poverty, these unemployment rates and low incomes be-
come self-perpetuating, grow beyond the capability of local govern-
ment to correct, and cause external diseconomies in the form of social
misbehavior.5 It is generally agreed that self-perpetuating cycles of
poverty occur and if the threshold of concentration of poverty and/or

6 Implicit in this form of argument is a somewhat organic concept of a regional economy.
This assumption finds support in Glen L. Johnson, "Supply Functions, Some Facts and
Notions" in Heady et. al., Agricultural Adjustment Problems in a Growing Economiy (Ames.
Iowa State Press, 1958). and in Rufus B. Flughes, "Interregional Income Differences: Self
Perpetuation," Soutthern Economic Journal, 25; 41-45, July 1961.

*Further discussion of this issue is found in the papers by Weisbrod, Bonnen,
Freeman, and Schmid, in this volume, and Feldman in vol. 3 of this collection.
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unemployment can be estimated, then these facts argue for evening
out the incidence of economic distress among regions even if no na-
tional increase in income or employment results from such action.

Still another possible rationale for regional development may be
purely esthetic or ethical preferences for certain configurations of
population and industry. While mere opinions do not justify certain
regional objectives the way the foregoing three approaches do, when
value judgments are widely held in society, that very fact constitutes
good reason for considering policies to carry them out. In this case,
the requirements for analysis are no less necessary than in the
efficiency-equity context; in particular the analyst must examine the
feasibility and the true costs of following such preferences.

In summary, policy analysis and the analyst must confront the
fact that a wide range of possibilities exist for the regional distribu-
tion of economic activity, that legislative or executive guidelines may
narrow that range somewhat, but that a crucial task of analysis must
be to make explicit the possible trade-offs between efficiency, equity,
and noneconomnic considerations.

III. SOME BASIC ISSUES FOR PoLIcY ANALYSIS

To this point the discussion has concentrated on the larger question
of establishing a framework for policy analysis of economic develop-
ment. Such a framework which can encompass the fragmented in-
fluences of the Federal Government on regional development is es-
sential to conscious and efficient employment of the instruments of
Government to social on economic goals. Simply to capture and display
the net regional impacts of Government policies and decisions is an
enormous task. It is a prerequisite to effective legislative and exec-
utive control of Government operations; yet this framework only
initiates policy analysis. We therefore will turn next to discuss the
more important particular issues for policy analysis within this larger
framework.

REGIONALIZATION OF FEDERAL PROGRAMS

Foremost among these particular policy issues is the question of
explicit regionalization of Federal agencies and the Federal budget.
The possibilities for such regionalization range from (1) making
regional consolidations of the Federal budget within the Bureau of
the Budget, (2) to the creation of regional governments with the con-
stitutional and political changes such innovations would imply. Since
these options are discussed elsewhere in this volume,* and since the
issues they call forth reach far beyond economics, they will not be
discussed in detail here. It is important to note, however, that the
pressures for such regionalization are largely economic. The com-
plexity of our social and economic problems seem to demand a na-
tional policy on interregional development, on urban growth and
development, and on environmental control. A grander national strat-
egy than now exists is needed to channel the migration of people and
of resources toward social and economic betterment. The half-con-
scious and inefficient use of current functional programs to influence
regional imbalances is becoming inadequate to the country's needs.

*Further discussion of this issue is found in the paper by Schultze in this
volume.
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A larger perspective with explicit choices made public is required.
Included in this larger strategy must be the following central
elements."

1. Industrial location policy.
2. Immigration policy.
3. Urban size and location.
4. New cities policy.
5. Depressed areas policy.
6. Internal structure of cities.

CRrrRFIA FOR ESTABLISHMENT OF REGIONS

We have used the term "region" repeatedly throughout this paper
without definition. This has been deliberate, since determination of
what, for policymaking purposes, constitutes a region is itself an
important question for analysis. The question is complicated. On the
one hand, one may search for an existing hierarchy of regions based
on natural boundaries-e.g., river basins-on economies of scale in
production and local government operation, and on spillover effects of
costs and benefits between subregions. Whether or not such a national
hierarchy of regions has been discovered, or defined, the further ques-
tion remains of how small an area or how few people must live in a
locality for the U.S. Government to lose effective operational interest
in the economy of a locality as such (not its people). This question is
essential since distributional or equity considerations should be built
into regional policy from the program design stage forward-e.g.,
regional transportation systems design.

It should be understood that regional prosperity for its own sake is
not a Government objective. The economic prosperity of people, rather,
is the proper objective. This being the case, the fineness or degree of
detail of Government interest in local or regional economic prosperity
and development would seem to stem from two sources. First, to secure
economic prosperity for the citizens, the creation of a viable local eco-
nomic base and hence, of self-sustaining local or regional prosperity
may be adequate substitute for a variety of individually oriented pro-
grams (and very economical in terms of information required for ad-
ministration and control). (Imagine the "local economy" to be an
individual. If the individual earns $100,000 per year the Government
is probably justified in being unconcerned about his housing, medical,
transportation, education/training, etc., standards. His income serves
as an adequate proxy for all these particular elements of his living
standard.) By this standard Government should find itself inclined
toward defining a "region" as a small area. As smaller areas are con-
sidered local economic prosperity becomes a better proxy for individual
prosperity," and more individual-oriented programs can be included
under the general rubric of economic development. Second, the Gov-
ermnent will have an interest in any region which people are unwill-
ing or unable to abandon when its local economy fails or declines. This

'These elements are discussed in detail in a paper of Charles T. Stewart, Jr., "A Na-
tional Policy for Regional Development."

8 There may be cases in which this conjecture is false. Imagine a large region with two
populations, one very rich, the other very poor and each evenaI distributed over the terrain
of the region. No matter how finely one divides the region into subregions, the subregional
average income will mask a bi-modal distribution.
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argument would tend to restrict regions to fairly large areas since the
larger the area the lesser the proportion of its people could escape
from economic depression. By either of these accounts, to repeat, the
Government is not interested in regional economic development for the
sake of the region but rather because of the people who occupy the
region.

Of course, the foregoing account of what determines a "region"
implies that this issue itself can only be resolved with the help of
analysis. Specifically the size cut off below which it is not worth the
Government's effort to be concerned with economic development must
depend in part at least on the alternative costs of handling the human
problems in such areas by direct means-such as welfare, or negative
income taxes, manpower, health, housing programs, etc. This in turn
will depend on the prospects for organizing a pyramidal structure of
regions and subregions and on the possibility of creating incentives
for sub-Federal authorities to carry out larger Federal purposes.
Simultaneously to be determined with the question of size of region
are the exact boundaries of regions (of the "proper" size). There is a
substantial body of literature on this subject, of how to carve a region
up into x subregions when the value of x is known.9

Whatever definition of "region" one selects, the discussion which
follows table I concerning alternative objectives makes clear that re-
gions should be chosen to include the entire country. A regional or-
ganization which includes (say) only half the country precludes, or
invalidates, the comparison of regional alternatives on efficiency and

equity grounds which should form the core of policy analysis. (Such
comparisons would be invalidated since excluding part of the national
economy from the regions would result in mistaken estimates of costs
and benefits of various regional configurations.)

FORECASTING REGIONAL TRENDS

Thus far in this paper we have been concerned with the questions
surrounding what is desirable. This and succeeding sections of the pa-
per are concerned with what is feasible, and economic.

Let us assume that a structure of our table I format has been de-
cided, at least tentatively, so that planning can proceed on the basis
of a known regional breakdown. Within this framework alternative
regional objectives would be articulated as specific regional configura-
tions of (1) population, (2) of industry, (3) of industrial structure,
(4) consequently of industry wages/salaries, and therefore, (5) of
family (or per capita) incomes, which appear feasible and desirable.
What is a feasible or desirable regional configuration depends on
three factors: (1) the basic objectives of regional economic develop-
ment policy or policies (alternatives discussed above), (2) the future
course of regional developments, and (3) the costs, economic, social,
and political, of attaining various configurations.

For determining the feasibility of achieving a desired configuration,
whatever the objectives contemplated, analysis can proceed only from
an understanding of the forces at work in the economy which have
led to present regional patterns. A theoretical structure is required to

9For example, the 1967 report of Brian L. Berry "Functional Economic Areas and Con-
solidated Urban Regions of the United States," sponsored by the Social Science Research
Council.
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allow the analyst to estimate future locational trends under various
assumptions as to underlying trends in consumer taste and technology,
and hence to gage the impact of alternative Federal policies and pro-
grams. The outcomes of these projections of location trends can be
very usefully cast into formats like table I. Such projections will
form a base line from which various policies may be evaluated.

Recent advances in national and regional forecasting both within the
Government and outside 10 give hope that with a few years of sustained
effort (concentrating on data collection and econometric modeling)
quite reliable projections of regional economies will be attainable.
Sueh projections will always depend upon certain underlying assump-
tions. It is mistaken therefore to think of these projections as predic-
tions of regional development; rather, they are a basic tool for man-
agement and policy 'analysis, for estimating the sensitivity of regional
development to underlying economic forces and to alternative govern-
nent actions. As such, projections of this type can provide only the
roughest of guidelines to policy makers as to the viability of alternative
development strategies. Pilot efforts at this type of projection have
already been made. Table II below gives an example for four indus-
try groups and five regions. The table shows expected percent changes
in total employment, industrial structure, and of income in each region
and in the nation as a whole under one particular set of assumptions.
In practice, such projections may be made at a finer level of detail
with as many as 50 industries and at a geographic level as small as a
county (naturally the finer the level of detail the less reliable the
projection for particular "industry and region" cell.) Given the as-
sumuptions on which it is based, table II estimates the demand for
labor in five major regions (chosen purely for illustrative purposes).
Other information on regional wage trends by industry allowed for
projections of the total income available to each region.
TABLE 11.-FORECASTS OF PERCENTAGE CHANGE IN EMPLOYMENT AND INCOME, 197511960, WITH ASSUMED

NATIONAL UNEMPLOYMENT RATE OF 4 PERCENT THROUGHOUT THE PERIOD 1965-751

[in percent)

Regions

North- Mid- South- North-
U.S. total east west South west west

Total employment -+29 +16 +16 +37 +57 +51
Agriculture, mining ------------------ -34 -34 -42 -48 -25 -38
Construction--.28 21 11 30 48 39
Manufacturing, utilities,-trade, transportation ---- 20 3 16 38 47 47
Services, finance, government -60 45 44 65 92 82

Personal income -85 71 63 93 123 106

1 The 5 regions include States as follows: Northeast-Vermont, Rhode Island, Pennsylvania, Ohio, New York, New
Jersey, New Hampshire, Michigan, Maine, Massachusetts, Indiana, Illinois, Connecticut: Midwest-Wisconsin, South
Dakota, Oklahoma, North Dakota, Nebraska, Missouri, Minnesota, Kansas, Iowa; South-West Virginia, Virginia, Tennes-
see, South Carolina, North Carolina, Mississippi, Maryland, Louisiana, Kentucky, Georgia, Florida, District of Columbia,
Delaware, Arkansas, Alabama; Southwest-Texas, New Mexico, California, Arizona; Northwest-Wyoming, Washington,
Utah, Oregon, Nevada, Montana, Idaho, Hawaii, Colorado, Alaska.

The projections are based on a set of assumptions as to national growth patterns from 1965 to 1975, and on a set of
structural equations (derived from 1940-65 data) representing the geographic distribution of employment. These proce-
dures are explained in detail in McGuire and Harris, op. cit. The figures in table 11 are projected from the 1965 actual
employment distribution.

to Curtis C. Harris, Jr., State and Local Projections, (Bureau of Business and Economic
Research, University of Maryland, 196i9).

Clopper Almon, Jr., The American Economy to 1975, (Harper, 1967).
ira S. Lowery, Migration and Metropolitan Growth (Chandler Publishing Co., 1969).
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One serious shortcoming in regional forecasting techniques presently
employed is that no general model to explain or project both popula-
tion movements and industrial shifts signultaneouwly yet exists. Hence
the analyst can only fall back on a comparison of various population
migration and industry projections which have been derived inde-
pendently. Nevertheless, when matched with such independent esti-
mates of future population and work force by region, the informa-
tion in table II will give the analyst some clues as to expected welfare
indicators such as the regional unemployment rate and the per capita
or per family income given the sets of assumptions on which the popu-
lation and industry location projections are based. As an example
of this procedure, table III below shows three 1975 population esti-
mates on the same regional breakdown as table II.

TABLE 111.-REGIONAL SUMMARY OF ALTERNATIVE POPULATION PROJECTIONS, 1960-75

[in millionsj

Northeast Midwest South Southwest Northwest Total

1. 1960 population -77. 0 21. 7 43.2 27. 8 10.0 180.02. 1975 population if no interregion
migration occurred (from 1965-
75)- - . 93.1 25.3 54.5 37.8 12.9 223. 63. 1975 population if 1950-60 net
migration trends continued be-
tween 1965-75 91.4 24. 5 54.7 40.1 12.9 223. 64. 1975 population which would in-
sure 4-percent unemployment in
each region given the job of pro-
jections of table 11 -89.3 24.3 57.6 39.3 13.1 22. .6

Table III indicates that, roughly speaking, a continuation of past
migration patterns will tend toward equalization of regional unem-
ployment rates-given the employment projections of table II. This
can be seen from the progression of lines 2, 3, and 4. A continuation of
past trends will reduce population in regions where more population
is projected than can be sustained with 4 percent unemployment-
e.g., Northeast. Similarly where the population base is inadequate
to the demand for labor, past trends show an inflow of migration-
e.g., the Southwest.

Tables II and III also are useful in illustrating a potential conflict
between employment and income equalization objectives. Compare
the regions labeled "Northeast" and "South." In the former, natural
population growth exceeds industrial growth; in the South, the reverse
is true. The resulting excess supply of labor in the North and excess
demand in the South should tend to reduce the differential in wage
rates (and hence in per family incomes) between the two regions. As
this gap is closed by migration of people, however, the wage differen-
tials may reappear. Hence, nomnarket, Government-sustained incen-
tives may be necessary to achieve greater parity in both measures of
regional welfare simultaneously.

The comparisons illustrated by tables II and III have other uses.
As techniques improve, they should give good indication of which
particular areas of the country one may expect to decline and, there-
fore, to need assistance as depressed areas and which not; they may
allow advance identification of the symptoms of regional economic
distress, and of the source of the difficulties; e.g., projected technical
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changes in certain industry groups. One might even hope that such
projections and comparisons of employment, industrial structure and
wages, population and labor force will serve to narrow the range of
potential disagreement over objectives of regional development. Ex-
plicit estimates of expected locations of jobs, people, and incomes
should at least spell out the quantitative differences between different
objectives and assist in communicating policy decisions and their
rationale.

Lastly, such comparisons may suggest alternative concrete policies
and programs for regional development. For example, one may be led to
consider policies to change not merely the gross direction of industrial
development, but, also, to change the composition of industry from
region to region. (If you contemplate raising the average income of
a low-income region, you might wish to consider changing the propor-
tion of low- to high-paying jobs in the region by encouraging high-
wage industries to locate here.) At the very least, an examination of
such statistics and a comparison among regio'ns may lead one to con-
sider the alternatives of attempting to redirect industrial development
versus attempting to influence the direction of migration of people.

Such techniques, it should be stressed, remain planning tools and
nothing more, even with the most sophisticated refinements. A complex,
multiphased problem such as regional development cannot be com-
pressed into a few equations. Still, the projection technique can be
most valuable for emphasizing structural relations among regions and
for analysis of major effects of alternative Government policies.

NATIONAL MIGRATION POLICIES OR INDUSTRIAL LOCATION POLICIES

Migration versus industry location is a major question for policy
analysis if only because no serious national attention has yet been
given to population location as a possible objective of Government
policy. Yet, it is a crucial element in regional development. An exami-
nation of tables I, II, or II suggests that, for achieving regional
balance in unemployment rate, some flexibility or choice will exist
between trying to influence the location of industry and trying to
influence the location of people. The proper mix between these two
objectives as a major policy issue is at the core of overall regional de-
velopment policy. The question is not merely that of the best location
of the present population. More critical is the question of where will
the 100 million or more Americans to be born over the next generation
live and work.

If one were unconcerned about the absolute amount of employ-
ment and product generated in each region, attempts to influence the
location of industry and of people should be viewed as two equally
effective means of changing the distribution of welfare-unemploy-
ment rates and per capita incomes-among regions, both deserving
consideration. If, on the other hand, the numbers of people and den-
sity of industrialization in particular regions are of concern, obviously
a population location policy is more than an alternative; it becomes
a necessity. In either case, the novelty of attempts directly to influence
where people live and work becomes less startling if it is realized
that, when projected into the future, major shifts in the location of
industry and population are going to take place in any event. Hence,
policies to guide location decisions need not interfere with the decision
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to relocate itself, but probably can concentrate on the question of the
direction of relocation. These problems, possibilities, and techniques
of influencing the migration patterns of people are only beginning to
receive serious study.

THE APPROPRIATE POLICY INSTRUMENTS FOR INFLUENCING REGIONAL

DEVELOPMENT

There is a vast array of tools available to the Federal Government
for providing incentives to private and public corporations and indi-
viduals, at all levels of the socioeconomic system. In contrast to offer-
ing incentives to people, groups, and governments, our Federal
Government might possess or obtain powers to regulate economic
development by decree-without providing incentives. Such actions,
as establishing quotas for population and industry by region, would
fall under this latter category. In addition to being politically intol-
erable, these latter alternatives are known to be economically ineffi-
cient. Hence, we will dismiss the possibility of creating a "command
economy" as both undesirable and useless. This still leaves an enor-
mous variety of instruments open to Government, among which the
following might be considered:

1. Grants to local authorities.
2. Government loans to business enterprise or to individuals.
3. Interest, wage, or rent subsidies or tax rebates to private

business or individuals.
4. Relocation and/or travel subsidies to individuals or business.
5. Government facility location and employment practices.
6. Set-asides of Government contracts for specific regions.
7. Higher than competitive prices accepted on Government con-

tracts from specified areas.
8. Planning and technical assistance to local authorities or

businesses.
9. Differential welfare, social security, or negative income tax

payments.

Just which of these and other alternative instruments ought to be
preferred and in what circumstances employed by Federal authorities
can only be determined in the light of detailed analysis of the costs
and estimated effects of the various alternatives. Our remarks in this
paper must be restricted to a few general observations. By and large,
these potential tools for influencing the geographic patterns of eco-
nomic activity are neither fully exploited nor is their use coordinated
between various agencies. Nevertheless, even without detailed knowl-
edge of the benefits and costs of such alternative instruments some
general evaluations are possible.

First, one can infer that, for effective regional development policies,
a combination or mix of instruments is required. This follows from
the fact that changes in the regional employment-income-population
balance will call for creating an industrial structure, supplying ade-
quate manpower, and providing public facilities and other infra-
structure items approximately at the same time. It is illusory to search
for a single item which will unlock or stimulate economic development
for regions at small Federal expense. The incentives for wishing that
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regional development can be bought cheap-e.g., by building water
and sewer systems-no doubt are great, and there may be some cases
in which a single bottleneck or obstacle blocks economic development.
But on the whole the investments required for regional development
will surely be comparable, at best, to the costs of growth in the na-
tional economy at large; more probably the developmental invest-
ment to stimulate growth in lagging economies will be greater than
the national average-which is the very reason the lagging economies
are that way.

Another useful distinction to be made between the possible policy
instruments is to distinguish those which can be applied on a discrimi-
natory basis to small areas from those which could only be applied
more broadly for larger classes of areas. This distinction more or less
coincides with the difference between instruments which would be
effected as standing formula-type programs or regulations, and in-
struments which are effected on a project-by-project or discretionary
basis. Policy instruments such as differential subsidies to costs of
various factors of production, e.g., land, labor, and capital, are ex-
amples of instruments with very broad consequences across the entire
economy. (One sorely needed type of information for determining
the advisability of such subsidies is the effect of interest, land, and
wage subsidies on employment, outputs, and profits of the various
industries by the various regions of the country.) I conjecture that
it would be difficult to write broad formulas discriminating finely be-
tween counties-for example, between adjacent counties. Such dis-
crimination is easily accomplished, however, when discrete project de-
cisions are made by Federal administrators. This suggests that
formula-based programs should be directed toward quite broad re-
gional objectives valid for large classes of counties or cities. From the
viewpoint of economy of administration, minimal interference in the
minutiae of private decisions, and economic efficiency in redirecting
regional development, these general formula variables-which in ef-
fect alter the prices faced by private decisionmakers-have much to
recommend them. Once promulaged, however, they would be more diffi-
cult to change in response to changing circumstances than would piece-
meal lower-level instruments.

Of particular interest are incentives for altering population pat-
terns. The instruments of wage, interest, or land subsidies might be
constructed not only to alter the location of industry to bring it into
closer balance with population, but also to relocate population to bring
it more into balance with industry. Such incentives to relocate also
should be directed toward large regional movements. One such instru-
ment meriting consideration is an information program to inform those
people contemplating moves where new jobs will be located. (The op-
portunities for Government/industry cooperation in this realm are
obvious.) Once one considers policies beyond the relatively simple
information program to a more directive program involving Federal
payments, analysis would presumably have to address the questions of
whether incentives-positive or negative-should be provided for
people to leave certain areas, or to migrate to other areas, or both;
what types of subsidies, tax allowances, or penalties to institute; what
the effects of such actions would be on public facility demand and
supply, on employment demands and so on, and how to integrate pop-
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ulation policies with industrial development and public facility pro-
grams. Mfore searching analysis than now exists is necessary to deter-
mine the desirability of these options. Policy analysis of possible mi-
gration programs deserves top priority on the menu of regional devel-
opment issues.

To discriminate among small units such as counties one should look
to less powerful instruments than those which operate on or influence
the investment production and imgration decisions of the entire econ-
omy. To the extent that one desires to effect specific economic condi-
tions at the local, country, or labor market level, therefore, some other
more discretionary tools mentioned above would seem preferable. Fed-
eral installation location policy could, for example, be highly effective
in influencing conditions in specific small areas. Procurement and con-
tract set-asides may be effective provided the production capabilities
exist in the target regions, and provided some cost markup is allowed.
Defense, NASA, and other agency procurement contracts negotiated
eni specific contract-by-contract basis could be used as an instrument
of low, -level development. Of course, specific area development instru-
ments are available and others can be created to encourage particular
firms to locate in specific areas-such instruments as specialized inter-
est, rent, or wage subsidies or low-cost loans, or even grants to private
firms or public authorities to locate in specific areas-provided that the
administration of such policy tools proceeds on case-by-case bases.

CONCENTRATION VS. FRAGMENTATION OF FEDERAL EFFORTS AND THE
QUTALITY OF ECONOMIC DEVELOPMENT INVESTMENTS

It is always unpleasant to face the fact that resources are limited.
In the case of regional development policies the difficulties inherent
in resource limitation are doubly troublesome. This would remain
true even if the entirety of Government programs and policies were
regionalized. First, since it is theoretically possible that in a grow-
ing economy all regions could share in that growth, it is tempting
to conclude that all regions and areas should share in that growth.
Second, the decision to allocate funds selectively amounts to the selec-
tion of prosperity for some geographic areas and decline for others;
and the more such choices are made explicit, the greater the tendency
to parcel some funds out to everyone. Where the politics of regionaliz-
ing Federal activity speaks for fair treatment for al communities,
economics will argue for greater concentration. Evidence and reflec-
tion suggest that some communities and areas are not economically
viable, and some are not capable of further growth. One major chai-
lenge for regional policy may be to find ways to phase out some com-
munities and areas with minimal hardships imposed on their resi-
dents. The evidence for this is presented in table IV. Projections
of past trends-based on the pilot study mentioned above-suggest
that a substantial number of counties (394) will find themselves with
fewer jobs in 19T7 than they had in 1960-again for one particular set
of assumptions as to technology consumer tastes, resource availabilities,
etc. As shown in the second part of the table, by and large, these coun-
ties are concentrated among the very largest and the very smallest-
in population-counties of the country. The message of these figures
is clear: not all development planning can be for economic growth.



609

Some areas are bound to level off and others are bound to decline.
There are other arguments for selectivity in Federal sponsorship
of economic growth in addition to that against trying to buck the
momentum of a trillion dollar economy. For one, it is reasonable to
suppose that a certain scale and mix of total investment in any locality
is necessary for any single investment to pay off. These conditions
would call for some concentration of Federal effort. Second, insofar
as Government stimulates or subsidizes private industrial investment,
the objective should be to implant average American firms-that is
to say, strong ones-rather than weak or marginal business with risky
ventures undertaken only because the risk of loss is reduced by the
Government. A strategy of locating branches of large firms in under-
developed areas also calls for a concentration of funds, inasmuch as
bigger firms tend to make bigger investment.

TABLE IV.-FAST- AND SLOW-GROWING COUNTIES, 1960-75

Distribution of employment
growth

Percent of
Number of total 11960

Percentage increase in employment or income, 1960-75 counties U.S. population

Over 200 .- 9 2
100 to 199- 100 6
50 to 99- 419 19
25 to 49- . 786 32
None to4- 1, 362 34None-o-24--------------------------------------------------------- 136-3Absolute decline - 394 7

Total-3,7 00---------------------------------

RELATION BETWEEN COUNTY SIZE AND EMPLOYMENT GROWTH RATE

Percent
increase in

Number of employment,
1960county population of- counties 1960-75

Less than 10,000 -822 21. 0
10,000 to 50,000- 1,652 25.3
50,000 to 100,000 -292 37.1
100,000 to 500,000 -239 39.3
500,000 to 1,000,000 -49 32. 8
Over 1,000,000 - 16 15.6

National total -3,070 30.0

To implement a strategy of selective concentrated regional develop-
ment, decisionmakers will find a particular need for analysis of the
appropriate balances between prospective benefit, costs, and, need of
the benefiting population. Once the idea of selectivity is accepted it
becomes paramount to formulate rules and guidelines for deciding
systematically which regions are to receive most attention. Unlike
traditional benefit-cost analysis, this calls for explicit comparisons of
the value of subsidizing various groups. This problem receives atten-
tion elsewhere in this volume.*

*Further discussion of this issue is found in the paper by Freeman in this
volume.
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THE NEED FOR SYSTEMATIC REGIONAL ECONOMIC AND SOCIAL
INTELLIGENCE

I have been impressed by the fact that in support of the foreign and
defense activities of the U.S. Government enormous efforts are made to
project or forecast developments in foreign countries and to evaluate
and analyze trends so as to allow decisionmakers to anticipate require-
domestic side of Government there is, in short no unified intelligence
assumptions, projections, and analysis, a structure known by the for-
eign affairs community within which decisions and plans are made. In
contrast to this, the domestically oriented agencies do not operate from
a common range of assumptions, analyses, and projections. On the
domestic side of Government there is in short, no unified intelligence
base. One result of this is that public facility investments (for exam-
ple) for any particular locality, made by HUD, HEW, Agriculture,
Interior, etc., may be made on the basis of different expectations as to
the physical environment in the locality-e.g., different population
forecasts, if forecasts are used at all. With no common substratum of
information, comparison of the impacts of various programs for the
purpose of determining the proper balance among programs can pro-
ceed on only a case-by-case basis if at all. There is at present no means
of systematically comparing and anticipating the regional effects of
various programs; hence, the regional distribution of programs tends
to fall out of executive action as a byproduct of decisions, rather than
as the result of conscious choice.

RECOMMENDATION

The establishment of a domestic economic and social intelligence
center in the Government, oriented toward providing information for
program planning and analysis, would not in itself result in more
rational consolidated regional decisions; but some intelligence sub-
stratum to unify the information base and relate it to program plan-
ning is a necessary condition for advance. The creation of such a sys-
tem would probably be cheap, since the need is not for new staff but for
a new orientation in existing staffs (such as the Bureau of the Census
and the Office of Business Economics of the Department of Commerce,
and the Bureau of Labor Statistics), to provide information spe-
cifically coordinated and arranged for program planning and decision
as opposed to general information for the public.
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