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ENERGY CONSERVATION

MONDAY, FEBRUARY 2, 1976

CoNGRESS OF THE UNITED STATES,
SUBCOMMITTEE ON LENERGY
oF THE JoINT Kconomic COMMITTEE,
: Washington, D.C.
The subcommittee met, pursuant to notice, at 9:45 a.m., in room 1318,
Dirksen Senate Office Building, Hon. Edward M. Kennedy (chairman
of the subcomimittee) presiding. - -
Present : Senators Kennedy and Percy. : <
" Also present: William A. Cox, professional staff member; George
D. Krumbhaar, Jr., minority professional staff member; and John G.
Stewart, subcommittee professional staff member. 0 :

OpeNING STATEMENT OF CHAIRMAN KENNEDY

Chairman Kexnepy. This is the. first -of 3 days of hearings Before

‘the Subcommittee on Energy of the Joint Economic Committee to

explore the proposition that a serious national commitment to energy
conservation is the essential next step in fashioning a workable and
effective national energy policy for the United States. The subcom-
mittee will meet again tomorrow, February 8, and on Tuesday,
February 24. : : : :

Many Senators and Members of the House have been vitally con-
cerned about energy conservation. A number of important conserva-
tion provisions were included in the compromise of the Energy Policy
and Conservation Act that President Ford finally signed into law last
December and there are presently pending in Congress other bills that
reflect this congressional interest in the more efficient use of our energy
resources. o S _ -

Nonetheless, it is also fair to observe that energy conservation has
not been generally perceived by the mass media or. the public as
occupying a priority position on the Nation’s energy agenda. Nor
has the executive branch accorded energy conservation much priority
in its agency budgets or in its research and development expenditures.

Energy conservation has been in the curious position of being some-
thing that just about everyone favors, except that we, as a nation, have
made only limited progress in putting these good intentions to work.

This lack of progress can be explained, in part, by the circumstances
of the oil embargo in 1973 when energy conservation became linked
in the public mind with energy curtailment, the arbitrary cutting back
of energy use that almost always means reduced economic output and
loss of jobs. But there is another dimension to energy conservation—
the one we intend to pursue in these hearings—and that is the way to
use energy more efficiently.

Q)
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The heart of our energy problem is the economic burden that rising
energy prices place on the American people. The more efficient use of
energy is primarily a way to reduce or eliminate this economic burden.
It is a way to avoid suffering any significant decline in our standard
of living in the face of growing energy scarcity and higher energy
prices, whether due to natural forces or to artificial production cut-
backs administered by the OPEC cartel.

It is primarily from this economic perspective that a larger national
commitment to energy conservation makes sense. Conservation for its
own sake is not the point. We are talking about those conservation
actions that make economic sense on the basis of hardnosed cost-benefit
calculations.

The reasons for moving forward with an active national program
of energy conservation are persuasive:

Individual citizens, businesses, and industry will realize substantial
net savings through more efficient energy consumption. This means
lower fuel bills for the average family and lower costs for energy-
dependent industries.

The United States will serve notice on OPEC that we are controlling
our nearly open-ended reliance on imported oil by reducing the energy
that is needlessly wasted. About one-third of total U.S. energy demand
presently falls into this category.

The efficient use of energy is generally the least expensive, most
environmentally safe, and quickest way to increase the energy supply.

In other words, the potential benefits of greater energy efficiency—
whether viewed from the perspective of the average family, the small
business owner, or from the corporate board room—merit a much
more concerted national effort than has been made to date.

In these hearings, we hope to explore in some detail the ways that
this potential can be realized in this session of Congress.

As T travel in Massachusetts, the subject of high energy costs is
brought to my attention more than any other issue. Those of us who
have grappled with the energy issue for the past several years know
that no responsible public figures can promise significantly lower
prices in the foreseeable future. To me this simply means that we
must take every possible step to reduce the amount of energy we use,
and we must do it in a way that does not rely on arbitrary curtail-
ment. Finally, we must do 1t as quickly as possible.

These, then, are the questions we hope to answer in these hearings:

‘What role should energy conservation play in a balanced national
energy program ?

‘What are the most promising energy conservation actions in terms
({)f] _sl}org-terrn payoffs? What about midterm and longer term possi-

11ties?

‘What are the most cost-effective energy conservation opportunities
available tous?

Why has energy conservation played such a relatively minor role
to date in U.S. energy planning? Why have our citizens been rela-
tively slow to take advantage of the opportunity to save money by
using energy more efficiently ?
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What is the proper role for the Federal Government to play in
promoting energy efficiency? What about State and local govern-
ments ?

If we can answer these questions, I am confiderit that Congress will
respond quickly. There is not a single Member of Congress who fails
to appreciate the urgency of stopping the needless waste of energy
in the United States.

There is some background to these hearings that should be noted.
Last November, this subcommittee conducted a day of hearings in
Waltham, Mass., on the subject of energy conservation. We heard from
many experts who spoke knowledgeably about ways to save energy
and who testified to the remarkable results that were possible.

I recall a witness from the Honeywell Corp. who described how
they had reduced energy consumption by fully 45 percent in their
Waltham plant. We heard the mayor of Waltham, Arthur Clark,
describe the sensible steps to save energy that were underway in the
city government. We heard the president of the Thermo-Electron
Corp. in Waltham describe the extraordinary potential for industrial
energy conservation. And we heard Roger Sant, the Assistant-Admin-
istrator for Conservation and Environment in the Federal Energy
Administration describe the cost-effectiveness of energy conservation
compared to developing new sources of production from natural
resources. - ‘ ' :

These witnesses convinced me that Congress had the clear obliga-
tion to take energy conservation seriously. We had the duty to invest
as much timé and energy in developing a national energy conserva-
tion program as we were prepared to spend in developing ways to
expand energy production. _ ‘ '

- But .one witness in- Waltham last November spoke about the need
for greater energy conservation with a clarity and sincerity that
surpassed all of the experts. She was not an expert on energy con-
servation by most standards since she lacked advanced degrees in
economics or engineering. She held no elective office. All she could
tell us was what high fuiel and utility costs had meant to her day-to-
day existence and how she looked to her Government for some answers.

Her story is one that millions of Americans could also relate if they
had the chance. I thought she should-have the opportunity to speak
for these millions of her fellow Americans. =~

Mrs. Florence Leyland of Waltham has come to Washington for the
first time in her life to tell us why energy conservation should be the
No. 1 energy priority of this session of Congress. She will testify later
in the morning. ' '

But I am delighted to welcome our first witness, Thomas Salmon,
who- is the distinguished Governor of the State of Vermont and who
knows what the high fuel costs are doing to the population of his State.
He has described to me how many Vermonters now face winter fuel
bills of about $1,000 per year.

Governor Salmon is the chairman of the Committee on Natural Re-
sources and Environmental Management of the National Governors’
Conference. Governor Salmon is among the best qualified of the Gov-
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erhors, to help us find answers to these questions. We look forward to
his testimony. But before we hear from the Governor, I ask Senator
Percy if he would like to say a word ?

OPENING STATEMENT OF SENATOR PERCY

Senator Percy. Governor Salmon, I want to again publicly apolo-
gize to you for not being able to stay for your testimony, but I did
want to pick up a copy of your prepared statement, and study it and
indicate personally my appreciation to you, and also to Mr. John
Eberhard, for coming to testify this morning.

Energy conservation is a subject of tremendous importance and I
think your testimony can be invaluable. We have little credibility in
the world today as far as energy conservation measures are concerned.
We have talked a lot about it, but we have done virtually nothing.
We are the biggest wasters and squanderers of energy on this Earth.

I put one bill into this body to cut down the speed limit on the high-
ways to 55 miles an hour. Senator Randolph tucked it into his legisla-
tion. It is the only piece of legislation we passed in 2 years to mandate
conservation, but we don’t even observe that. It is being broken every
day of the week. I think we ought to deprive States of highway trust
fundsif they don’t enforce that Iaw.

The Energy Policy and Conservation Act was nearly vetoed. I re-
call I was having dinner with Edward Kizer when I received an emer-
gency call from the White House to come over and join the President
1 the Cabinet Room. I witnessed every single Republican conferea
and members of the Republican leadership advising the President to
veto that bill. I could see then why I was called over. Frank Zarb had
apparently sent the distress signal out. He wanted to have at least one
Republican tell the President that although EPCA is not the best bill
in the world, it is all we’ve got—and all we are going to get—and that
he’d better sign it, because 1f he did not we would have no conserva-
tion policy at all. :

This is a really topsy-turvy world. We still have public utilities that
offer special incentives if you use more energy. That was designed back
in the days when we were trying to develop energy and find new cus-
tomers. In contrast with such incentives is the fact that you can’t open
up af home here within the confines of this city or Virginia and get
gas for it. -
~ We are dealing in scarce commodities, and as a nation we need to
address ourselves to it. It is for that reason I think your testimony will
be very valuable this morning. I am going to read your prepared
statement with great interest and the transcript as well. I am very
grateful that you are here.

Thank you, Mr. Chairman.

Chairman Kex~epy. We want to thank Senator Percy very much
for those comments. I think the Governor and all of us in New
England understand that the top issue last year was on the question
of pricing, which had such enormous kinds of important consequences
on New England. Obviously, in terms of the scarcity of materials, it
had importance, but also on pricing, and there is no part of the
country that is facing a more difficult time in the terms of our
economy than those areas which are petroleum consuming.
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But, it seems to me that this area of conservation can be the most
meaningful in terms of lower energy costs and in terms of our national
interest in conserving. We are hopeful we will develop, as a result of
this, the kind of meaningful legislation that is going to be able to deal
effectively with this problem ; working with the States in‘a very impor-
tant way, to achieve what I think all of us recognize asan important
national and international responsibility. Of course, it means so much
to the homeowner.

But, I want to thank Senator Percy for his .comments and for his
interest in this issue. :

Governor, we look forward to your testimony.

STATEMENT OF HON. THOMAS P. SALMON, GOVERNOR, STATE OF
VERMONT, AND CHAIRMAN, NATIONAL GOVERNORS’ CONFER-
ENCE COMMITTEE ON NATURAL RESOURCES AND ENVIRON-
MENTAL MANAGEMENT, ACCOMPANIED BY EDWARD ROVNER,
DIRECTOR, ENERGY PROJECT, NGC -

Governor Sarmon. Thank you very much, Mr. Chairman. To my
right is Edward Rovner, director of the energy project at the National
Governors’ Conference here in Washington. o

My remarks may bear slight resemblance to the prepared statement
that is before the subcommittee, Mr. Chairman, but I thought I would
come down and speak briefly and informally on perhaps the most
critical issue in this country ; that is, on the issue of energy and energy
conservation in our times. When I became Governor 3 years-plus ago
there was no national energy policy in this country, and there was no
national energy conservation policy. It is only in recent years that
an energy conservation policy has surfaced. And the one, as articulated
by our national administration, is that the price mechanism solely’
and exclusively should serve to bring supply and demand together;
should raise the price of energy in all forms sufficiently; and should
eventually result in some people dropping out of the marketplace
and then we will reduce consumer demand and meet our objectives.

Well, times are changing. I come to Washington today to suggest
that in my view from the perspective of life as I see it, that energy
conservation is an idea whose time has now finally come. - .-

As we begin this dialog, I think a few central facts of life should be
reviewed. We are in these United States the most gluttonous Nation on
Earth in terms of our use and abuse of energy. And unless we modify
our ways, in the foreseeable future we are not going to have it. We'
are not going to have either enough capital or enough resources
to meet our projected demands.

We use more than double, as you know, Senator, the energy -per
capita, as do the people of West Germany today. I.think ‘it is
critically important to point out that there is no realistic expansion in
supply, on the supply side, in the next few years, with the notable
exception of the Alaskan Pipeline, which will help. I think it is im-
portant to point out that national Canadian energy policy has
dramatically changed over the past several years and there has been
a significant reduction in exports of petroleum under their energy
policy evoked by Prime Minister Trudeau. :

7
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I think it is important, Senator, to note that the cartel, of course,
has been the trigger mechanism in the malaise of inflation in this
country today. It has rigged and set the world price of oil. And the
success of the cartel and the success of the cartel’s policies is inex-
tricably wedded to the proposition that the United States of America
will continue to require large-scale imports.

Most of us who labor in the vineyard of public life today know that
the era of cheap energy is over, but too few Americans are willing to
believe this. The most notable story of all, the Mrs. Leyland story, the
lady who will be with you here today, shows spiraling prices of oil,
which has taken a fearful toll amongst middle Americans and the poor
in this country.

Amory Loving once said that most solutions today, which increase
supply, are in certain technologies, slow, costly, risky and of short-
term benefits, where most solutions which reduce demand are easily
obtainable, quick, economical in the long-run, safe, lasting and do not
contain the risk of unsure development.

This subcommittee posed two central questions to me in the invita-
tion to come down here: In what ways can we perceive the greatest po-
tention of energy and economic savings through conservation? And
my suggestion 1s that this can be achieved only through a variety of
strategems. This country has spent $10 billion in the development of
nuclear energy thus far and has only added 8 percent to the Nation’s
total electrical supply by so doing. The Ford Foundation, in a recent
report, as found that very significant investment in conservation in
the industrial sector could save millions of barrels of oil a day by the
year 2000, and that industries’ investment in this initiative could be
repaid in as early as 7 years.

If the United States of America would shift completely to return-
able containers, as we have done in Vermont and as we have done in
Oregon, employment could rise significantly and annual consumer
savings would exceed $1 billion a year and, of course, there would be
significant savings in barrels of oil per day.

One of the most crying needs in this country, as it relates to this issue
of energy conservation, in my view, is the absolute indispensable ne-
cessity of programmatic national growth policies. And if we will put
some money into projects such as Jand use planning for the Federal,
State, regional and local governments, significant results, in my view,
including energy efficiency, will follow.

We made some progress, Senator, in the State of Vermont in terms
of concern about our environment, because we believe very strongly
you can’t build a strong economic base unless you build first a strong
environmental base. And our experience with a series of progressive
rules over the course of the past 6 years particularly suggest this. You
just can’t simply spread people all arsund willy-nilly and then expect
to provide public services to them.

I read recently HUD surveys which said planned, high-density com-
munities use significantly less energy, less water and generate consid-
erably less air pollution than a community of low-density sprawl.
Now, this is the wave of the future that must be incorporated in our
national growth policy initiatives. We are going to have to have sub-
stantially altered policies: We are going to have to substantially alter
our throwaway habits in this country. We are going to have to fix it
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instead of junk it. We are going to need, of course, more recycling and
a full-scale war on waste in all fields.

That brings us to the bill that is emerging before this subcommittee,
an excellent bill, in my view, and a pragmatic bill. It goes to the very
heart of the most significant problem ; namely, the average American,
the average small businessman in America faces this problem when he
wants to do something signicant about achieving optimum energy sav- -
ings, Senator, and that is his availability to find the money to do the
job.
We looked at some numbers in the State of Vermont. As everyone in
this country should know, Senator, and as you know, unemployment
up our way is 25 percnt above the nationaf average. We pay almost
30 percent more for energy in all forms than any other sector of the
country, and we are experiencing a moderately severe depression, com-
pared to the general malaise of the national recession as viewed in some
parts of this country. But, we have taken a look at some numbers, Sen-
ator. For instance, looking at the Community Services Administra-
tion standards calling for 12 inches of attic insulation in an average
Vermont home, that results in about 1,500 square feet of insulation,
and this would mean a minimal investment of $700 to get the job done.
And the fact of the matter is that most of my constituents, and I sense
most of my constituents in New England as a whole, don’t have that
$700 to get that job done. And it seems to me that this bill very directly,
very immediately relates to this critical and essential fact of life.

I think it is less important what final administrative strategems are
agreed upon to complete the job in the final analysis, than it is to make
a long-term commitment that will pay off in due course to give Joe
Smith, who is a homeowner, the capacity to make a significant indi-
vidual contribution to energy conservation in our times.

Chairman Ken~epy. Let me ask you on that point, Governor, if this
makes so much sense in terms of the investment for the homeowner

" now, why aren’t more people just doing it? If it could be shown to

make a great saving, why don’t they get a repayable loan at the present
time and pay it off over 2 or 3 years in terms of saving their fuel and
oil bills? Why aren’t more people in Vermont willing to do that at
the present time ? . o

Governor SatmoN. They don’t have the money. They can’t pay the
interest rates, which are too high. Those are two reasons. Third, a pro-
gram such as this, which has a significant potential, can be the linchpin
In my view of a composite strategy toward significant energy usage
reduction with a goal, perhaps, out there conceivably of as much as 10
percent in terms of what we currerntly use, if we put it all together.
But, it isn’t going to happen unless somebody leads the band. Under
our system it should be led from Washington, D.C., in terms of giving
the Governors the capacity at home to follow suit. It is going to have
to be a strong public education program, and the Governors are going
to have to be heavily involved. We are going to have to put on line
strategies that actually reach the people and make them aware of the
program and that the program exists.' Today, they just don’t
understand. ‘ ' ' '
* 'Chairman Kex~epy. If the local homeowner is having difficulty in
making ends meet, which I know they are certainly in my State and I
am sure in yours, then why can’t the States themselves develop this
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kind of sort of a revolving fund or provide this? What is your situ-
ation? I can tell you what 1t is in my own State of Massachusetts. With
the kind of recessionary pressures that we are under, we have had a
very substantial cutback in terms of human services; and I consider
this to be the net result of fundamental mismanagement of the
«©conomy.

Now, how do you reach the question about, “Well, why don’t the
‘States do it 2” How do you answer the question, “Why does the Federal
‘Government have to get involved ¢”

Governor Saryon. The States can’t do it, Senator, because we are
working with double-digit inflation. What a lot of people in this coun-
try don’t understand is that in hard times a lot of good people, a lot
of poor people, but also a lot of people that normally would prefer to
work for a living come to Government as the place of last resort. In
hard times they come in droves. If we don’t take care of them, there is
nobody else out there that is going to do it.

In our little State, we don’t have as severe problems as does the
Commonwealth of Massachusetts and not nearly so severe as the prob-
lems in New York City. But we are facing a situation in our revenue
base where we are recelving approximately the same number of dollars
this year as last year. We've got to swallow inflation and try to main-
tain a full commitment to a wide range of programs, including human
services programs on less money, in other words. And with the strong
antitax feeling that abounds in this land today, we are doing very well
just to keep this thing alive, as it is.

Chairman Kex~Nepy. And so to think about a major new program
in the State, just to think about it is really unrealistic, in spite of its
importance and the consequences that could occur in terms of the
people up there. I suppose there is an additional responsibility in that
this is a national program. There is more Federal responsibility. And
therefore, there ought to be some kind of response of trying to work
with the States and local communities in fashioning some response
to this, is that not so?

Governor SaLmon. Our office here in Washington called the States,
Senator, and we were able to reach 46 energy offices and we posed this
question: Are there serious money constraints in terms of your desire
and capacity to move forward aggressively in an energy program and
in a conservation program? And 44 States responded and said, “Yes.”
And so the problems that I cite in terms of my State are fairly endemic
to the Nation in terms of the pragmatic capacity to find resources to do
this job at home.

Chairman Kennrpy. Governor, are yon going to talk a little bit
now about how the States could develop a program if funds were avail-
able at the Federal level in terms of some sort of guaranteed loans. It
seems to me that if the States are able to deal, as they were, in terms of
the allocation program, which was enormously complex and difficult,
that they ought to be able to deal effectively with this, but will you
develop that either now or a little later in your testimony ¢

Governor Saryoxn. Yes; I will develop that right now, Senator, or
attempt to develop it. You cite a good case in point. The postembargo
situation in this country after October 1973 was traumatic to say the
least. A fair assessment of the Federal Energy Administration regula-
tions on the allocation side was that it was a veritable blizzard oi
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words that ultimately led to a “Catch 22” situation. But, somehow,
we survived. The FPC analysis of that significant period in our history
suggests States and State énergy offices carried us.out of the wilderness.

I see a real challenge to the Governors, frankly, Senator, in looking
at the working draft of your bill in terms of how the program might
best be implemented. I sense that the regions of this couritry, that the
individual States of this country are so diverse, have administrative
structures in places so different, that a different mousetrap in different
States may well be indicated. , .

Just speaking off the top of my head, although I haven’t done a
staff review on this situation, in our State we have just a handful of
utilities who provide fundamental electric services to virtually all of
our people. It might very well be appropriate to utilize these re-
sources, their mailing lists, their outreach capacity in terms of helping
to spell out the message of what is available under appropriate cir-
cumstances. It might well be that we could develop a structure wherein
the cost of insulating a home for solid reasons could be welded into the
utility bill over a period of time and ultimately reaching a real savings.

I would have to give a great deal of thought to the specific admin-
istrative structures, but that is one that might be appropriate for us.

In any event, in small, rural States, such as ours, the people feel
very close to their Government. They complain about it a lot. But, we
have a toll-free action line in my office, and they jam it with calls
every day. So they do communicate. I sense that if the program is
left with us to implement under broad Federal guidelines—certifica-
tion requirements or whatever is needed in terms of utilization of
funds—that we can run it quite adequately.

Chairman KenNEpy. Well, it would certainly seem to me that that
could be the kind of a structure that would make a good deal of sense
and this is certainly the approach that I think justifies support.

Could you comment g little bit about the sense of priority that this
program has in terms of our national goals? We see now the ad-
ministration officials talking about $100 billion in a guarantee pro-
gram in the area of energy independence. We see a $6 billion program
in terms of development of synthetic fuels. T am just wondering about
your own sense of priorities and speaking as a Governor and respon-
sible public official, Governor Salmon, where does a conservation pro-
gram fit into this kind of allocation of sizable resources and national
commitment of say approximately $10 billion over a 4-year period ?
Is this a raid on the Treasury ? From your point of view, 1s this a raid,
or is it something which in terms of equity and fairness is really long
overdue in terms of the homeowner ? What can really make the greatest
difference in terms of that family. that is trying to balance the budget
and facing increasing problems with inflation and uncertainty? Is it
this program ? o ‘ ‘ '

Governor Sarmon. Well, the latter, I would say the fundamental
difference between the Nation’s Governors and the national admini-
stration—and this is the Nation’s Governors both Democratic and Re-
publican, although I guess we have one Independent up in the State
of Maine who I can’t speak for—but the Nation’s Governors’ view is
the development of quantifiable energy conservation goals as the linch-
pin of any conscious national energy strategy. Whereas, up until
fairly recently, the national administration has be:n overwhelmed
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with the price mechanism; the decontrol aspects of their programing
in the modified forms recently enacted into law. So, it is my view
that this legislation will be vigorously supported by the Governors
of this country on a bipartisan basis.

Of course, one must be mindful of the notion that in our view,
Senator—and I haven’t spoken to the supply side at all during these
remarks—that we sense also a case can be made for a $6 billion pro-
gram for synthetic fuels, for instance, and for other specific supply
issues.

Chairman KEnNEDY. Yes.

Governor SaLMoN. Just another word or two in my formal remarks.
A very good question, I suppose, Senator, is do the American people
really hear? Can voluntary conservation programs—and this is an-
other voluntary conservation program because you don’t have to sign
up for insulation and you don’t have to participate in this program,
because it is a voluntary program—but can they work? Do we, as an
American people, have the collective capacity to really do something
about this?. :

There are a couple of examples recent history shows that I think
are suggestive that the answer may be yes. After the embargo in New
England and under a strong call of six Governors, and under a strong
public education campaign, we were able to achieve energy conserva-
tion initiatives that aggregated about 20 percent in terms of reduced
usage over the preembargo year. That is very significant, because the
national average during that time frame was something like 4 percent.
In 1974, they had a drought out in the Pacific Northwest. As you
know, about 90 percent of the electrical power generated in that region
of the country comes from hydroelectrical sources. It was absolutely
necessary that the people of the States of Washington and Oregon
conserve electricity. Governor Evans of Washington and Governor
Tom McCall of Oregon led the public relations campaign on the en-
ergy conservation side. Through their collective efforts and the coop-
eration of the people, they exceeded everyone’s anticipation in terms
of the quantum of energy that could be saved through a conscious
effort. So, I think that those two recent examples in two different
regions of our country are suggestive of the notion that if the Ameri-
can people get their heads made up to do something about this prob-
lem, indeed it is within the realm of accomplishment.

Chairman Ken~epy. Could you talk about the impact this could
have on employment in Vermont, that is, with an important conserva-
tion program ?

Governor SaLmoN. We, in Vermont, feel that unemployment is the
No. 1 problem in this country, Senator, even as compared to inflation
and regrettably, the national administration does not agree. Any pro-
gram designed to put the unemployed, the able-bodied unemployed to
work in my view and in the view of all the Governors, Senator, is a
good program. This program, with a $10 billion loan guarantee of
potential and other specific initiatives would obviously be designed
to put people to work.

I can see true, creative utilization of our CETA programs, if they
continue, with the training of additional people to install insulation,
for instance, and so on. I see a very positive implication here, if the
program indeed gets off the ground.
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Chairman Kex~EDY. Would you share with us, Governor, a little bit
in terms of the human situation, in terms of what these escalation of
fuel bills have really done to the people of Vermont and _to the home-
owners? What sort of stories are you hearing up there? How dramatic
has the cost increase been and what has it meant in terms of the human
situation?

Governor Saryon. Well, it has meant several things. It has meant
this. It has meant that Yankee ingenuity in New England has come to
the fore. We have any number of people in our State creatively using
wood as a replenishable resource to supplement or, in some instance, to
replace existing heating systems. The IS)ta,te of Vermont has a program
wherein we let people come into the State parks, the State forests and
cut cordwood for $2 a cord. And that is a good deal on anybody’s
standard. You see pickup trucks all over the place loaded with it.
People are burning wood as a hedge against inflation, as a hedge
against energy costs. ) .

What is happening to the categorical poor in our State—and those
are the tens of thousands of unfortunate people who have no chance
and who have no constituency—is this. They are being required to con-
sciously make a choice between adequate heat or adequate food. I hope
that fact of life is reflected when the final decisions on the President’s
budget are made, as they relate to the human services side.

‘In a sense, without a great deal of complaint, Senator, people are
making do under very, very harsh circumstances. But, the implication
of energy costs is a profound one in the region which you and I live in.
Thank you. : : . , A ’

Chairman Kexxepy. Thank you, Governor Salmon.

[The prepared statement of Governor Salmon follows:]

PREPARED STATEMENT OF HoN. THoMAs P. SArumox

Mr. Chairman and distinguished Members of the Subcommittee, my name is
Thomas P. Salmon. I am the Governor of the State of Vermont. I also serve as
Chairman of the National Governors’ Conference Committee on Natural Re-
sources and Environmental Management, the Committee with jurisdiction in the
field of energy. I appear here today in my latter capacity although T am no less
concerned about the welfare of the people of the Green Mountain State. I am
grateful for the opportunity to share with you some of the judgments and in-
sights I have developed from work in the energy field. .

The nation's Governors have a long record of action with regard to America's
problems o6f energy supply and demand. Long before the Arab Embargo, the
Governors called for formulation of a national energy policy. Before the Embargo,
the Governors created an energy program at the National Governors’ Conference.
Before the Embargo we named a key advisor on energy problems and established
ways and means to handle the acute energy problem. We did this in order to
make sure that lines of communication were opened to our constituents ; industry,
to the federal government and to each other in the State Houses across the
country.

When the Embargo took hold, the Governors were in a position to play a crucial
role in the struggle to maintain America’s integrity and the vitality of our own
society. The Federal Trade Commission conducted a review of the petroleum
allocation program. and found that it was the States that kept the program
“afloat.”

" The Governors have always been concerned about eéxpanding America’s
energy supply. Many adopted innovative power plant siting programs to bring
orderly development out of what threatened to become chaos. The Governors
not only called for prompt development of the mineral resources of the Outer
Continental Shelf but produced innovative suggestions to the federal Adminis-
tration on how to achieve this goal in the most effective manner, minimizing
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both waste and adverse impact on the abutting shores—impacts that produce
opposition to such development. OQur Committee is even now working through
a series of multi-state subcommittees to produce new initiatives that could
expand our nation’s use of its most abundant fuel—coal.

Many States are spending money from their own treasuries to do research
and development not only for coal but also for better use of traditional fuels,
for introduction of newer fuel supplies and for better ways to use what we
have. The National Governors’ Conference maintains a catalogue of state-
sponsored research which is available to be shared by all States and serves
to reduce duplication of effort amongst the States. We have begun a series of
meetings between federal and state researchers, primarily with ERDA.

I come before you today not to speak of how to expand supply, but rather to
solicit your help in finding ways to reduce the energy we use to produce our
goods and services and to meet our other activities. The balance of supply
and demand requires attention to both sides of the equation. A few salient
facts will indicate why the nation’s Governors have concluded that an aggressive
and expansive program of energy conservation is of the highest order.

Current U.S. imports, about six million barrels of oil a day, are mainly from
insecure sources and impose a yearly cost of twenty-four billion dollars.

There is no expansion of supply possible in the next few years except for
completion of the Alaskan pipeline which could materially increase domestic
production. You should know, however, that a portion of the production from
the Alaskan pipeline will merely replace current Canadian imports. This time
constraint applies to synthetic fuels; expansion of coal mining; secondary
and tertiary oil and gas recovery programs; or, an acceleration of leasing of
tracts in the Quter Continental Shelf.

Per capita energy used in the U.S. is more than double that of West Germany,
an industrial nation with which we compete in the World’s markets.

A significant contributor to the inflation which plagues our nation since 1973
has been the escalation of the world market price of oil. The cartel which rigs
(and which threatens our power to make international decisions on their
intrinsic merits) depends on a large-scale import program by the United States
to maintain a world shortage.

The era of cheap energy is over and too few Americans can accept this fact.

Spiraling prices of petroleum have taken a fearful toll among the poor and
middle income families and businesses.

The recent legislation passed by the Congress and signed by the President
will help reduce energy waste in America. Improved efficiency in our auto-
mobiles; encouragement of building codes which can make new or renovated
buildings more energy eflicient; and, more efficient appliances will all make
their contribution. Very importantly, we hope the federal government will
fully fund the program to help States to devise and to implement their own
energy conservation programs. We hope, too, that the Congress will make the
program of refitting the homes of lower income families more effective. Finally,
we hope that you will pass legislation which mandates national building effici-
ency standards for new or renovated buildings.

All of these measure will make their own contributions. However, they do
not go far enough. We know that tax incentives will help some home owners
and small businessmen who understand the value of refitting their buildings
and upgrading the efficiency of their processes to do so. In my own State of
Vermont, the average family that heats its home with oil has seen the cost of
heating go up by $250 a year since 1973. The cost of driving to work, to the
store and to the doctor has nearly doubled in that time period. For those with
very modest earnings and small savings, the opportunity to save money by
adding insulation to their homes mocks them because they don’t have the nec-
essary financial resources to meet the front end cost. In the State of Vermont,
insulation standards recommended by the Community Services Administration
call for twelve inches of attic insulation. Current costs indicate that to meet
this standard in Vermont means a minimum investment of about $700 for an
average 1500 square foot home. And, this cost reflects only one element that
needs to be taken into account to improve the heating qualities of our homes.

The small business person who has attended seminars sponsored by many
of the States comprehends the savings he, or she might achieve by modifying
the processes or by adding insulation to the building. However, loans for these
purposes too often carry an interest rate of ten percent and the banks are
reluctant to extend additional credit to small business.
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If, as we all hope, America is back on the road to an expansion of our economy,
we can anticipate that investment money may become tight again. If housing
rebounds from two bad years, mortgage money- will compete for funds with
industrial expansmn The President’s budget calls for tax incentives for indus-
trial investment in areas of hlgh unemployment and’ thls, too, would place some
stress on the availability and price of capital. All this is by way of saying that
those who seek to invest in energy conservation .measures may find themselves
shut out of the money market or paying interest rates that they cannot readily
afford.

The States are prepared—and are anxwus—to play theu' role in a national
effort. Every State has an energy office and most Governors have at least one
prime advisor on energy on their personal staff. A survey we conducted last
month asked the question of each State: Do you have any energy conservation
plans which are frustrated for lack of funds? of the 46 States that replied to
the questionnaire, 44 replied in the affirmative. They are ready to act but have
no money.

States have established mechanisms to bring the conservation message to their
citizens. The Governors have credibility . with their fellow citizens. What they
seek are the resources, within the States, and in the economy generally, to get
the job done.

We reject the notion that energy conservation implies a decrease in the quahty
of life. A person is as 'comfortable in a well insulated house as he or she may be
in a poorly insulated one. A factory works as well with insulated -steam pipes
as with poorly insulated conductors. A laundry gets clothes as clean with re-
cycled hot water as when it wastes water. All of these measures do not even
affect life style and each of them presents an opportunity to reduce energy waste.
Modest changes in life style can also play a useful role without reducing the
quality of life. Workers can get to and from work as comfortably and reliably
in a car pool as in a series of autos each bearing only the driver. Modestly lit
stores can provide equal shopping convenience as when they are overlit but the
conversion may involve initial investment.

In State after State, the Governors briefed business people about the good
sense that energy conservation can mean for them. Lower fuel bills can reduce
mounting increases in unit costs and make a producer more competitive. Conser-
vation can ease the threat of natural gas curtailments. But, the missing piece in
this effort is to advise the business people not only of the opportunity but also to
be able to direct them to reasonable sources of funds to capitalize on opportunity.

We can alert homeowners to the excellent cost-benefits of upgrading insulation
and adding storm windows. Many investments in home improvements pay for
themselves in a short time and then the annual savings in fuel are all gravy.
An excellent federal publication, “In the Bank or Up The Chimney” advises the
reader that typical do-it-yourself attic insulation thdat might cost about $290
can save $120 a4 year—a payback in less than three years. Even if there is nobody
in the household who can do it themselves and a contractor is used, the pay-
back is only a few years longer.

The problem is the availability of the initial investment for the homeowner.
For state government this is a huge obstacle. If we had & good line of easy credit,
we could induce utilities and oil dealers and lending-institutions to undertake
imaginative and easily understood programs which could be popularized by the
Governors and the Mayors.

A number of us who have labored long in the vmeyards of rational energy
policy see conservation as an idea whose time has come. It is free of the stigma
of doing without. It appeals to those who are trapped by higher prices and - know
that this is no temporary bulge in prices. It is time to repair the crack in the pic-
ture window, to caulk around its edges and maybe even to put storm windows
over it. .

The proposal to put up six billion dollars to accelerate U. 8. production of
synthetic fuels was supported by many Governors. The scale of the challenge
requires massive resource commitment. This must be as true for eliminating
waste as it is for expanding energy supplies. , .

The imaginative- blendmg of the efforts and the resources of all levels of govern-
ment can make a major contribution. A national effort includes, but is not limited
to, the federal government. I can assure you that the Governors are: ready and
anxious to make their contribution.

83-198—T77T——2
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Chairman Kennepy. Governor, I was wondering if you could re-
main with us and then I was going to see if we could have John Eber-
hard of the American Institute of Archictects Research Corp., which
is a nonprofit public benefit corporation concerned with developing
more energy efficient and environmentally accepted architectural ap-
proaches, whether he would be good enougﬁ to come on up now and talk
with us, then we will get to the other questions and come back to you.

I want to thank you very much for coming up here, Mr. Eberhard,
and being with us. We have had some weather problems on the east
coast this morning. So, we have been closed out from Boston. David
White, who is the director of the Massachusetts Institute of Tech-
nology Energy Laboratory, who was scheduled to appear on this panel,
has not been able to come, and also Lola Redford, president of Con-
sumer Action Now, who has been slowed up in New York. So we will
try to reschedule both of those witnesses. But, we will be glad to hear
from you, Mr. Eberhard. We welcome you here.

STATEMENT OF JOHN P. EBERHARD, PRESIDENT, AMERICAN
INSTITUTE OF ARCHITECTS RESEARCH CORP.

Mr. Epreruarp. Senator Kennedy, if you would prefer, I would like
to submit my prepared statement for the record and then just speak
extemporaneously.

Chairman Kexnepy. Yes, that will be fine. .

Mr. Esermarp. I certainly support everything you have said this
morning and that Senator Percy and Governor Salmon said. T would
like specifically to speak to the question of energy in buildings, since
that is our area of expertise and make a slightly different point, per-
haps, than has been made so far about the question of energy conser-
vation.

Buildings use something like 30 percent of the energy budget in the
Nation. This includes housing, schools, hospitals, churches, office build-
ings, and so forth; our total inventory of buildings.

Buildings, other than housing, which were built in the last 20 years
particularly, have become swollen with mechanical and electrical
equipment that use large amounts of oil and gas. Twenty-five years
ago, mechanical and electrical systems represented 20 percent of the
buildings’ costs. Today, it is not unusual to have a hospital have 65
percent of its costs vesfed in mechanical and electrical systems, not just
because they have gotten more expensive, but because they have gotten
more elaborate and more complex.

There is a misconception in a lot of the discussion here in Wash-
ington about the energy issue with respect to buildings. That mis-
conception is that buildings use energy because they have this me-
chanical and electrical equipment. And I think what Governor Sal-
mon was pointing out a moment ago is the correct question; that is:
Why do buildings have mechanical and electrical equipment in them ?
The answer to that question is because people use buildings. Because
people require some measure of comfort, if they are going to hold hear-
ings in a congressional chamber, for instance; or if they are going to
work in an office building ; if they are going to go to school; if they are
going to be in a hospital. In severe climates like Vermont, Senator, and
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like Washington, D.C., this morning, we need to provide some measure
of comfort for these activities. .

However, when the problem is stated that way, we see it has been
an architectural problem for some 3,000 years. That is, we always have
to try to design buildings to accommodate people’s requirements under
changing climatic conditions. It has only been in my lifetime—and I
had my 49th birthday last Thursday, so it has only been in the last
40 or 50 years—that we have come to depend on fossil fuels, on oil
and gas and their equivalents in electricity, to provide us with a very
narrow range of comfort conditions. _

We don’t have to maintain 70 degrees in our houses every hour of
the day in every part of the house. The house itself requires no heat.
It is those of us who use the house or building that require heat or,
in Washington, D.C., in the summertime, we would prefer to have
air-conditioning. .

The concept which I would like to suggest, and which we are talking
about in the American Institute of Architects these days, Senator, is
what we call energy conscious design. That is not conservation in
the sense that we would cut back from the fairly gluttonous set of
présent conditions, or it is not just dealing with how you increase the
supply to continue to feed those gluttonous conditions; but :what can
we do, particularly with respect to designing buildings, to be conscious
of the fact energy is now a precious,commodity—and really always
has been—and that we should be more careful about how we use 1t.
‘We believe that we should approach the design of buildings with that
in mind.

We believe if we do that, if we do some sensible things which we
probably should have been doing as architects all the way along, but,
which for the last 25 or 80 years we have neglected to do, that we
will see a vast improvement In energy use. ,

Energy conscious design begins with thhe simple procedure of first
talking with the client, whether the client is a government agency or
school board or even a private client for a home, and being sure that
the space requirements that the client believes that they need to solve
their functional activities are so modest as would be warranted. A
school building, a hospital, a governmental office building. for ex-
ample, which would be twice as large as is needed in order to accom-
modate some activity, is obviously going to use a lot more energy
than it should. '

A second step is to talk with a client about what their design
requirements are in terms of temperature and humidity and light
within the building and seeing if we aren’t in a position to make some
adjustments to what we have come to.expect in the way of comfort
conditions.

The third thing to do, and this is where architects see it as an
opportunity and a new challenge, is to do those kinds of sensible
things about the design of the buildings that would adapt the build-
ings to climactic conditions those things which we used to do and
that we have tended to forget. For instance, how do you adjust a
building to take advantage of natural ventilation; what do you do to
protect a building in the southern part of the United States from
sun exposure in the hot part of the day or the hot part of year; what
do we do to take advantage of landscape design?
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In the last 20 years, for example, it has been possible to build a
lass box for an office building that ignores the climatic factors and
ﬁien by brute force, to put in mechanical equipment that would com-
pensate for what obviously in that case is a bad design from an energy
conservation standpoint.

We are also realizing increasingly that things like solar energy and
wind energy and renewable resources of energy, are going to give us
new and exciting opportunities for designing buildings. For example,
I was in a home last January in Albuquerque, N. Mex.—his name is
Steve Bear—whose total utility bill for the year was $7. That was
for the little bit of electricity he uses for light. He has solar energy
that provides the complete heat for his building. He cooks—rather his
wife prefers to cook, because they are adapted to the environment, on
a wood-burning stove. They have not gone back in history to a life-
style of earlier days, but what they have done is gone forward to a
new and exciting time of using renewable sources of energy to enhance
their lifestyle. That is the message I am trying to convey here, both in
my prepared statement and in what I am discussing with you.

Ithink that the Congress should look at those kinds of opportunities
that would underwrite and sensitize people to the adaptation and
changes in lifestyles that are already beginning to emerge in our
society out of a consciousness of energy, out of a consciousness of
adapting to the environment, and out of a consciousness of not being
gluttonous with our use of energy, as we have been in the past, that
that is the recommendation I would bring.

There are two kinds of ground rules that this suggests: One is that
we don’t overlegislate and as a result tend to freeze the present state
of the art. There was a tendency, I am afraid, in earlier legislation
before Congress for energy standards to be prepared as prescriptive
standards that would freeze the state of the art. I am glad to see that
Congress is now moving toward performance standards, which is
what we advocate. .

The second ground rule is that there are few indications that increas-
ing the supply system is going to help. If we provide some tax relief
or underwriting for encouraging an increase in the supply side, my
belief is that we are going to be mortgaging our future. We may
provide some short-term responses for increasing the supply, but we
will be mortgaging the future in terms of the decline in the availability
of those resources in the future. :

There are sectors in our population, Senator, not just people on fixed
incomes and not just people with low incomes, but there are universi-
ties, which I am sure Governor Salmon is aware of—and I am aware
of, since my son goes to the University of Vermont and I know the
problems in Vermont—and there are hospitals, and there are schools,
and there are institutions who cannot passthrough in any form their
increasing costs of fuel. Those institutions are going to need some
capital from somewhere to make the redesign and readjustment of
their buildings for energy conservation purposes. Congress could, and
I hope will, provide the means of their getting access to capital.

Now, that does not mean that those people, who are in a position to
passthrough the cost of capital by the fact that they are in businesses
which would allow it, will necessarily have to have incentives.




17

Next, I think you suggested earlier, Senator, that the rising price
of fossil fuels will create an economic situation such that if we
approach the design of buildings or the redesign of existing buildings
from a consciousness standpoint, that the marketplace is going to be
able to take care of a large part of the needed investment. The part
that cannot be taken care of, though, is going to need some encourage-
ment from Congress for capital development.

Finally, I support the notion that a much more balanced research
budget is needed by the Federal Government. The amount of research
funds we spend on increasing the supply—for example, the funds we
spend on nuclear energy—are disproportionate to the funds that we
have spent so far, in areas like solar energy, wind energy, and energy
conservation. I would hope that you would support legislation in the
future that would provide a better balance in those research
expenditures. v

Thank you. ‘ . : '

Chairman Kennepy. Thank you very much, Mr. Eberhard.

[The prepared statement of Mr. Eberhard follows:]

0

P

PREPARED STATEMENT OF JOHN I’. EBERHARD

Mr. Chairman, my name iz John P. Eberhard. T am President of the ATA Re-
search Corporation, .not-for-profit public benefit corporation established by the
American Institute of Architects. T come before you as a professional experienced
in energy matters, but aot today as a spokesman for the American Institute of
Architects. - : ; :

There should be little doubt about that a more concerted national commitment
to energy conservation is not only required but possible. There may be some dis-
agreement about how iarge our reserves of oil and gas are, but it veems clear that
these reserves are not adequate to take us into the 21st century—especially if we
continue to use these fossil fuels at an ever expanding rate. Policies which seek
to temporarily increase the supply of these resources. whether through.deregula-
tion of price controls or special tax advantages, can only provide a temporary
semblance of relief for the present by mortgaging the future. The result of short-
term efforts to increase by economic incentives the supply of fossil fuels is most
likely to bring sharp increases in costs to the consumer.’ :

A reduction in our dependence on fossil fuels has so far been focused on two
major strategies. One is to “conserve” the remaining reserves by cutting back
on our present patterns of use. Driving our automobiles at a maximum of 55
miles per hour, or turning down the thermostats on our furnaces in the winter
are examples of this strategy. A second strategy is to introduce alternatives to
fossil fuels. Nuclear energy is getting the lion’s share of this action, but solar
energy, wind and geothermal alternatives are coming into greater prominence
each day. e .

There is a fundamentally different approach to reducing our dependence on
fossil fuels that I would like to propose. I can illustrate this strategy most easily
by discussing the use of energy in houses and in public and private buildings. Most
of the buildings we have built in the United States during the past twenty years
have been swollen with expensive mechanical and electrical systems that require
gluttonous amounts of oil or gas to keep them going. Thirty years ago, these
mechanical and electrical systems for heating, cooling, ventilating, and lighting
buildings were less than 25 percent of the building cost. Today, they are often in
excess of 60 percent of the building budget—not just because they are more ex-
pensive versions of the earlier systems, but because they are larger and more
complex. Architects have helped to bring about these conditions by designing the
basic building (often as little more than glass boxes) without due regard to the
climatic conditions and then compensating for such energy inefficiencies by put-
ting in still larger heating and air conditioning plants. To begin a program of
energy conservation by cutting back from these over-designed conditions is like
allowing yourself to become excessively heavy and then trying to go on a diet.
How much better it would be to be sensible about our demands in the first place.

The ATA Research Corporation, for which I am responsible, has begun a major
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program of experimentation with ways to help architects understand what we can
do about “energy conscious design”. The Federal Energy Administration is sup-
porting our efforts to move from a well-intended, but often misunderstood pro-
gram for the conservation of energy in buildings (with all of the negative con-
notations of being forced by circumstances to cut back) to one of energy con-
scious design as a positive approach to meeting human requirements in buildings.
The Energy Conservation Program of the Energy Research and Development
Administration has supported our work in evaluating the educational and infor-
mational needs of various sectors in the industry of building. The General Serv-
ices Administration has used our services in the preparation of Guidelines for
Energy Conservation in the design of Federal Buildings. The National Bureau
of Standards and the Department of Housing and Urban Development have
utilized our services in establishing the architectural issue that relate solar
energy to residential design, and the National Science Foundation has given us a
grant to determine the constraints and/or incentives to the introduction of solar
energy. I recite this long list of cooperation with Federal agencies to underscore
our experience in the field of energy and perhaps to lend credence to the recom-
mendations I shall propose.

I believe it is important to all of us, but especially to architects to understand
that we are moving rapidly toward a new accommodation to nature by the man-
made environment—a renewed discipline to challenge. our architectural creativity.
A positive and welcome opportunity to provide spaces for human use that are more
humane in their response to an ethic of worldwide conservation and more stimu-
lating in their use of renewable sources of energy which are non-polluting. The
energy of the sun, of the wind, of the oceans’ thermal gradients, are there for us
to think about in new ways. The use of natural sites, of water, wind and trees
challenge us again, as they have in the past, to capture their delights for all to use.
It’s too bad that it took an “energy crisis” to awaken us to this challenge, but it’s
going to be exciting to be thinking again about design in creative terms.

To respond to this new—or renewed—opportunity, we first must get past a
major misconception. Most people, including most architects, believe that build-
ings use energy because they have heating, air conditioning and ventilating sys-
tems, and because we use electricity for lights, elevators, and other appliances.
This misconception lingers on because we often fail to ask the more fundamental
question—why do we use such energy-consuming equipment in our buildings?
The question poses its own answer—because buildings are designed to shelter
some human activity and because such human activities are best conducted when
we are comfortable.

In a large country like the United States, we have widely divergent climates
and often large fluctuations in the climatic conditions for different seasons of the
year. For thousands of years, architects have been challenged to provide a meas-
ure of protection from climatic conditions by designing buildings that recognized
the need for human comfort inside the building by the provisions of design fea-
tures that ameliorated these climatic variables. Only in the recent past have we
had the luxury of mechanical equipment to fine-tune the interior comfort condi-
tions within a narrow range of temperature and humidity boundaries. Conse-
quently, it has been only in the past few decades that we could ignore the sensible
things we have always had to do to make our buildings first and foremost the
:;ccommodating instruments of human comfort under fluctuating climatic condi-
tions.

If we accept the challenge of energy conscious design, then we will design new
buildings or redesign existing buildings by taking the following steps:

(1) We will work with our clients to make sure that their space requirements
are reasonably related to their needs. Excessive spaces pose environmental com-
fort loads which may be excessive.

(2) We will work with our clients to make sure that their design requirements
for comfortable conditions are reasonably related to human needs. Humans are
capable of fairly wide fluctuations in temperature, humidity, and light.

(3) Next we should do all of those things we once did to make our buildings the
instruments of adjustment to climate. Orient the building to the prevailing
breezes; protect the openings or glass areas from excessive heat with shading
devices; provide natural light where it is needed ; screen the building from raw
north winds with earth berms or planting; increase the mass of the walls and
roofs to act as a buffer against excessive heat or cold, ete.

(4) Having done all of the sensible things we can in designing the building
itself, we should then turn to the use of renewable sources of energy such as
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solar energy or wind energy to increase the means of comfort conditioning. New
concepts of using the sun’s energy and wind will be developed in large numbers
over the next few years, and we should make an effort to know about these new
concepts, understand them, and use them.

(5) Finally, we will turn to mechanical systems for the supplemental condi-
tioning that is required if all of the above still leaves us with unmet human
requirements. But we will do this sparingly and with a delicate touch, not with
the brute force systems of the recent past. Mechanical equipment for heating and
cooling, and artificial light will be treated as supplements to natural solutions, not
as primary solutions.

We can, and we should, take these steps in designing or redesigning buildings
as wise and sensible procedures. But we can go beyond these sensible steps to
provide that quality of design that Vitruvius called “delight”. To infuse our
designs with those attributes that make architecturally designed solutions
more than suitable and adequate—to provide aesthetic qualities that generate
in the observer a response that is emotional.

The question now remains as to what Congress might do to encourage such
an energy conscious design approach to buildings. My first suggestion is to be
careful not to move too quickiy to legislate where legislation may not be needed
or may even produce results that are counterproductive. As the price of fossil
fuels rise and as the prospect for reasonable use of alternatives such as solar
energy increases, many people will vote in the market place by making private
investments. Legislation which was introduced last year proposed to issue Fed-
eral prescriptive standards for energy conservation in the design of buildings.
This would have been a mistake. Fortunately, the Congress is now moving to-
wards the adoption of wiser, and in the long term, more beneficial performance
standards for this purpose. It remains then a major challenge to the research
community to frame such performance standards in terms of human require-
ments.

There are, however, sectors of our society that will find it difficult to make
the adjustments needed in their buildings because of economic constraints, This
includes schools, colleges, and hospitals who are not in a position to pass on
the rising costs of energy to their users. Congress should provide economic assist-
ance that will enable such institutions to raise the capital required for redesign-
ing and modifying their buildings. Persons whose incomes are low, or elderly
people on fixed incomes, will find it increasingly difficult to bear the burden of
increased energy costs and they will lack the resources to invest in building
modifications that would reduce their dependence on fossil fuels. Congress
should provide for their assistance, but not in a simplistic manner. Simply to
add insulation to a house may sound like a good investment, but it may do no

more good than putting a fur coat on a fat man who is cold and bungry. More.

fundamental adjustment to the “metabolism” is called for, and that will re-
quire more complex legislation and long debate about the proper role of gov-
ernment in helping people to adjust to new life styles.

Finally, there is a need for more research to inform our judgments, create new
concepts and bring about new developments. There are a large number of gov-
ernment agencies involved in energy research. Most of the money is being
spent on finding new ways to increase supplies of scarce fuels or speed up the
development of nuclear energy. A bettter balance will be needed in the future
between research expenditures in those areas and the research that supports
programs for energy conservation (or as-I prefer, energy conscious design) and
other alternatives.

Chairman Kex~Nepy. Mr. Eberhard, you have raised some very
important points here and ones which I think we are going to have to
deal with in a responsible way. I am interested in hearing you elab-
orate on some of them. ‘

One is, do you think- that we ought to be passing standards for the
building and the construction of buildings now in terms of energy
efficiency ? Do you think the Federal level ought to be working with
the States to expect them to develop such standards? I mean, can such
standards be developed now? Is the nature of the art such that you
can say that these energy conscious designs can actually go forward?
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Mr. Esermarp. The bill which is before Congress—there has been
a House version of it and a Senate version—called for a 3-year lead-
time before standards would be issued. In my judgment, 3 years should
be adequate to develop a workable performance . standard. In the
short term, I think it would even be possible for a Federal posture
to advocate energy budgets for buildings, such as the one we helped
develop for the GSA in Federal office buildings.

Chairman KexNepy. What about in private homes?

Mr. Epermarp. In private homes, the situation, I think, is not as
clear as it is in other buildings. The marketplace for many of us is
going to be the initiative, that is, as our fuel prices go up, we will
make corrections to the extent that the knowledge is provided for us
about the things that we can do. By the way, I think the simplistic no-
tion of providing insulation alone is like putting a fur coat on some-
body who is cold and shivering—it will help, but we have to look
at the more fundamental reasons why the person is cold or why the
house uses energy. So, for people who are on low incomes or fixed
incomes, as Governor Salmon suggested a moment ago, some form of
Federal support or governmental support would seem to be in order.
It is not clear, though, to me exactly how Congress can legislate
changes in lifestyles or whether they should do so. It is the change
in the lifestyle, Senator, it seems to me, that is imminent. So far, in
our history, most of the people in the United States, when faced with
the reality of the opportunity or the need to change lifestyles, have
responded to those changes.

Congress sometimes can get in the way of that process, if they try
to legislate too rapidly, or try to legislate too narrowly factors that
are bringing about those kinds of changes.

Chairman Kex~epy. Is it more expensive or less expensive to have
these kinds of energy-conscious design included either in a public
or private home?

Mr. Egeruarp. To do energy-conscious -design, Senator, which I will
continue to hammer on, would be less expensive.

Chairman Kexnepy. In just the building and construction of it?

Mr. Eperuarp. Noj; for new buildings. That is, if buildings were
designed in a way that recognized energy-conscious design, all the
evidence is that they would cost less than it is now costing us to build
normal buildings. I say “normal buildings” in quotes because normal
buildings today are overdesigned with respect to mechanical and
electrical equipment in order to provide very narrow ranges of
temperature and humidity controls and with no adjustment being
made for the natural climatic conditions, like natural ventilation.

For example, I can’t open the windows in my office building.
There are many times in Washington, D.C., as you well know, when it
1s a beautiful day and rather than depending on air—conditioning or
a heating system for mechanical ventilation, Senator, I would like
to be able to open the windows in my office. We have designed too
many buildings that way in the last 20 years. We depend on the me-
chanical equipment, and that costs money.

_ Chairman Kex~epy. Well, the JFK building, where my office is
in Boston, is about the same. You can open them, but you have to get
the building superintendent. There isn’t a person in my office who
can open them without getting him. You have to call downstairs and
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get the building superintendent.to come upstairs, because it is so com-
plex to get them open. Obviously, that discourages people from.
doing it. :

How can you stop the fast-buck artist? You have expressed some
concerns about what can be donein existing situations for conservation.
But how can you prevent a fast-buck-artist from taking advantage
of people who want to get into doing some rather basic and funda-
mental conservation in terms of insulation and storm windows and
other types of things? Is that.a problem ? :

Mr. Esermarp. That is a complicated question. It happens to be one
I'have done a good deal'of work on in other ‘areas. There was for
a long time, and still is, I think, legislation that was enacted for
building code enforcement, with the notion that cities would enforce
their building codes in low- and middle-income neighborhoods in
order to improve the housing. This-progrim ended up being .of
special interest to the fast-buck artist. Too often governmental. pro-
grams have good intentions, but end -up being the circumstance that
enables customers to be preyed upon by the fast-buck artist: It is
very. difficult for Federal largess to be organized; to be legislated,
and to be made available ‘to private citizens: without that phenomena
occurring. For most of us; therefore; my judgment is that I would let
the marketplace conditions -be the one that provides us with motiva-
tion. For those people who are not. able.to respond, either because of
their income or %ecause of their circumstances to marketplacé mecha-
nisms, some form of governmental program seems to be in order, and
the safeguards to protect them against the rip-off artists or the fast-
buck artists are going to have to be désigned. But they are very difficult
to put into such a program, Senator. . . o _ '

Local control is probably one of the best mechanisms for that, rather
than tryingto control from the Federal level. ', - ‘

Chairman Kex~epy: What is your timeframe for how long it will
take for. energy-conscious design, as you.put it, to be an accepted ap-
proach for the design of new.buildings? - : -

Mr. EseraarDp. Well, it is already—— = ... . "

- Chairman KexNepy. Can you give us any idea about what kind of
savings you could realize with such-standards? - _ '

Mr. Erermarp. It is already happening on a small level. We just

made a study, for example, which was sponsored by the National
Science Foundation, of a number of buildings around the country that
are already using solar energy. We identified some 400 projects that
architects around the country had investigated for solar energy and
some 120, which have been built. We-did case studies of 80 of those;
and what we established in those case studies I think is important to
your question: o . :
- Where the client and the architect had tried to design a building
utilizing solar energy without making any modifications to the normal
way of designing a building, they were not successful. If what they did
was to go through an energy-conscious design to reduce the demand
that they were going to place on energy in the first place—from the
very beginning -of the design of the building—and then introduced
solar energy, it made much more economic sense and.- was much more
technically successful.
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Therefore, at that small scale, in that small number of cases, it is al-
ready happening.

The timeframe for energy-conscious design to be a dominate mode
of activity in the United States is very, very difficult to estimate. I
think it is going to depend on several factors. It is going to depend on
what, in fact, happens to the cost of fossil fuel energy over the next
several years; it is going to depend on the nature and intelligence
Congress is able to put into legislation in the next few years; and then
it is going to depend on 2 very broad program of education for all
sorts of persons in the building industry. This is not just architects,
but everyone who is involved in the building industry, to get their
thinking geared in this direction.

1 Qhai?rman Kexnepy. Does GSA require an energy-conscious
esign

Mr. EBeruARD. Yes; in their new buildings. We helped develop 2
years ago for them an energy budget of 55,000 Btu’s per square foot
{;er year, which is a very tight budget, when you consider some of our

uildings that are all glass and that have lighting on 24 hours a day,
et cetera, use 400,000 Btu’s per square foot per year. That means we are
talking about a considerable reduction in the size of the budget for
energy. GSA also has a set of guidelines which they provide to archi-
tects and engineers to go about designing buildings to achieve those
budgets. Not every building can be designed to those specifications or
to that budget. Therefore, GSA has a policy in which they review
proposed designs. If there is justifiable reason why the budget will
have to be higher than 55,000, they allow them. But, they are doing it,
yes.

Chairman Ken~eEpy. What are the States doing as far as that? Do
you know ¢ '

Mr. Eperuarp. Well, different States have different policies. I am
not sure what Vermont is doing. In Florida, for example, there is a
State policy now, backed by a State procedure for the design of State
buildings. Many States have legislation in one form or another which
they are exploring. Maybe Governor Salmon would like to answer that.

vernor SarmoN. Life is so tough up North that we essentially
consider our buildings in relationship to our debt service and general
fund requirements. v . )

But, we have on line energy efficient standards in determining the
structure of any new buildings.

Mr. Eeeruaro. The big opportunity, Senator, I think, for all of us,
and I particularly pointed out this to my fellow architects, is to go
back and redesign the existing buildings, because, particularly the
buildings built in the last 20 years, have been overdesigned with respect
to energy use. There is an enormous opportunity for everyone to go
back and redesign those buildings and reduce their dependence on
energy. That is going to require capital, though, in an area in which
capital is not readily available. To raise capital for the redesign of
buildings is going to be even more difficult than to raise new capital
for building new buildings. Congressional incentives and economic
incentives from Congress to help in that purpose, I would think, would
produce very large results.




Chairman Ken~epy. How widespread is the acceptance of the con-
cept of g,nergy-conscious design amongst architects generally in this
country ¢

BII‘%BERHARD. I would say it is growing every day. If I were hon-
est with you. I would say it is not widespread, though. I have in the
last year talked to architectural groups all across the country. Most
architects, like most citizens, do not believe there is an energy problem.
They think it is either something Washington has d-re;xmed up, or
it is something that the utilities and oil and gas companies have been
able to impose on Congress as a problem.

That used to be the case 1 year ago, much more than it is today. Each
month that goes by has changed architects’ thinking and I think the
citizens’ view of this. Just last May, the American Institute of Archi-
tects, in their national convention, voted energy as the No. 1 priority
before the profession, even in the face of the economic situation, which
is a very difficult problem for architects today.

Chairman KennEpy. Do you have any suggestions of what ought
to be done to make it more widespread or more acceptable?

Mr. Erermarp, Well, I am pleased to say that the Federal Energy
Administration and the Energy Research and Development Adminis-
tration are both supporting the ATA Research Corp. with funds. We
just began, in the first of January, a major program of education and
informational dissemination for the design professions to raise their
consciousness. They realize now that it is something that not only will
serve energy purposes, but also represents a business opportunity for
them. They became very enthustastic about it at that point. :

Chairman KenNepy. Just as a final observation, how do you place
the whole priority of energy conservation, as you study this particular
problem ? I gathered that you feel that with an energy-conscious design
in buildings, both public and private, it can make a really significant
impact in terms of national energy priorities. I wonder if you would
speak to that ? .

Mr. EBeruarp. At the risk of sounding even more idealistic than
I have so far, Senator, let me answer this way. We recently completed
a study for the United Nations Habitat Conference on the implica-
tions for each nation in the world of providing and operating the
housing that is going to be needed between now and the end-of-the
century in terms of energy. One of the things that was made clear by
that study is that the United States, with one-sixteenth of the world’s
population, now consumers more than 30 percent of the world’s energy.
I think we cannot continue to assume that either that will be tolerable
or certainly that that is humane for us to be as gluttonous in terms
of the world energy resources as we have been in the past. Therefore,
energy conservation is not only an economic issue, as this subcommittee
is considering it; but I think it is an issue of our humanity in our
dealing with the rest of the nations of the world. -

Most importantly, for us as architects, Senator, I think it represents
a new kind of opportunity. It is a new design challenge. It is a way of
relating our buildings, our homes, to national interests and to environ-
mental conditions in a much more positive way than we have been
doing when we have depended on artificial sources. So, in considera-
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tion of all of those reasons, Senator, I think that energy conservation
or energy-conscious design—and that is what I prefer to call it—
should be much higher on the Nation’s agenda than 1t is at the moment.

I would hope in the future that you would support it.

Chairman Kex~epy. Well, I think that has been very, very helpful
testimony that you have given, Mr. Eberhard. I suppose one of the
real problems that Governor Salmon is faced with, and I think that
our own State of Massachusetts is faced with, along with many other
communities in other sectors of the country, is how we are going to deal
effectively, both with existing buildings and existing homes, which are
owned by people with extremely modest incomes. I think that is what
Governor Salmon is very much concerned with and we are all con-
cerned about.

Those homes in Boston and in Waltham and in Lawrence and in
Bedford, et cetera, that are not now energy efficient have to somehow
be made energy efficient. Of course, in these areas, we are not gettting
the big buildings that are going up as much as they are in other parts
of the country. The real question is how we are going to try and deal
effectively with this problem of people of extremely modest incomes
redesigning their homes.

We will certainly not be able to resolve the whole energy crisis,
because of its enormity ; but how you can even take some meaningful
steps on it is a great concern.

I think you have outlined very convincingly what can be done in
terms of new construction in the area of public buildings and private
buildings and new homes. I don’t know if there is anything in addition
you would like to say about what can be done about the homes that
are already in existence and that have been in existence 35 or 50 or
70 years. These homes are basically housing the great majority of the
people in the New England area. _

Mr. Erermarp. If you would like, Senator, I would like to talk about
one extreme situation—realizing it is an extreme situation—but I
think it represents an example. At one point in my life, in about 1960,
I lived in Marblehead, Mass. I rented a summer home that belonged to
a millionaire. The home had seven bedrooms, five bathrooms, a formal
dining room, and an informal dining room, an eating place in the
kitchen, a living room and a ballroom.

Chairman Ken~moy. It sounds like Marblehead.

Mr. Ereruaarp. They rented that house to us for a very modest price,
like $150 2 month in 1960. I found out the reason in January of that
year, because our fuel bill in January was $175. I am sure at today’s
prices for oil in Massachusetts, our fuel bill would be $600. The adjust-
ments to that house, in order to reduce the fuel, involved not just turn-
ing the thermostat down. The adjustments to that house are deciding
which parts of the house you are going to spend most of your time in.
As far as that house was concerned, the ballroom, for example, had
no need for heat because the only time that was used was for a New
Year’s Eve party. We had one bedroom, which the children were al-
lowed to use when thev were sick. because it was nice. and we had
another bedroom in which the children had their train. Of course, that
is very, verv affluent living. It is possible to reduce. obviously, the
demand on that house so that we could have lived in the living room
alone. Of course, we needed no air-conditioning in Marblehead in the
summertime, because we just opened up the house for the natural
breezes.
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The amount of enérgy. which’ we would have requlred t6 live and
live perfectly adequately and happily, benator, ha,vm(r done all that
would have been considerably less.

So, it is those kinds of ad]ustments I thlnk all of us. ca,n thmk
through,

The house I live in-in Maryland now' is con51derably smaller, but
itd]ustments of varlous klnds can still be made in how. “We use the
house '

-Chairman KexNEDY. How many chlldren do you have ? : S

Mr. Epuruarp, Thad four children. ‘ S
: Chaelrman KE\INLDY How many in 1960 dld you have hvmg in the
10use 2

Mr. DBERHARD In 1960, I had three chlldren living with me.

Chairman Kex~ep¥. I suppose the problem I am talking about is
about a three-bedroom house, where you Ve got about 8iX or seven
children there.

Mr. EBeraarp. Well—

Chairman Kex~epy. In Vermont, you don’t have the ability to-close
down the ballroom.or the other rooms, because you’ve got.two or three
kids, for example, who are living in there.

Mr. Esermarp. It is possible to make ad]ustments in how all kinds
of housing is used. It would be possible in any house to reduce the
demand that bedrooms need; for example, for heat, if the heating
system were designed to make that possible. ‘So that is part of the
difficulty. That is part of why redesign Js necessary. Heating s stems
do not have that flexibility in most houses today. We also take less
advantage of things like sunshine and sunlight and the heat that
comes from them, than we could. We take Tess advantage in the
summertime of natural breezes and ventilation. So everyone has that
opportunity. Most of the rest of the world has had to make that ad-
justment and I think we are going to have to face up to it, all of us,
whether our incomes are large or small over the next 15 to 20 years.
I think we are going to have to make some of those ad]ustments They
are not necessarily negative, either.

Chairman Kennevy. Well, fine. Thank you very much. Thank you,
Governor. I want to thank you very much for your presence here. We
look forward to working with the Governors’ Conference and your
committee on fashlonm,q; this legislation which can help deal with
some of these problems. I am very, very appreciative of your presence
here and your leadership that you are providing in this area, which is
of central importance to the country. We warit to express our apprecia-
tion to you for your willingness to come down and share your expe-
rience with us. The problems you have are national problems. I think
you are speaking for the people of Massachusetts and New England
and many other parts of the country, as well, We are very appreciative
of your appearance..

:In the course of our ﬁeld hearings last November, as I mentioned
ea,rher, we had a number of experts “who spoke, but, none of them were
more convincing or.more eloquent, I think, than the. statements and
comments that were made by a Mrs. Florence Leyland of Waltham.
She has comsé to Washington to share with us the impact of high-
energy costs on her, and T think she is speakmg “for ‘huhdreds of
thousands ormillions of homeowners, not ‘only in my State, but-gener;
ally throughout the country.” It is her" first’ time in Washington,; T
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understand, and we very much appreciate your willingness to come
down here and share with us your story.

Mrs. Leranp. It is the first time, Senator. I was honored and pleased
to come. .

Chairman Ken~Nepy. Well, we appreciate very much your being
here, and I -am going to also ask Mr. Garry Blum, who is president of
the Tarrant Rendering Co. of Fort Worth, Tex., to join our panel. He
is going to join you at the table here. He is a small business owner who
operates a highly energy intensive business and has been hard pressed
to make ends meet because of the high energy prices. We will start with
you, Mrs. Leyland. We would like very much for you to tell us your
story. I am very interested in finding out a little bit about your history..

As T understand, you are a widow, and you are living on social secu-
rity. Your husband died and his pension has stopped %

TESTIMONY OF FLORENCE LEYLAND, RESIDENT, WALTHAM,
MASS.

Mrs. LEYrAND. Yes.

Chairman Kexnepy. We are interested in your story about what.
energy costs have meant to you and the way that you live and what-
ever else you can tell us about it.

Mrs. LeyLanp. Now, Senator, first of all, would you like to have me
tell you about the period of time from 1970 to 1975, what the different.
prices of oil have been ¢ ‘

Chairman KexxNepy. Yes; would you ?

Mrs. LEYLAND. Yes. :

Chairman Ken~epy. I think that would be very helpful. Maybe you.
would tell us ultimately a little bit first about the size of your home.

Mrs. Leyranp. Well, you mean the size of the foundation? -

Chairman Kenxepy. Well, just a little bit about the size of the-
house you live in.

Mrs. LEyranDp. You see, the foundation is 85 by 40 feet, and I have-
a living room, dining room, kitchen, and three bedrooms.

Chairman Ken~Nepy. I suppose you would describe it as a little-
bungalow ?

Mrs. Leyrano. Yes; it is a bungalow, all on one floor.

Chairman Ken~epy. All on one floor?

Mrs. LEvranD. Yes,

Chairman Ken~epy. It is 85 by 40 feet ?

Mrs. LEyLaND. Yes, 85 feet wide and 40 feet deep.

Chairman Kex~epy. Fine. 4

Mrs. Lexranp. I have the old-fashioned storm windows. I haven’t-
the modern windows. The attic is not insulated or the sidewalls are-
not. So I presume I lose a certain degree of my heat and it costs me-
more to heat my house than it would if 1t was insulated.

Now, I will tell you about the price of oil. In 1970, it was 18.9 cents.
a gallon ; in 1972, 19.95 in 1974, 38.9; same in 1975, but the last of 1975,
1t was 41.9. It is 41.9 now. .

The gas was, in 1970, $5.07; in 1974, it was $6.61; in 1975, it is $8.22.

Chairman KExNepY. So, how is your heating bill and your utility-
bills—so how have they gone up during the period of the last 5 years?

Mrs. Leyranp. The price now of my oil bill has more than doubled,.
because it was 18.9 a gallon for oil and now 41.9. :
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The bill from September 1974 to September 1975 was $550 for the
heating alone. ’

Chairman Kex~epy. Has your social security gone up ¢ Has it gone
up enough to help take care of that?

Mrs. LEyranp. You see my social security averages weekly, when I
figure 52 weeks in the year, $62 a week to live on and pay all my ex-
penses as best I can. I receive $3,223.20 yearly from my social security.

Chairman Kex~epy. Right.

" Mrs. Leyranp. Then I figure I have the real estate tax on my house
and I have insurance and water bills and oil and gas and the Edison
bill. I have Blue Cross-Blue. Shield that went up from $28 to $40
quarterly. ' '

Chairman Ken~NEpY. After you pay all of your utilities, and after
you pay these other expenses, what do you figure that you have ?

Mrs. Leyranp. I have, you know, all that I told you; the taxes, the
insurance, the water bill, the oil bill, the gas, the Edison, the Blue
Cross-Blue Shield, ahd it totals up to $2,259.72. That leaves me only
$963.59 to live on, or less than $1,000 to live on for the whole year.

Chairman Ken~Nepy. What does that come to in a week ? )

Mrs. LEyraxp. $18.52. . ‘

Chairman Kex~vepy. For what?

Mrs. Leyrano, To live on weekly. _

Chairman Ken~epy. What do you have to buy with that $18 a week ?

Mrs. Levyranp. You have to buy your soap, your soap powders, your
food that you eat, both your bread and your pastries; your vegetables;
your eggs; your milk, just everything; and meats, including cheap
hamburger. ’ .

Chairman Ken~epy. With your $18 a week, you have to buy all of
that; isthat correct ? . ' ‘ o

Mrs. LEyranp. Yes.

Chairman Kexvepy. How are you able to do it? Can you give us
some idea? - : ' :

Mrs. Levvanp., Well, I tell you, I do as much as I can and then when
I haven’t got any more, I ask my son if he can give me some money
to buy the rest, because I can’t make it alone. I can’t do it. You have
to buy toilet tissue and even a box of Kleenex. The Kleenex used to be
two for a quarter, but now they are 43 cents'a box today. Toilet tissue
has gone up. Everything has gone up. A little bar of Ivory soap went
up from 5 cents to 14 cents a bar. The tiniest bar of Ivory soap is 14
cents. . Co : : o

Chairman Ken~NEDY. You have to watch every one of these pennies
you have? o :

- Mrs. Leyranp. You keep looking until you can hardly look any
longer and you look until you have a good headache and wonder what
are you going to do next. Just what ?.. 4 -
. Chairman Ken~epy. How do you save oh the bread and pastries?

Mrs. Levranp. Well, you know it was funny. In Waltham, I told
you that Saturday night the leftovers, they were half price. The next
Saturday night I went it was one-third. .- '

You see, Saturday night our stores mark. down all the breads and
pastries. They mark down bread and pastries that are outdated. So
you used to get them for half price, but' now they only give you one-
third off, and then you’ve got what you want for the week. So you
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don’t have to run out and pay the full price of a loaf of bread or what-
ever you get. o

Chairman KexN~EDY.:'So you make a point of going down Saturday
evenings and buying this? . : '

Mrs. Leyraxp. Every Saturday night, I go to get what I want for
the week, so that way I save. I have to. There is no other way out.

When I have but so much money, I can’t—no matter what I do—I
can’t make it go any further, because there is no more money to go any
further. :

Chairman Kex~epy. Do you find that other elderly people or peo-
ple on pensions are doing the same thing ?

Mrs. Levranp. You would be surprised at all the young mothers
and fathers, you know, the wives and husbands that are up there wait-
ing until they get ready to reduce the prices at 8:30. They are standing
around with families and children just waiting there for them to mark
down those pastries. So, it isn’t just elderly alone; it is young couples;
it is everybody waiting there to see if they can’t get the markdowns.

Chairman Kexwrpy. The biggest element of your budget that has
increased over the period of-this last few years has been your fuel
bills and other utilities?

Mrs. Leyraxp. You see, when I used to pay only $200 for my oil
bill and then it went up to $550, it is almost hard to visualize that there
could be such an increase, but that is the biggest jump there is and that
is something you can’t do without. You’ve got to have heat. Even at
that price, I don’t have the top heat. During the day, I figure if I put
on some extra clothes that are woolen, why I turn it down to between
65 and 68 when I am working around. Then at night, I put it down to
65.

Chairman Kexnepy. Isthis good for you? I mean, are you bothered
by arthritis at all?

Mrs. Levranp. You see, I have arthritis and a little bronchial trou-
ble, Sometimes, when you just get out of bed from under the covers
and you step out, there is a chill in the air. Sometimes it makes me
feel very cold. My nose starts to run and I just shiver. The change, I
know, isn’t good, but what else can I do? What can T do?

Chairman Ken~epy. One of the things that T imagine could be done
is to have some insulation in your attic. Probably that would mean
some saving of energy and translate into savings from your fuel bill
as well. It would be awfully difficult, I imagine, for you to afford,
given your type of budget, to go out and try and borrow a couple of
hundred dollars, try to borrow $200 or $300, perhaps, to get such in-
sulation : would it not ?

Mrs. Leyranp. You see, I would like to do it, because it would save
me 20 percent of $550. That would be $110. I would save that each
year for the bill. But, if I go to the bank and I state my predicament,
and I haven’t got anything to take as a guarantee that I have got extra
money to pay that back, probably they would turn me down for a loan.
I haven’t asked. but probably they would. T don’t know. Of course, I
could try, but I don’t know what they would do.

Chairman Ken~epy. Certainly. - ‘

Mzrs. Leyranp. If T could get the material, I know my son would
insulate. He would put-it up in the attic. I know he would do it.
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Chairman Kennepy. But the real problem is’getting the sort of
front-end money, so to speak ? o .

Mrs. Leyranp. Yes; that isright. o ‘

Chairman Kexxepy. Itisawfully difficult, I expect ?

Mrs. LeYLanD. Yes; it is. ' ’ ‘

Chairman Kexnepy. But it would be something you would be in-
terested in? .

Mrs. Leyranp. Oh, definitely, because look what it would save me.
It would save me $110 a year, which would be quite a little bit of mon-
ey. Maybe it might even save more; it might go up to 25 percent. If
it did, then it would be more than $110. o .

Now, next year, fuel oil i§ going to be at 41.9 cents a gallon. I know
this is figured $550 at 38.9 a gallon. It isn’t figured at 41.9. _

Now, it is up to 41.9, so that means it is going to get over $600.

Chairman KenNNEDY. Are you actually using less fuel oil than you
were a few years ago? o ,

Mrs. Leyranp. Yes; I am using less because I cut it down. At one
time, I didn’t have to cut it down; when the oil bill was only $200. But
now I am older and I have to do that, because I can’t let it go any
higher than that. - : -

Chairman Kex~epy. All right, do you find this is pretty common
among some of your friends, among'some of the older people who have
retired, as well ¢ Are they faced with this? o :

Mrs. Levrano. They all have to go through it. They all have to do
it. They have a shawl or a sweater on and I don’t know how many
things on because they say that with the prices of everything, they’ve
got to do it to pay their bills. .

Chairman Kennepy. You’ve got some of your files there, some of
your bills, don’t you ? ) - , .

Mrs. LEyLaxp. I have some of the fuel bills here,-but I haven’t the
early ones here, but I just have some that are different dates. I have
them here to give to you, to show that the price I am telling you is the

rice that it 1s. It sows here 18.9 and 19.9 and 38.9 and all the others.
hen I made a statement of those that I thought maybe you would
want to have. You see, I have all of these. _

Each bill for each year I didn’t bring. : _

Chairman KexnNepy. How about some of the other economies that
you have to do, besides sort of buying marked-down bread and pas-
tries? Do you find that your ability to purchase some of the vege-
tables that you used to be able to purchase is.not there? Do you find
that that 1s more difficult now? . : .

Mrs. LeyLanp. You see, the Star Market in Waltham, there are two
of them, they take and on Saturday night or on different days during
the week, and if they have food or if they have vegetables like lettuce
and tomatoes and different things, so instead of holding it over another
day, if it is slightly bruised or something like that, they will mark it
down. Probably they take off, oh, a quarter or one-third. In that way,
you can buy it, you see? I buy the cheapest hamburger ; it sometimes is
79 cents a pound ; 85, 89, or 99 cents a pound. o
" And then I don’t buy regular milk. I buy powdered milk and I buy.
the 20-quart size, because that is more economical than the smaller.
But, now, from about 18 months ago, you see, 20 quarts of milk was
$1.79. But now, Carnation has gone up so that 20 quarts is $5.25. The
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Stop & Shop and A. & P. sells it for $5.05. So, that is the jumP. You
go out and you want to shop and you look around and you say “What
next?” You say that because you don’t know what to do.

Little did I ever think that these 20 quarts would jump so much.
That is over $3 that they have jumped from $1.79 to $5.25 for Carna-
tion. So they have jumped over $3 in price. At Stop & Shop, it is $3.21
on each box that you buy. So things aren’t going down. They are
going up and up and up.

Chairman Kex~epy. Everything is going up and up, except your
social security ?

Mrs. Lexranp. That is right. You know, it seems as though you go
around every day and you lay awake at night and you say to yourself,
“What am I going to do if this keeps going on? What can I do?”

Right now, I can hardly exist. What am I going to do if this keeps
on? What? Where am I going to go? Where am I going to turn? I
don’t know. I just don’t know.

Chairman KexNeEpy. We will come. back to you in a moment. I am
going to ask Mr. Blum if he would be kind enough to tell us a little
bit about his experience.

STATEMENT OF GARRY BLUM, PRESIDENT, TARRANT RENDERING
C0., FORT WORTH, TEX.

Mr. Brom. Senator Kenedy, I have been a rendering plant man-
ager now for 10 years. The rendering industry—well, I guess I'd
better explain a little bit about it, first, so we understand what we are
saying.

WVegrecycle animal byproducts. Most of your cattle and poultry by-
products, well, 40 percent of it is consumed by the public and 60 per-
cent of this is recycled in the rendering industry. We take these prod-
ucts and put them back in the process in order to get the protein for
feeds and our tallow goes into soap, feeds, and other processes.

The main support of the rendering industry is the public health; it
is to keep these byproducts. In other words, you can’t bury them or
anything. The only way you can do it is recycle them, which takes a
tremendous amount of heat in our recycling business. Most of your
rendering plants are independent renderers. They are small business-
men. Most of them employ under 100 employees. They are usually one-
plant operations and each little individual town around the country-
side has these.

Our rising cost of doing business lately is getting tremendous. Our
operating costs, our electricity, gas, oil and labor has doubled, and
our gas has quadrupled since 1971.

The requirements of city, State, and Federal standards, of air and
water poﬂution standards, and so on, have caused a big burden on our
industry. Also, since we are in a high-energy intensive industry, our
fuel for steam generation, for our boilers, is an important part of our
process. We have to have the steam to convert this material, to de-
hydrate it for our products. '

Our transportation costs of raw and finished material has gone up.
The cost for diesel fuel or fuel oil has gone from 18 cents to 41 cents.

QOur alternatives on our boiler fuel to go to, say, coal, which is cheap-
er, but the changeover from gas and oil to coal is to talk about an ex-
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-change of five tinmes normal equipment. In our business, our standard

oil and gas type boilers cost in the neighborhood of $30,000 to $35,000.
To go to coal-fired boilers, we are talking about spending in the neigh-
borhood of $200,000 just in one little plant, which is almost one-third
the cost of the total plant. - -~ L . -
Small businessmen in general are suffering all over in my industry,
and in all industries. We do not have the expertise or the money to de-
velop new methods. The only thing we have to do is rely on our trade as-
sociations and equipment manufacturers. Qur trade ‘associations have
come up with manuals on energy conservation. They have come up with
manuals like these. - b :
But these manuals, to follow each suggestion we are talking about
spending thousands of dollars in our industry alone.: :: R
Our figures on fuel for the boilers and trucks and electricity an
water usage and building with better insulation, all of these differen
types of fuel we have to conserve on are in these manuals. - .o
We are not conserving on the money ; weé are trying to conserve on the
usage or consumption. The main thing is to cut our consumption down;
because eventually we realize the only way we can overcome this is to
try to achieve consumption improvements. , ~
Now, small businesses need capital to operate. Small businesses al-
ready have a heavy financial burden, as I say, from the EPA and also
from our normal, everyday business activities. Can small business
stand the strain of changing over to these other fuels? We need a pro-
gram in order to:do so, and in order to do so successfully. We need co-
operation from all parts of the Government. . o
The technology for new equipment and methods, well, this is some-
thing e need to have stress on, and have research for other types of
fuel, like solar and nuclear and synthetic gas and oil shale oil.- With
research-and technology, Senator, I believe we can overcome. these,
but it takes capital tq‘do)all this. . . A
- We, the smhall businessmeii, need relief now so that we can improve
our operations and conserve energy with the piesent technology. '
1 also believe we can cut down our expenditures in our operations
from anywhere from 10 to 15 percent just in better equipment and in
better type insulation. T am talking about consumption rates. I feel
like thisis a very important part of small business; that is, to do.every-
thing possible to stay in business. T o
. T wish small business had the technology that big business does and
the staff of scientists on hand to do research in different types of fuel.
But, as'I'say, we cannot afford these types of expertize. We have to do
it all on our own. We have to experiment on our own., . . - .
So'that I feel that some day the technology will finally prevail and
take over so we can really do something about this. . : Lo
I thank you very much for your time. . ST o
Chairman Kexweov. Do you'think your situgtion' is replicated

throughout Texas? = '+ .

Mr. Buum. Yes, - : A

Chairman KexNNepY. In small business? '
. Mr. Buum. Very much so. I have been in contaét with other plants
in Texas. In one plant their fuel bill was running around something

like $3,500 or $4,000 & month. That bill, in 3 months’ time, went to
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$17,000 a month. I don’t know what the percentage was, but it is about
four times. It went just that quickly.

Chairman Kennepy. You would be interested in a program to
help provide some front-end capital for energy conservation and some
expertise at the State level to try and help and assist you and X suppose
other small businesses to deal eﬁ%ctively with this problem ¢

Mr. BuoM. Yes; I imagine we all have the same problem in our
building designs as Mr. Eberhard was talking about a moment ago.
They were never improved with the type of insulation they could
have been. They could be, but this all takes expenditure; this all
takes capital to put these improvements in.

Chairman Kennepy. The interesting point in terms of the hear-
ing is that you really have very much the same interest, as a small
businessman in Texas, as a homeowner who depends on social security
in my own State of Massachusetts. You have a very, very similar
kind of concern. You are both interested in conservation, but you
both need some additional kind of front-end assistance in order to be
able to deal effectively with it. I think that this is the underlying
need all over the country; that there are small businessmen and
homeowners who are very interested in conservation, but, as Mrs.
Leyland’s testimony points out, how can you expect the great ma-
jority of Americans who are hard pressed in terms of meeting their
financial responsibilities, how can you expect them to be able to
have the capital to move into the area of conservation? Mrs. Leyland
has indicated that were such a program available, that she
would be the first to take advantage of it. This could have real
meaningful savings to her over a period of time, and would increase,
I expect, the value of her home as well, and be an important national
priority and objective; namely, that of conservation of energy, which
is extremely important from a national point of view. The real
challenge is how do we fashion some kind of a program that can
offer the hand of cooperation and help and assistance to the small
homeowner and to the small businessman in different parts of the
country, who are very much interested and concerned about the
same issue; namely, a desire to save energy, which is a national
interest, and to reduce fuel bills, which can have an important impact
on savings for a particular family.

This testimony today indicates a willingness to do something about
it, but there just isn’t the mechanism or system to try and help and
assist in this area. That is what I am hopeful that we can deal with
in the development of some legislation, which I will be very shortly
introducing. I think that is what we are very hopeful of being able
toachieve. .

Mrs. Leyland, in all of the expenditures which you have, has the
fuel been the one that has increased the most ?

Mrs. Levranp. That has been the one. You see, the gas has gone
from what it was at $5 and it has gone up to $8.22. I just have Edison’s
bill here. Edison’s was $20 and that has gone to $34; but the oil bill
has gone from $200 to $550. It has gone from about $200 to $550 in
1975. That has taken the greatest jump.

Chairman KexNepy. You can lower your thermostat just so far,
but you can’t lower it any more.
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Mrs. LEyranp. When you sit and you are really not comfortable, you
just have to stand it, because what else can you do? You’ve either got
to make it warm and the next day you won’t have any oil and freeze, or
you go along with it at 65° at night and 68° during the day. If you
are working around, sometimes you can set it back to 65° during the
day, if you have a sweater on and you have a pair of pants on. You
can then set it back to around 65, if you are moving all the time. But
the minute you relax a bit, you can’t sit at 65°, because that is any-
thing but comfortable.

Chairman KeENNEDY. I suppose faced with these kinds of choices, I
imagine particularly for older people, that this is an extremely diffi-
cult choice? I mean, for people who have rheumatism or arthritis.

Mrs. Leyranp. Yes; it is. You see you don’t have the proper circu-
lation at my age. When the room isn’t warm, it is quite uncomfortable,
Pain forms in the joints.

Chairman KenNepy. How do you make these kinds of choices? In
other words, you are really having to make the choice between the sort
of food you eat and the temparture of your house. Are you faced with
that kind of a circumstance these days?

Mrs. Levranp. That is right. You’ve only got so much money. You
can’t stretch it. There is nothing you can do. You just have to survive
the best way you can with what you’ve got. You’ve just got to do it.
I never thought I would ever see this day, but I see it now, and I've got
to face up to it somehow, someway. If it goes up any more, I don’t
know how. I just don’t know.

Chairman Kenxeoy. OK. Well, I want to thank you very much,
Mrs. Leyland, and you, Mr. Blum.

The subcommittee stands in recess.

[Whereupon, at 12 noon, the subcommittee recessed, to reconvene at
10 a.m., Tuesday, February 3,1976.7]
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TUESDAY, FEBRUARY 3, 1976

Coneress OF THE UNITED STATES, -
. SuBCOMMITTEE ON, LNERGY - "
oF THE Joint Economic COMMITIEE,
o © Washington,D.C.

The subcommittee met, pursuant to recess at 10 a.m., in room 1202,
Dirksen Senate Office' Building, Hon. Edward M. Kennedy (chair-
man of the subcommittee) presiding. : '

- Present: Senators Kennedy, Javits, Percy, and Fannin.

Also present: John G. Stewart, subcommittee professional staff
member, and: George D. Krumbhaar, Jr., minority professional staff
member. , K L

OreNiNG STATEMENT OF CHAIRMAN KENNEDY

Chairman Kexnepy. We will come to order. The Honorable Frank
Zarb, Administrator, Federal Energy Administration, is our first
witness, and he is in a meeting in the House of Representatives on an
important issue, so we look forward to seeing him, and it is my under-
standing that he is on his way. : ,

And I want to make a statement, and-Senator Fannin, if you would
like to make any remarks, and then we will start with the panel. It is
my understanding now that Mr. Zarb. has arrived, and we will ask
the people to stand aside so we can hear from him. = . i . _

This is the second of 3 days of hearings before the Subcommittee on
Energy dealing with the subject of energy conservation. The final day
of the hearings is scheduled for Tuesday, February 24, 1976, at
9:30 a.m. :

These hearings are being held to explore the proposition that the
United States is failing to take advantage of the significant- economic
and energy savings that would be achieved through a serious national
program of energy conservation. o
" This proposition received significant support over the weekend
through the release of an FEA-supported study on energy conservation
conducted by Worldwatch Institute. In essence the study suggested
that Americans could cut their energy use, in half without lowering
their standards of living and that the energy savings would be signif-
icant for the United States to meet all its new energy needs for the
remainder of this century. ' : :

This is not the place to examine the details of this study but T ask
unanimous consent of the introduction of the Worldwatch Institute’s
study on energy conservation be printed as an appendix to this hear-
ing record. : '
(35)
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The energy problem is something akin to three-dimensional jigsaw
puzzle : Many different pieces must be identified and matched; many,
different actions, some large, some small, must be taken; many levels
of government, as well as the private sector must play a role.

This means that energy conservation, by itself, s not an answer to
all of our energy problems. But it also means that it would be equally
wrong just to concentrate our time, effort, and money in attempting
to expand production on energy from natural resources. It is my
view that this balance between conservation and production has not
been achieved in our efforts to date. We have tended to ignore, to our
detriment, the significant contribution that greater energy efficiency
can make in solving our energy problems, both in short and long run.

Of course, we have some important beginnings in the recently

passed Energy Policy and Conservation Act of 1975; now it is our
job to see how we can build on that new foundation.
. We are privileged to have before us this morning some of the coun-
try’s best informed persons to perform the role that energy conserva-
tion should play in our national image program. The opening witness
is Frank G. Zarb, the Administrator of the Federal Energy Admin-
istration. Mr. Zarb is accompanied by the FEA’s Deputy Administra-
tor, John Hill, and by the Assistant Administrator for Conservation
and Environment, Roger Sant.

Following the testimony of FEA, we have a panel of witnesses that
include Robert C. Lind, professor of business and administration at
Cornell University; Richard L. Aspenson, manager of mechanical
utilities and energy conservation of Minnesota Mining & Manufac-
turing Co.; Robert W. Hubner, senior vice president of the Interna-
tional Business Machines Corp., and Lola Redford, president of
Consumer Action Now.

We look forward to 2 most interesting and productive morning from
their testimony. o _

Mr. Zarb, we are just opening, and subsequent to that, how did you
happen to hop over from the House ? ' T

Are you ready to make introduction ¢

STATEMENT OF HON. FRANK G. ZARB, ADMINISTRATOR, FEDERAL
ENERGY ADMINISTRATION, ACCOMPANIED BY JOHN A, HILL,
DEPUTY ADMINISTRATOR; AND ROGER W. SANT, ASSISTANT AD-
MINISTRATOR FOR CONSERVATION AND ENVIRONMENT

Mr. Zars. Mr. Chairman, I would like to say that I am sorry to be
late by some 10 minutes. I left as soon as possible in order to come here
to read my testimony.

Chairman Kenn~epoy. Let me ask you at the outset, before having had
a chance to examine the testimony, I would like to ask you to go through
it. I think that would be very helpful to the subcommittee. :

Mr. Zars. Mr. Chairman, as I go through the testimony, please feel
free to stop me from time to time to ask questions.

The enactment of the Energy Policy and Conservation Act last
December represented a small step toward the establishment of an
effective national energy policy.

The compromise oil pricing provisions, while far from perfect, at
least signaled an end to the long and often frustrating debate that we
witnessed during the past year.
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The act also incorporates other provisions that can contribute to the
eventual realization of energy independence, including the establish-
ment of a strategic oil reserve, conversion of oil and gas fired plants to
coal, and emergency standby authorities. It also provides for manda-
tory automobile fuel economy standards, mandatory energy efficiency
reporting. by the 10 most energy-consumptive industries, energy label-
ing and efficiency targets for major home appliances and a technical
and financial assistance program to aid thé States in developing and
‘implementing energy conservation at the State level. Co

Although the passage of this law does indicate that we have made
progress, we should not be lulled into believing that it alone can solve
the Nation’s enérgy problems. There remain several pieces of pending
legislation which must be enacted to effectively complete the energy
program, building upon groundwork laid by the Energy Policy and
Conservation Act. These hearings on energy conservation are a wel-
come indication that Congress also sees the need for further action.

During the last few years'there has been much discussion of the need
for energy conservation. ‘ » _ o

However, despite the fact that conservation has been the subject of
considerable public debate, several widely held misconceptions some-
how still remain. These have not only delayed the enactment of im-
portant legislation but have also engendered confusion among the gen-
eral public. I would like, therefore, to begin my testimony by identiy-
ing, and hopefully dispelling some of these myths. ' .

First, and perhaps most widespread, is the myth that intelligent
conservation of energy will hinder economic growth, increase unem-
ployment or lower our standard of living. There is no question that
the dramatic increases in the price of imported oil instituted by
the OPEC nations during the past few years pose a threat to our
economy. Because of this threat, it is absolutely necessary that in-
dividuals and businesses take steps to use energy more efficiently.
Contrary to the myth, conservation is vital to our efforts to sustain
our high standard of living and rekindle economic growth. More-
over, several recent analyses have shown that reducing the inefficient
use of energy would not result in an employment penalty and may,
in fact, create more jobs. ' '

A second is the myth that energy consérvation is only an environ-
mental concern and that conserving energy is not an economic proposi-
tion. While energy conservation would result in a cleaner enviroment,
the key motivation behind virtually all efforts to conserve energy is and
should be economics. Saving energy.is synonymous with saving dollars
and can, in fact, be considered as one of the most inexpensive energy
supplies this Nation has.

Chairman Ken~epy. And I think that is really the nub of the whole
ijssue for conservation. It’s really the cheapest energy that we have.
Your testimony seems to be pointing at the significant savings that can
be made in the area of conservation. And we in Congress ought to be
addressing these conservation opportunities in an important way, and
I just want to emphasize this for the record. v : :

Mr. Zare. Mr. Chairman, in addition to that, until we take advan-
tage and continue to take advantage of new sources of energy, and until
we enact a bill that will permit us to burn coal in an environmentally

‘acceptable way and make it economical to use, energy conservation

alone will not solve the problem. Higher energy prices will encourage
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greater energy conservation. Since the dramatic rise in oil prices at the
end of 1973, petroleum demand has declined markedly. Of the de:
crease, over a third, or about 1 million barrels per day, is attributable
to increased awareness and response to higher prices. Thus, as energy
prices climb higher, saving energy becomes more attractive for both
businesses and individuals. That energy prices do not have an impact
on demand is the third myth. We have found time and time again
that it is not correct. By comparing actual energy demand in 1976 to
the levels we anticipated in 1973, we have determined that there has
been a savings of approximately 8 million barrels per day of oil equiva-
lent. Although much of this reduction can be attributed to the effects
of the economic recession and warmer weather, we estimate that at
least one-third was the result of higher energy prices alone. With
higher prices, saving energy becomes more attractive for both business
and individuals.

A fourth myth is that conservation is only a stopgap measure and
can’t really make a significant contribution to the resolution of our
longer term needs. We estimate that anticipated increases in energy
prices along with Government initiatives will result in the adoption of
conservation measures that will reduce energy demand, including oil,
gas, coal, nuclear power, and other energy sources, by about 14 percent
from levels anticipated before the embargo—or the equivalent of more
than 7 million barrels per day of oil—by 1985. This reduction is just
slightly less than our current rate of production of domestic crude oil.
Although a large part of these savings are likely to occur in response to
higher energy prices alone, the full amount would not be achieved with-
out Government involvement to accelerate the adoption of conserva-
tion measures. A good example of a desirabble conservation measure
that would result in long-term savings, if adopted, is the updating of
standards for new residential and commercial buildings. ,

I should like also to try to dispel several myths, some of which I’ve
already cited, which are often engendered by many. I think on the
whole this is necessary to obtain a balanced understanding of the con-
servation issue.

One is the myth that energy conservation alone, or in combination
with the development of solar and other inexhaustible energy resources
can solve our energy problems. Even when we achieve our estimate of
reduced energy demand, which I cited earlier, we would still require
the energy equivalent of approximately 44 million barrels per day of
oil to meet the needs of our economy in 1985. :

This is 24 percent more than what we use today. Even the most
optimistic projection of the contribution to our national energy needs
that could be made by solar and other inexhaustible energy resources
is far below this figure. Obviously, unless we reverse the trend of
rapidly declining domestic oil and gas production, we will be forced
to rely even more heavily on imported energy. '

A second myth is that the Federal Government, by enacting a law
or i1ssuing regulations, can swiftly and painlessly insure that energy
1s conserved. Asthis past year has clearly indicated, there are no such
simple solutions. In fact, encouraging greater energy conservation is,
In many respects, a more complex and difficult task than encouraging
increased domestic energy production. While only several thousand
companies produce and/or distribute our domestic energy supplies,
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literally millions of businesses, institutions and individuals consume
-energy. While increased energy prices have stimulated conservation

actions, in a few circumstances the President and the Congress have
taken a mandatory approach. It will be no simple task to manage these
complex programs; great care must be exercised to avoid the large
bureaucracies and economic distortions that often are the result of
Government regulations. . ; oo e
Finally, there is the myth that energy conservation is free or nearly
free. While it is true that significant energy savings can be realized
for little or no cost, it is also true that many measures that could
result in large energy savings require significant investment. The
installation of storm windows, heat pumps, heat recovery systems, and
power recovery turbines have a cost, just like measures to increase
energy supplies. The choice between whether or not to adopt any spéx
cific conservation measure must be made by the individual or firm
concerned on the basis of hardnosed economic analysis. Currently,
our best estimate is that over $200 billion will be required for energy
conserving investments over the next 10 years if we are to achieve
the savings I have cited earlier. ‘ - o
Chairman Ken~epy. I will just have to interrupt you for a moment.
The points that you are making are very significant, and the figures
in the area on ;which we have heen talking are in the hundreds of bil-
lions of dollars. For the $200 billion to beused over the next 10 years,
could you clarify for us how that may be broken down? I believe that
would be of interest to the public and industries as well as others. ';
Mr. Saxt. Mr. Chairman, the estimate was calculated on the basis
of the amount of savings achieved through investments:in the long run;
and one way it can be estimated is to take a continuing 10 quads of
aggregate energy savings of $2 per million Btu’s, which is an estimate,
?ll)l.ll(ll', at a 10-percent rate of discount it yields.a-rough figure of $200
illion. N
- These figures really need to be refined. As x've“'go along, we will get
better figures. : Co B
Chairman XKenxepy. Well, T would like for you to try to show me
what should be done on the residential part. You have. previously out-
lined four sectoral areas which use energy, including transportation.
And I am especially interested in homes, since there is a problem in
many different parts of the country, not only in the rural areas, and
throughout the colder States, but also in the Southern mountain
regions. . . :
So, that’s a ballpark figure that you are thinking about &
Senator FaxnIN. And 1t means the total capital? ,
Mr. SanT. Yes, sir. I don’t have the detailed fioures with me. .
Mr. Zare. And would you want me to review our presentation
whereby we attempted a year ago to indicate where the problemn was?
Chairman Kenxepy. Well, what we are talking about is millions,
a few million dollars, compared to many billions of dollars in terms
of what could be done in our residential areas. This is one of the
important things that we are talking about. ' T
Mr. Zare. There are many knowledgeable individuals who are in-
terested in this and who recognize it totally’a $1 billion issue, while the
individual has available maybe just a few one hundred dollars which is

-used for repairs in a relatively short period of time. All of these fi-
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nancial issues have to be worked out. Indeed, one of them would
already be resolved if a year ago, when the Members of the House
picked up on the issue of an insulation tax credit, the Senate had acted
on it.

I was talking to Chairman Long within the last few weeks, and he
asked me to try again on that kind of legislation. I have also talked
about building standards for the residential sector and that was in the
President’s Omnibus Energy Act, and I must say, Mr. Chairman, if
you are going to call a spade a spade there was also a program proposed
to help poor people with Government grants for weatherization. So
that could clear the way for the Federal Government to give some aid
to ordinary homeowners. Again, a tax credit on up to $1,000 of insula-
tion has been proposed and there has not been any decision by the
Congress. :

Chairman KennNepy. Well, Mr. Zarb, if we are going to call it a pro-
gram to provide, say, $55 million for the people—

Senator FannNin. Per year?

Chairman Ken~epy. Per year. That could be used just in Roxbury,
Mass. But we really don’t want to go into this at this hearing; yet I
wish that program was acted on and that we had made it large enough
to do a decent job for poor homes. But, that would probably have meant
a veto. I know we are going to try to find funds and a way to deal with
a tentative program for the $55 million.

That is what the President proposed in his state of the Union ad-
dress, but I am going to make sure that someone points out the limita-
tions of that program, and where, in many instances, another answer
is needed. Obviously, we have to try to continue in this for there are
different types of residents; some who are fortunate enough to live in
homes, but who still need to be able to obtain loans on a guaranteed
basis. Such a Federal program is in our approach and you may have
given some thought to it.

Mr. Zare. We have, Mr. Chairman, and certainly that’s one potential
vehicle. I guess our main thinking thus far has been that there are
essentially two categories of families, and then, of course there are
some in between. There are those who can see the economic benefits to
themselves of reducing energy use but need some incentive to go ahead
and make that investment beyond simply the economic incentive of
saving energy downstream. We would propose a tax credit to provide
that incentive, but perhaps a loan guarantee might be considered for
those instances where a homeowner could not get a loan and needs a
guarantee to get one. However, we don’t find that to be too prevalent
amgng those families that could take advantage of an investment tax
credit.

On the other hand, there are some families which, even if you give
them a 20-percent tax credit, can’t afford the first $80. It is for these
families that we have proposed the weatherization program. And, Mr.
Chairman, I simply must point out that if we had gotten started with
that $55 million program—which is quite a bit of burden to put on the
system for starters—I would be most happy to talk about the rest of

e price. Just so long as we can get going with something. We should
have gotten going be%ore the winter and perhaps done some good.
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Senator Faxyin. Mr. Chairman, I would like to commend the FEA
for some of the programs they have been looking into, and advocating.
The one that recommends getting electric pilots for water, for gas
water heaters and for gas furnaces and even cookstoves. One of the
programs talked about is the strategic placement of rooms-and windows
from the standpoint of taking advantage of sun, even in medium lati-
tudes—as high as Massachusetts or in warmer Arizona—there can be
great advantage in what is done in new construction, such as double-
pane glass and things of that nature. I think it lends itself more to
conservation than many people realize. We all think of conservation
in putting in more insulation and changing wall structure and things
like that. I think it goes beyond that and I am very pleased that FEA
is looking into that. )

Chairman Kex~epy. I want to thank Senator Fannin for his pres-
ence here this morning and his comments. v

Senator Fanniw. I have a matter on the floor I must attend to—

Senator KexnNepy. Fine, thanks very much.

Mr. Zagrs. Mr. Chairman, if you prefer I could submit the entire
testimony for the record. : o :

Senator Kexnepy. If we could just move through, we are about
halfway—we are making good progress. »

Mzr. Zars. All right, sir. -

If conservation 1s so attractive from an economic standpoint, why
hasn’t more been done? We know, for example, that at least 18 million
homes are inadequately insulated—and it’s probably more like 30
million—yet the insulation industry is operating with sufficient excess
capacity to supply insulation for an additional 2 million homes per
year. We also know that, on a per dollar of product’ basis, manu-
facturing paper in West Germany requires only 37 percent of the
energy useg in U.S. papermills and that the German chemicals indus-
try uses only 57 percent of the energy required, per dollar of product,
in the United States. The list is almost endless. - - - .

We don’t have the final answer, but we.do know some of the reasons
why more is not being accomplished. . : :

-First and foremost, the price of energy in the United States has
been artificially low because of regulated natural gas and oil, and
because the external costs of our dependence on foreign oil supplies
have not been reflected in the prices paid by consumers.

As a result, the economic incentives for conservation have been lack-
ing. Furthermore, basing the rates-charged for electric utility service
on total kilowatt-hour usage rather than on the consumer’s contribu-
tion to peak demand, encourages the inefficient use of our electric gen-
erating capacity. . ’

Also, some conservation actions take time. We simply can’t afford
to renovate the entire capital plant of our economy instantaneously.
Our existing buildings and industry were constructed in a time of
plentiful and inexpensive energy supplies, and it will take decades to
fully implement the changes that are now warranted by higher energy
prices. Similarly, each of us was brought up believing that low-cost
energy could be taken for granted. It is difficult to change such in-
grained perceptions. Sticking to these old patterns may be more com-
fortable }fmt it will also be expensive. :
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A lack of reliable information on the costs and benefits of specific
conservation measures has also prevented consumers from being as
responsive as they might be. This is true for both the homeowner who
doesn’t know how much he’ll save if he installs insulation and the
businessman who isn’t aware of the steps he can take to improve the
energy efficiency of his plant. .

Chairman Kexnepy. What do you think can really be done in that
area? '

Mr. Zagrp. In the industrial sector, Mr. Chairman, we are seeing a
lot done already. There are associations representing various cate-
gories of industries that are meeting and working with us to develop
techniques for improving the energy efficiency of their industries.
‘We have had a number of successes in that praticular area, and it is my
view that if we continue to work on that basis with those industries—
working with them so that their members can understand what steps
they can take—we can get the word out. For example, even laundry
and drycleaning stores can save energy, and we hope to be working
with their associations in the near future. ‘

Insofar as the homeowner is concerned, we are working, as you
know, on a project conserve program which would have the Federal
Government assist in disseminating information enabling homeowners
to make wise choices with respect to conservation measures they may
take right within their homes.

To some extent the private sector is helping in this area as well.
Insulation manufacturers, storm window manufacturers, and other
responsible groups of people are making information available to
consumers so they can better understand what needs to be done.

Chairman Ke~n~NEpY. Massachusetts is one of the pilot States for
which we are very grateful. , ,

* What about our brothers and sisters up in Vermont and New
Hampshire and Maine? How are we going to make sure that they are
going to get assistance? How are we going to make sure they are
going to get this kind of information ? -

Is it going to be a nationwide program?

« Mr. Zars. T would think, Mr, Chairman, if the program is success-
ful in Massachusetts, we ought to expand that program to be effective
in other States. Our experience in Massachusetts should help us learn
more about which techniques are useful. ’

. As you know, we are working with State Governors. The energy
bill provides a program to work one on one with each State Governor
in developing a conservation program for that particular State. This
is important because conditions are different in New England than
they are in the Southwest. So we are on our way.

But, based on the experiences we have had to date, and what we
expect to learn from the pilot programs, we will have to go further
and see that the program is expanded.

Chairman Kenxepy. How many States do you have thatin?

Mr. SanT. Two, New Mexico and Massachusetts.

Mr. Zagrs. Two pilot States, Mr. Chairman.

In addition to insufficient information, there are a number of other
factors which often discourage the adoption of energy conservation
measures. - '
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* The undue emphasis placed upon reducing the initial cost.of energy:
using products is one of these barriers to conservation. The energy
efficiency of new appliances, automobiles, and buildings can be im-
proved substantially. But such improvements often result in higher
initial costs. Even though these costs would be recouped, with in-
terest, in lower fuel bills within a few years, consumers continue to
purchase the less efficient and lower priced alternatives. One reason
for this emphasis is that banks and other lending institutions often
do not take into account enegry-operating costs in determining the
¢onditions under which homeowners and businessmen can obtain a.
loan. - : o :

Chairman Kexnepy. Is there anything that can be done on that?
I think that is an excellent point.

Mr. Zars. I think we should be working with banks, as we fully
intend to, so they better understand the economics of those trans-
actions. .

" Another factor is-that consumers rarely are given information on
energy efficiency or operating costs before they purchase a product.
The Energy Policy and Conservation Act will move us in the right

direction in that category by requiring that appliances be labeled for

energy efficiency, as well as automobiles. :
" Uncertainty about future energy prices also discourages the adop-
tion of conservation measures—particularly those which require large
capital investments. -

But where an industry has been éonvinced that higher energy prices
are here to stay, programs have often been established to increase the
effiicency of energy use. The Monsanto Corp. is a good example of
what industry can-do when it becomes committed to conservation. I
recently presented FEA’s Energy Conservation Award to Monsanto
for an employee conservation program they established in early 1975.

- Monsanto provided on incentive for their employees to conserve
energy both on-and-off the job by offering a $500 check to those em-
ployees who submitted the best shggestions for improving energy
efficiency. As a result of this program, Monsanto was able to identify
numerous opportunities for saving energy in its plants as well as in the
homes of its employees. o o

A final factor slowing conservation efforts, however, is that indi-
vidual benefits realized through the adoption of certain conservation
measures, such as improved furnace maintenance, may just be too small
in many cases to arouse much enthusiasm by the consumer. On a na-
tional scale, however, the significance of all of these small individual
savings is iminense. : o : ’

- In that particular sector, Mr. Chairman, we have met from time to
time with 2 number of the oil fuel maintenance organizations which I
think will be very helpful in improving efliciency in this area.

In face of these various barriers to conservation, the Federal Goy-
ernment needs to take action to encourage energy conservation.

- During the past year, there weré many who advocated that the Fed-
eral Government should force individuals and_businesses to reduce
consumption by instituting import quotas, allocating supplies or even
by rationing. Fortunately, these arbitrary curtailment measures were
eventually rejected. With the enactment of the Energy Policy arid Con-




44

servation Act, more constructive alternatives for Federal action have
been put into place.

These include oil price deregulation, auto fuel economy standards,
appliance labeling, and federaﬁgy sponsored information or goal-orien-
ted programs to encourage and assist energy users to conserve.

Congress, however, has been slow to enact other vital pieces of ener
conservation legislation. Four of the conservation measures initially
proposed by the President 1 year ago are still pending. They are the
deregulation of new natural gas supplies, the Building Energy Con-
servation Standards Act, the Weatherization Assistance Act, and the
insulation tax credit for homeowners. Each of these measures had
cleared the House or Senate

Another major energy initiative awaiting congressional action is
the Energy Independence Authority proposed by the President last
QOctober. This proposal, if enacted, would authorize Federal support,
in the form of loan guarantees, not only for major energy supply ven-
tures, but also for conservation projects unable to obtain private
financing.

Chairman Ken~epy. What would be your rough estimate again as
to the amount that would be used for conservation in that program ¢

Do you have any idea, either a percentage or whole numbers? ‘

- Mr. Zags. It was a substanial number, Mr. Chairman. I will provide
it for the record, but I don’t have it with me today.

Quick action on these measures would go a long way toward
the establishment of a comprehensive national program for energy
conservation. :

Although the enactment of these proposals would give a major boost
to our conservation efforts, they would still not insure that the full po-
tential for conservation is realized. There are a number of areas that
cannot easily be affected by Federal legislation. For example, the wide
range of energy consuming processes and equipment in the industrial
sector would make it impossible to design and implement effective,
energy efficiency standards. However, because industry is responsive
to measures which lower costs and improve productivity, a Federal
program to promote the adoption of cost-effective conservation tech-
niques could result in major energy savings. The Federal Energy
Administration, together with the Department of Commerce, has
established such a program and we will be expanding these efforts
under the provisions of the Energy Policy and Conservation Act.

. I would point out also, Mr. Chairman, that industry has been aw-
fully cooperative and willing to participate in these programs. They
have taken substanial leadership in this effort, and their associations
have worked very, very hard, particularly to put out information.
We have been very pleased with the response we have gotten in that
sector.

You have requested that I include in my testimony an assessment of
what priority the administration, and particularly FEA, has given to
energy conservation efforts. I think the fact that our conservation ap-
propriations request for fiscal year 1976 increased more than sixfold.
over the fiscal year 1975 level is a good indication that conservation has
been given high priority.

. Chairman Ken~epy. Of course, that is still a pretty small figure, is.
is not? What do you go up to, about $85 or $86 million now ? You had
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a figure last, year about $10 to maybe $15 million, so even though per-
centagewise 1t is a pretty big percentage, when you look at it in terms
of the total energy : .

Mr. Zagrs. Mr. Chairman, I would just point-out the Appropriations
Committee cut us by about 50 percent in that sector. '

Chairman Ken~epy. Well, you mean from—-—

Mr. Zage. From about $87 million to, as I recall, $46 million.

Chairman Ken~epy. Last year? '

Mr. Zars. Yes,sir.

Chairman Kennepy. Out of a total budget of how much on energy ?

Mr. Zare. Our total budget request for FEA during fiscal year 1976
was $205 million; this includes the proposed $87 million budget for
the conservation programs, which was cut almost in half. As a result,
our current total budget for fiscal year 1976 is only about $143 million.

Chairman Kennepy. Well, even under the proposal, if you have $85
million in requests for conservation activities out of a total request on
energy, by the administration last year, which was——

Mr. Zare. $2 billion in total; but that is deceiving because we also
had other conservation programs of some considerable size. I don’t
have the amounts in front of me. I am told that about $75 million is in
the ERDA budget as well and, of course, NASA and HUD, as well as
other agencies, have some of their budgets in energy conservation. We
have given you a warmup number, Mr. Chairman. But—— .
© Chairman Ken~epy. Well, this year, as I understand, it is an $11
million request in the President’s budget. Am I correct in that?.

Mr. Zars. It is $11 million. This was before the energy bill was
passed and signed by the President, Mr. Chairman. As I testified be-
fore, that budget was established when we did not-know where we were
going; what kind of energy bill we were going to have; and, indeed,
whether we were going to continue to have an FEA. So, we will be re-
questing a supplemental to insure that we meet our responsibilities un-

er the Eenergy Policy and Conservation Act. s

* Chairman KeNNEDY. I mean earlier we were talking about approxi-
mately $200 billion of investments for energy conservation and we
have gotten the request now, I guess, of about $11 million for FEA
next year. You expect it to go up to what by the end of the year with
the supplemental now ? As T understand it is up to about $48 million.

Mr. ZarB. We are still in discussions with OMB on that issue, Mr.
Chairman. I don’t.have a final number. But the $200 billion number
that we put forward earlier represents needed capital investment by
the private sector. Surely Government isn’t going to have to spend $200«
billion to get that job done. :

What we should be spending is sufficient amounts to do whatever we
can properly accomplish. _

Chairman Ken~epy. Well, as I understand it, under the 1976 budget.
there is $1,749 million in terms of energy supply activities, and ap-

roximately $88 million on conservation. Those are figures that were

erived from the 1976 budget and even though that represents a siz-
able increase over last year, it is still, when you are putting it in some-
kind of proportion or relationship, virtually diminimis in terms of.its.
relationship to expenditures for energy supply. : -

Mr. Zare. Mr. Chairman, to put this in perspective and to identify
the areas where we need action, I would like to make two points. ~

83-198—77T——4. - ¢ . S
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First, your figure does not include the $55 million for weatherization
which clearly is a conservation measure, so you could add $55 million
to that number as soon as the Congress acted.

Secondly, I would again point out that last year we were cut in half
by the Congress in our attempts to increase our conservation funding.

Chairman Kex~epy. Well, I don’t know what justification you were
able to give in terms of those particular measures, but it is still an
extremely small amount, the ERDA proposal for 1976—and 1 am
reading from the budget—was, 1976 total is $1.4 billion, and in the
conservation is $56 million, and in fiscal year 1977 it is going to go up
to $91 million, which is going to represent a 63-percent increase, but
1t is starting at a pretty small base.

The point is that when you are talking in the ERDA budget for
1977 of approximately $2 billion, you are talking here about the request
for conservation of $91 million. And it does seem to me that if you
want to talk about weatherization or the $55 million for that, you are
still talking about very, very modest figures. I would agree with you
that it ought to be dramatically more, whether through direct ex-
penditures, loan guarantees, interest rate subsidies, or whatever. I
think you have given a sense of urgency about it in your statement.
You have talked about the relationship with the States in terms of
the States assuming some important responsibilities in these areas.
We are very hopeful that we can try and develop some kind of legisla-
tive vehicle which can maximize these opportunities. These ideas
which you have commented on during your testimony can provide
some basis for some very important and meaningful action.

Mr. Zars. Mr. Chairman, I would like to go back to calling a spade
a spade for a moment. The ERDA conservation budget is up substan-
tially. We gave some numbers, but we will have to check those out.

Chairman Kex~epy. Well, I don’t know who can do better than the
Executive Office of the President, and page 52 of the budget where they
talk about it. I mean if there is another

Mr. Zagrs. There may be another category. In regard to the R. & D.
elements of conservation, I would just point out that the Energy In-
dependence Authority Act, which was proposed last October, did have
a conservation element. We are prepared to talk about the extent to
which conversation would be funded through that vehicle. We put no
limits on it. We are still prepared to do it and yet we haven’t had a set
of hearings. We are all committed to moving in this direction, but there
obviously will be disagreements as to the forms, vehicles, and the fund-
ing of such conservation efforts. For example, we have had a building
standards bill up here for a year, which would simply set a very
narrow range of standards on new building in this country, that we
consider very, very important. Such standards would have dramatic
effects on future enercy use. That bill has passed the House and is
waiting for action in the Senate. :

If we can get the ETA program enacted, it would establish con-
servation proerams that conld have real payoffs in the industrial
sector, as well as other areas, by providing loan guarantees.

Chairman Xex~Epy. Well. the importance I think at least from my
point of view is to capture the sense of urgency that you feel about
the questions of conservation in terms of providing an additional
source of less expensive fuel. Of course, there are also extremely
important environmental considerations and it seems to me that we all
‘have a responsibility to try and find out the best way to deal with it.
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Mr. Zage. Mr. Chairman, I would just like to compliment you, if
I could take a minute. This 1s the first time I have had an opportunity
in the year I have been in office to get into conservation in any meaning-
ful way at hearings. A -

Chalrman Kenwepy. Well, we appreciate it, and we want to work
with the FEA. We have got to, and we appreciate very much the
testimony of Mr. Sant at our earlier subcommittee hearings that
we had up in Massachusetts. We are going to try and work with the
Agency on a legislative approach which we intend to introduce—
Senator Hollings and myself—on Thursday, and which has developed
some interesting and strong support within a number of the members
of the Interior and Commerce Committees and also with Senator Pear-
son, who is the ranking Republican member of Commerce.

We are extremely hopeful in working with the States so that we can
use the expertise and information that’s been developed in that area,
primarily focused on the homeowner who has difficulty in taking ad-
vantage of a tax deduction for insulation. I have strong personal
reservations about using the tax system in creating additional kinds
of tax expenditures, even in this very worthwhile area, but we will
have to hammer that out from a legislative point of viéw.

But, we are very hopeful to be able to get your review of that partic-
ular proposal when it goes in and hopefully we can work with you in
trying to see if we can’t achieve a good bill, as well as move on the
other pieces of legislation that have been pointed out here today.

MI@‘ SanT. Mr. Chairman, could I just make a short.comment on
that ? : - :

Chairman Kex~NEDY. Yes. . : :

Mr. Sant. I think you have characterized it.well. We have identi-
fied a potential for reducing:energy-demand by about 16 percent by
1985 from currently projected levels and clearly all of us know the
potential is higher than that. I think.what we need now is some
searching thought by all of us to identify additional policies that we
might pursue. I think the ones that have passed or are about to pass
represent the most important policies that.have been proposed by both
partisan as well as nonpartisan persons who are committed to con-
servation. ST

I think clearly we are faced with & task of developing some new
initiatives, creative initiatives, and we are delighted to work with you
on the one that you have mentioned. ' -

Chairman Kenvepy. Well, thank you very much. And we will bé
working with you. : ‘ . = '

T would like to, if I could, on just another area, Mr. Zarb, just on 2
situation that was raised with me yesterday, I would like to hear any
comments you might have now, or if you want to_respond Jater. -

This was in my own State of Massachusetts. We had a few years
aco approximately 3,500 branded independents and perhaps 30 direct
major oil company operated: stations, and some 800 nonbranded in-
dependents and jobber-run stations. The hasic change we have seen is
that perhaps 600 or so of those .branded independents . have "disap-
peared. and the 80 direct, major oil cooperated stations now have
reached approximately 450. e A ) .

And what is more, virtually evervone is of the self-service nature.
‘And most of the change has taken'place recently. And there are now
some 150 more applications from the majors at the Statefiré marshall’s
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office and I am told they are for additional self-service stations, most
of which involve conversion from operations leased to dealers to
operations run directly by the majors.

From the public point of view, this means less service. It means
fewer places where you can get your car inspected and fewer places
where you have mechanics, and, ultimately, it means less competition
perhaps and higher prices. In the short run it may be slightly lower
prices, but in the long run it means the major oil companies are driv-
ing out the independent dealer, at least for some 30 years or so.

And once they do that, they will turn on the jobber, at least that is
my concern, and on the nonbranded independent, and I am just won-
dering if this matter had come to the attention of the FEA and whether
you have any reaction to it.

Mr. Zare. It has, Mr. Chairman.

I haven’t focused on the numbers in your particular State. We
keep an eye on the total share of the market helr:i by independents as
compared to the nonindependent sector.

As a matter of policy we have considered the independent sector to
be a vital element to the petroleum industry at all levels, from produc-
tion and refining on to marketing. So, we have been concerned.

The changes that have occurred seem to have occurred differently
in different parts of the country; different companies operating with
different kinds of marketing plans.

The gas-and-go variety that you just described seemed to have, in
some sectors, achieved consumer acceptance. Consumers are actually
asking for the 2 cents or so discount that comes from pumping your
own gas. As a result self-service stations have taken off in popularity
at the consumer level, even without providing the service elements.
I expect that when consumers demand additional services the industry
will respond by providing the necessary full-service stations.

We continue to worry about the independent sector of the whole
marketplace.

There are two good arguments, one on each side of this issue. One of
the benefits is that the consumer will be able to pump gas himself and
get a cheaper price. On the other hand, there are the problems related
to the overall independent arm at the retail marketing level. We have
certain authorities and responsibilities under the act which we intend
to carry out, but beyond that there is a much bigger question.

Chairman Kennvepy. Well, if I could, in my hand T have a series of
letters that are both from independent fuel dealers, these are just about
all December of this past year, December 16, 1975, a Gulf lease-dealer
since 1957 says:

It is now apparent the year 1975 will be the last year of my dealership if it
continues a monthly increase of 81 percent in my rent, and this is a forceful
eviction on the part of Gulf. :

This is just his reaction to it.

Here’s Gulf Oil Co. to a gentleman. Gulf will not renew its lease.

The reason Gulf is taking this action in not renewing your lease and other

agreements with dealers is it is economically unsound for Gulf to continue on
a lease basis at this service location.

Here is from Citgo to another gentleman.

You are hereby notified that Citgo Service Oil Co. elects not to renew any of
the aforementioned agreements.
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That’s December 30, 1975. o .
Here’s another December 80, 1975, from Citgo.

You are hereby notified that City Service Oil Co. will not.renew your lease.

The first one was in Lynn and the other was on the North Shore.

Another one, December 30, from City Service in Newton, Mass.,
same message, and here’s one from Gulf Oil Corp.

We represent Gulf Oil Corp. We have been instructed to take court action to
evict you from the premises now occupied in Sandwich, Mass.

Rice Oil Co. On December 30.

And when the gentlemen came in yesterday afternoon I-said,
well, I want some figures on this, I don’t want your general impressions,
and these letters or copies were just received overnight. ’

And then another point that they mention is that under the Clean
Air Act, phase 1, takes effect March 1, and all of the stations in
Massachusetts have to install evaporation recovery equipment on the
gasoline tanks. Those underground tanks are owned by the majors
and the majors are not-putting that equipment in. The dealers, even
if they would, could not afford it and could not tamper with the tanks.
As of March 1 they cannot receive any new supplies, and the majors
say “Sorry,” they don’t renew the lease or they will, you know, buy
them out. -

If we could I would like to sénd you a note later on in the day on
this point. -

Mr. Zars. All right, sir.

Chairman Kex~epy. And then what I would like to do, if you could,
is have your people look into it in the next few days. I am going to
be up in Massachusetts during the recess, and if it is convenient next
Tuesday morning, your region 1 director could meet with us. I will
see what his reactions to these particular points might be.

I would appreciate it.

Mr. Zare. Would you send me copies of these letters as well ?

Chairman Ken~epy. I will give you copies of these letters and give
you a brief note to summarize what these gentlemen said to me yester-
day. I will get that over to your office later in the afternoon or have
it delivered. .

Mr. Zars. We will look at each and every one of them. :

Chairman Ken~epy. I would like them, to the extent they can, to
look into them individnally. I am interested in learning what is hap-
pening in those areas, what your people are doing and what these
considerations are, to the extent they can. I don’t expect they are
going to be able to resolve all of these problems by next week, but I
wish, though, they would get into these particular issues and tell us
what their own oversight has revealed.

Mr. Zags. In fairness, Mr. Chairman, we have looked at a number
of these cases before. This has historically been a relatively high turn-
over sector of the business. While occasionally there are situations that
bear your attention, oftentimes they are routine business contract
situations which develop in any industry of that kind. -

But we will give you a summary of what we have found.

Chairman Kennepy. We welcome Senator Javits here to the hear-
ings, an active member of the full committee as well as our energy
subcommittee.
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Senator Javirs. Mr. Chairman, if I may, I came because I have felt
that this was the area in which we were weakest in the national energy
policy and I have often discussed it with Mr. Zarb. And he is, I know,
very sympathetic to that view and I simply came to lend my support
to your efforts and those of the Administrator, consistent with six
other committees this morning. Thank you, Mr. Chairman.

Chairman Kex~epy. Well, I want to thank Senator Javits for his
interest. I think you can see, Mr. Zarb, that there is some very great
interest in trying to both support the administration’s effort and also
to be able to create some initiatives in this area. We are very hopeful
that we can work together to try-and meet the particular challenge
which exists in the area of conservation.

And I dare say that we haven’t done the job properly in the Con-
gress or within the administration in giving energy conservation
the kind of priority it deserves, and which I think your testimony has
spoken to this morning. We would just like to welcome the oppor-
tunity to work with you and your people and see what can be done.

Mr. Zars. Mr. Chairman, in my prepared statement there are sev-
eral summary charts which list all of the programs either in place or
proposed and pending before the Congress and their value to this
country in barrels of o1l saved both by 1978 and by 1985.

Chairman KENNEDY. Are you going to include the gasoline mileage?

Mr. Zars. Yes,sir,itis a totalset.

I would be negligent if I didn’t comment on the natural gas regula-
tion provision that passed the Senate. '

In our calculations, that’s worth 2 million barrels of oil a day by
1985 in reduced imports and that’s the reason we are so strenuously
}Sloping the House will adopt a bill similar to the one passed by the

enate.

Chairman Kex~epy. Just a couple of other issues.

Are you troubled that most of the new investment now that has
taken place, even with these enormous increases in costs, have basically
beend(;verseas by the major oil companies? Has this been the recent
trend ¢

Mr. Zars. Yes.

Chairman Kex~epy. I should have mentioned this before. T am just
interested.

Mr. Zars. There has been some of that. I am troubled to the extent
that there are no opportunities for production in this country or
the Outer Continental Shelf or the Alaskan frontiers, as well as en-
hancing recovery domestically. I am hopeful now that we are finished
with the price debate that we can begin to provide the necessary means
that would insure that the maximum amount of investment occurs in
this country, which I think will be the case.

Natural gas is a good example of exactly what we are talking about.

Chairman Ken~epy. I want to welcome Senator Percy who was at
the opening of our hearings yesterday in the area of conservation.
We have had very good testimony from Mr. Zarb indicating the sup-
port of the administration in the areas of conservation, and pointing
up some areas where we hope they will get some congressional action.

We have asked him about some areas where we hope we can get
some support from the administration for some legislative action
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which we will ibe introducing and which will be con51de1ed by the
Congress at this session.

So, I don’t know, Senator, 1f you had anythlng We have crone
over most of the ground.

Senator Javrrs. I have a question.

Mr. Zarb, one of the things that worries me 'lbout our s1tuat10n is
the re]atlonshlp, the trade-off, as it were, between the conservation
attitude respecting the environment and the dev elopment of the: con-
servation. concept including the utilization of fuels like -coal, and
what I consider to be catastrophic dropoff in the onstream operations
for atomic power.

Now, has any study been made as to precisely . what those legal
actions and other activities are costing us as compared to what they
are gaining, even in terms of environmental security. I, for _example,
am not aware of what the trade-off is costing us and what it is getting
us, except for the assertion of many of my friends that we are being
very, very badly damaged and that that is probably ‘the biggest area
for improvement in terms of this situation.

Now, do:you have’ any VleWS or any studies that have been made on
that subject ? ‘

" Mr. Zars. We have, Senator, and we can provide you 1nformat10n by
sector. We have recently contracted with the University of Texas to
do an analysis for us. of the nuclear debate in California and what a
moratorium would cost in sociological and economic impacts.

The simple facts are these: If we really intend to become self-suf-
ficient by 1985 or around that point, we have to fully develop our coal
capability. ‘and that’ means mining, transporting, and burning it in
environmentally acceptable ways: We have to do the same in nuclear.
‘We have to be.able to get to the Outer Continental Shelf; we have to
be able to get to the frontiers of Alaska;and we have to have the ability
to build the pipelines necessary to- deliver that product in the Lower
48 States. B

To the extént that we fall short on oil, g'\s, coa] nuclear, and the
Outer Continental Shelf or Alaska, we are not. going to be. self-suf-
ficient. It simply gets down.to that. When we withdraw one fuel we
have to replace it with another, and ‘there are none to replace it with
during this périod of time: So I am as concerned -as you are because
every single area I just mentioned has a constituent group. opposed to
the development of that particular resource area.

Conservation is probably the least of the controversms, although it
has its share as well: But until we are able to develop ‘all of our re-
sources and ‘at the same time maximize everything we have talked
about today in the way of conservation—do all of those all oub—\ve
will not be self-sufficient by 1985. There is the tradeoff.

Senator Javrts. Well, the thing I wanted to do was sharpen it on the
figures so the public gets a comprehension of what the tradeoff really
means in terms of what it is giving up in optlmum conservation prac-
tices relating to the environment. :

M. Zars. We have that. :

Senator Javits. I think the courts read the newspapers, too, as has
been very frequently said, and allegedly one of our big problems has
been in the courts, and the speed of decisions, and in the speed of con-
sideration of cases. And maybe by legislation we can help that.
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But I think a pinpointing of where we are and what we are paying
for what we are getting, having both is critically important to the
public. And if you deputize this study to the university, as you say,
great. If you haven’t, ¥ would hope very much that you will, because
% believe that the public debate is very long on sentiment and short on

acts.

Mr. Zare. We have some material already developed, Senator. We
will send it to you and provide it for the record.

Senator Javrrs. Well, I ask unanimous consent that that may be in-
cluded. And also, could we have the specifications of the University of
Texas proposal ? :

Chairman KenNepY. The material will be made a part of the record.

Mr. Zagrs. Thank you, sir.

Senator Javirs. So you can judge and we can judge whether it will
really produce the full array of facts which are needed.

Mr. Zars. Yes, sir.

Senator Javrrs. Thank you, Mr. Zarb.

Thank you, Mr. Chairman. '

Senator Percy. I am very sorry to have missed some of this morn-
ing’s discussion, I wanted particularly to be here to hear your testi-
mony, but our plane was late coming in from Prime Minister Rabin’s
talk in Chicago last night.

I would like to know whether you feel that the extension of FEA for
several more years is, in your judgment, necessary to keep the pressure
on energy conservation as a national policy.

Mr. Zags. Yes, sir.

As T have said earlier, we are going to have to keep maximum pres-
sure on all four legs of this stool or we are going to have it knocked out
from under us, and that means all of the areas I mentioned for energy
development over the next 10 years as well as maximum conservation.

And with respect to FEA’s extension, the Energy Policy and Con-
servation Act does provide for an extension of controls over a 40-
month period, and we would propose that FEA, as an institution, be
extended to accommodate that particular bill.

Senator Prrcy. Over the last 2 years, starting from the energy crisis
in October 1973, the only piece of legislation the Congress adopted for
conservation was the 55-mile-per-hour speed limit, a bill I put in and
Jennings Randolph helped me get passed. But we are not enforcing
it, or certainly not uniformly.

Is there any way the Federal Government can enforce the law? For
example, is there any way we can withhold highway trust funds?

Mr. Zars. The Secretary of Transportation and I have had a num-
ber of discussions on that point and he is examining all of the alter-
natives. It is going to be very difficult for him to follow that particular
approach because you have really got to prove that they are not en-
forcing the law as compared to something. Oftentimes that’s just look-
ing at arrest records or what have you and you are not able, on that
basis, to make a calculation which then becomes enforceable.

The Secretary has this on his mind and I am convinced he will do
whatever can be done within his administrative capabilities.

Senator Percy. T have put in a bill, to abolish the highway trust
fund. Henry Ford and Leonard Woodcock testified in favor of that
principle, and when yo uhave got those two on the same side of the




53

issue it is either awfully bad or awfully good. I am not sure which.

We are gradually moving in the direction of invading the highway
trust fund for all kinds of things now, and we are going to keep it up.
It is the only place you have.really got money, and it makes no sense
whatsoever 1n a country that’s trying to wean itself away from Arab
oil to continue to have all of this money set aside to construct high-
Véva,ys when we have finished 99 percent of our Highway Interstate

ystem. o ‘ »

Do you have a particular position on this? Do you see a chance for
us to move in the direction of a balanced transportation trust fund so
that we can get a balanced system rather than just continuing to pave
over America and make it easier and easier for people to drive and
less and less attractive for them to take the mass transit that we are
trying tobuild? . . A :

Mr. Zars. Well, of course, we have encouraged transportation poli-
cies which would support our ¢onservation goals, and are continuing
to work with the Department of Transportation on their execution of
the current laws. o - T

I would say that we ought.to take a careful look at mass transit sys-
tems as.proposed, and their real contribution to energy conservation,
I don’t believe we have finished that debate quite yet, and there is some
evidence that is being developed .that tends to indicate while, under
certain circumstances, mass transit-looks good, when it is completed it
does not save the energy it was proposed to save. R

.So, if we are going to support these notions on an energy basis we
are going to have to examine actual cases to make sure we are achiev-
ing the energy savings. .+ . - : ~ o

In certain cases highway constructions actually help in terms of by-
passing cities, thus avoiding stop-and-go travel. L

"We have not taken a position on the highway trust fund and it is
one I didn’t realize was.an initiative that was being pursued, but we
will certainly take a look at it and be back to you. :

Senator Percy. Thank you very much. o

Mr. Zazre. I want to point out one thing that I didn’t get to in my
testimony that I want to. S :

The automobile industry-in-this Nation has begun to turn in what
I think are very, very favorable results. We have improved our miles
per gallon in the new car fleets during 1974 and 1975 by about 26 per-
cent.; In 1976,’it will be 26'percent over 1974. And the projections that |
we see indicate even more substantial improvements by the 1980°s—
really substantial improvements. I think from time to time we ought
to stop and tip our hatto those in the private sector that have responded
to consumer demand in this particular area where it lias been very
meaningful. ‘

Senator Percy. We have a'system of pricing energy’by the utilities
that goes back many, many years to the time when they were trying to
encourage new customers and get more business. R

Today the situation is radically different, and yet we still have
volume discounts. What is your position on continuing quantity dis-
counts when we ought to be charging higher prices for higher
consumption? - ' SR

Mr. Zars. It is hard to make a generalization in all cases, but in
general we have been supnorting peakload pricing as the basis for
electric rates charged by utilities in various States.
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As you know, we have no authority in that sector. The States have
full authority. But we have undertaken to fund a number of systems
demonstrations, which we initiated last year and will continue this
year, so that we can induce some of these utilities to attempt to get
consumers to change their usage patterns. In our view, that’s a con-
servation technique and should be encouraged. :

Senator Percy. Before asking my last question, I would like to ex-
tend appreciation to Senator Kennedy for calling these hearings. I
think they are extraordinarily important, and serve the interest of
the public in the very best way. I commented in Illinois that I thought
we probably ought to have dollar gasoline if we are ever to have real
conservation and if we are ever really to develop mass transit systems.
I wasn’t tarred and feathered for this suggestion even in downstate
Illinois, even though I was tarred and feathered there when I came‘out
for gun control.

But the suggestion of a dollar gasoline didn’t shock people, even in
parts of the State that are heavily dependent on the automobile. So, I
put a bill in for a 30-cent Federal tax on gasoline.

I didn’t get a single cosponsor. I reduced it to 20 cents, and I still
didn’t get a cosponsor. Do you think higher priced gasoline will dis-
courage driving ?

Mr. Zars. There is no question that demand is elastic with respect
to the price of all petroleum products, and I think we ought to address
it on the basis of all petroleum products simultaneously. Gasoline is
only 40 percent of the crude barrel and we ought to take care of the

other 60 percent. I pointed out earlier, Senator, that the 3-million-"

barrels-a-day savings that we have achieved compared to projections
for 1975, at least a third, and possibly more is directly attributable
to the higher prices of energy. '

But we face this question right now in the natural gas situation in
those sectors where we have natural gas priced way below its real
value. That’s hardly the way to induce conservation.

Senator PErcy. Senator Kennedy ought to try out in his office what
I did in mine. I asked my staff if they intended to use Metro when it
is finished. I couldn’t find a single potential user; they all said it is
going to be too expensive. It is cheaper to drive a car at 61 cents for
gasoline than to use Metro. That’s why I think the price of gasoline
has got to goup.’

I wonder if FEA could undertake an analysis for various tax levels
on gasoline which would get it up a little over a dollar. How much
saving would we get if we increased the price that much?

How much favorable effect on the budeet would it have even if we
exempted 500 gallons for every driver? What effect would such a tax
have on the economy ?

If we could have that analvsis at least it would aive us a basis for
helping us legislate more effectively. Even though such a tax does
not stand a chance of being considered in this election year, at least
we have to start laving the groundwork this year for what is ahso-
Tately richt in 1977. T hope I will have the guts to be for a stiff gasoline
tax n 1978 when T am un to reelection.

Thank yon verv much indeed for your testimony this morning.

My, Zars, Thank vou, sir. '

Chairman Kex~epy. Just two very brief areas.
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T have felt for some period of time that we ought to.find out what
oil and gas exists offshore in the State of Massachusetts on the George’s
Bank. There has been a deferral of leasing arrangements that have
been announced recently in the last 8 weeks or so. I would just urge
that we complete the baseline studies which have not yet been done
«during this period of time. Many of us have been urging this course
.of action for a long time. There have been many excuses why these
sstudies could not be done. We have the time now, and I would really
urge that it be done, and it should be done. .

And I wish you would, in your role as the Energy Czar for the ad-
‘ministration, in consideration for those.of us who are also concerned
about environmental considerations but who also recognize the-respon-
sibility to try and find out what energy resources are there, that we
get this kind of baseline material developed. ; T

Mr. Zags. I will, Mr. Chairman. I have and Secretary Kleppe has as
well. We surely ought to develop all of the information required to
insure acceptable environmental risks as we develop the Outer Con-
tinental Shelf. o o . : L

I must point out to you, however, that all too typically in each of
these sectors the requests are made for more than is essential at any
given moment in the process. Sometimes that’s done in order to simply
delay the program, and .in.some, cases perhaps with the intent that
the program may go away and hever have to be developed. We'ought
to have all of the information necessary for each stage of the leasing,
exploration, development, and delivery systems on the Outer Con-
tinental Shelf, but we should approach that whole equation with some
degree of reason and not be stopped for months and sometimes years
at each stage by requiring more information than is required to develop
that next stage. co . )

. Chairman Kexxepy. Well, T just will mention that in 1971 a group
of New Englanders met with Secretary Morton to ask him to*do
such a study in the Academy of Science. It took 3 years to get it
done, and then they defined it and refined it in such a way as not to
include even what is generally accepted on the baseliné study today.

And it seems to me, now that the decision is made in the administra-
tion to defer action, that we should move ahead and use this time to
good advantage and get the baseline material prepared. ‘

If you would be kind enough to let us know what reaction you are
getting either through the Secretary of Interior or through others,
and any reasons that these studies can’t be done, I would appreciate it.

One other point. At the present time, as I understand, the major
oil companies permit as a tax deduction both their advertisements' for
new utilizations of resources and their communications with their
membership in terms of supporting or opposing various pieces of
legislation. o S . . . e o

‘And yet. it is prohibited for any individual to'make a tax deduction
to any public interest energy firm, who are, interested in doing the
same kind of communication for or lobbying or whatever you want
to call it. And I just wondered whether that one makes any sense at
all, for us to be permitting a tax deduction for major oil companies
to be able to both take out advertisements and communicate-all of the
pros and cons of various legislation, but people are prohibited from
making contributions to public interest firms and deducting them?
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Mr. Zaxs. I just don’t know the answer to your question, Mr. Chair-
man. To the extent that we would have the responsibility we will be
happy to look into it. I would expect that perhaps more information
from the FTC and IRS ought to be forthcoming in this regard.

Chairman Ken~NEepy. Sure.

‘Well, I am not asking you as the Commissioner of Internal Revenue,
but I am asking you as a public policy question. It is not so much a ques-
tion of eliminating it from the major oil companies, but whether those
who are interested in public interest questions shouldn’t have the same

advantage? ‘
Mr. Zars. Well, I am sure in favor of fairness, Mr. Chairman, but
this is a question that I have not addressed before, and I would like to

look at it some before I respond to it.

Chairman Ken~Eepy. Fine. Thank you very much. We appreciate it.
‘We got into some of these other areas, but we appreciate your willing-
ness to respond and we want to thank you very much.

Mr. Zazrs. Thank you, sir.

Chairman Ken~Nepy. Thank you, Mr. Administrator, we hope you go
directly back to your office now and not go back to the House of Rep-
resentatives on the natural gas bill. [Applause.]

Your prepared statement will be included in the hearing record.

[The prepared statement of Mr. Zarb follows:]

PREPARED STATEMENT OF HoN. FRANK G. ZARB

Mr. Chairman and Members of the Subcommittee, I welcome this opportunity
to discuss with you the current status and the future direction of our efforts to
encourage the conservation of energy.

As I hope you will agree, the enactment of the Energy Policy and Conserva-
tion Act last month represented a small step toward the establishment of an effec-
tive national energy policy. )

The compromise oil pricing provisions, while far from perfect, at least signaled
an end to the long and often frustrating debate that we witnessed during the past
year. The Act also incorporates other provisions that can contribute to the even-
tual realization of energy independence, including the establishment of a stra-
tegic oil reserve, conversion of oil and gas fired plants to coal, and emergency
standby authorities. It also provides for mandatory automobile fuel economy
standards, mandatory energy efficiency reporting by the ten most energy con-
sumptive industries, energy labeling and efficiency targets for major home ap-
pliances and a technical and financial assistance program to aid the States in
developing and implementing energy conservation programs.

Although the passage of this law does indicate that we have made progress, we
should not be lulled into believing that it alone can resolve the Nation’s energy
problems. There remain several pleces of pending legislation which must be en-
acted to effectively complete the energy program, building upon groundwork laid
by the Energy Policy and Conservation Act. These hearings on energy conserva.
tion are a welcome indication that Congress also sees the need for further action.

During the past two years there has been much discussion of the need for en-
ergy conservation. However, despite the fact that conservation has been the sub-
ject of considerable public debate, several widely held misconceptions somehow
still remain. These have not ounly delayed the enactment of important legislation
but have also engendered confusion among the general public. I would like,
therefore, to begin my testimony today by identifying, and hopefully dispelling,
some of these myths.

First, and perhaps most widespread, is the myth that intelligent conservation
of energy will hinder economic growth, increase unemployment or lower our high
standard of living. There is no question that the dramatic increases in the price
of imported oil instituted by the OPEC Nations during the past two years pose
a threat to our economy. Because of this threat, it is absolutely necessary that in-
dividuals and businesses itake steps to use energy more efficiently. Contrary fo the
myth, conservation is vital to our efforts to sustain our high standard of living
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and rekindle economic growth. Moreover, several recent analyses have shown that
reducing the inefficient use of energy would not result in-an employment penalty
and may, in fact, create more jobs. . ' ’

A second is the myth that energy conservation is only an environmental con-
cern and that conserving energy is not an economic proposition. While energy
conservation would result in a cledner environment, the key motivation behind
virtually all efforts to conserve energy is and should be economics. Saving energy
is synonymous with saving dollars and can, in fact, be considered as one of the
least expensive energy supplies this Nation has. i

A third myth is that higher energy prices will not indiice greater energy con-
gervation. Since the dramatic rise in oil prices at the end of 1973, petroleum de-
mand has declined markedly. In comparison to pre-embargo forecasts, 1975 petro-
leum demand declined by approximately 14 percent or 2.7 million barrels per day.
Of that 2.7 million barrels per day, over 4 third or about one million barrels per
day is attributable to increased awareness and respone to higher prices. Thus, as
energy prices climb higher, saving energy becomes more attractive—for both
businesses and individuals. ° ) e '

‘A fourth myth is that conservation is only a stop-gap measure and can’t really
make a significant contribution to the resolution of our longer term energy needs.
We estimate that anticipated increases in energy prices along with Government
initiatives will result in the adoption of conservation measures that will reduce
energy demand, including oil, gas, coal, nuclear power and other energy sources,
by about 14 percent from levels anticipated before the embargo—or-the equiv-
alent of more than 7 million barrels per day of oil—by 1985. The reduction is
just slightly less than our current rate of production of domestic erude oil. Al-
though a large part of these savings are likely to occur in response to higher en-
ergy prices alone, the full amount would not be achieved without Government in-
volvement to accelerate the adoption of conservation measures. A good example
of a desirable conservation measure that would result in long-term savings, if
adopted, is the updating of standards for new Tresidential and commercial
" buildings, o . C S

I should like also to try to dispel several myths which are often engendered by
many advocates of energy conservation. This is-necessary to obtain a balanced
understanding of the conservation issue. :
~ One is the myth that energy conservation alone—or in combination with the
development of solar and other inexhaustible energy resources—can solve our
"energy problems. Even when we achieve our estimate of reduced energy demand,
which I cited earlier, we would still require .the energy equivalent of approxi-
mately 44 million barrels per day of oil to meet the needs of our economy in 1985.
This is 24 percent more than what we use today. Even the most optimistic pro-
jection of the contribution to our national energy needs that could be made by
solar and other inexhautible energy resources is far below fthis figure. Obviously,
unless we reverse the trend of rapidly declining domestic oil and gas production,
we will be forced to rely even more heavily on imported enérgy. : )

A second myth is that the Federal Government, by enacting a law or issuing
regulations, can swiftly and painlessly ensure that energy is comserved. As this
past year has clearly indicated, there are no such simple solutions. In fact, encour-
aging greater energy conservation is, in many respects, 4 more complex and diffi-
cult task than encouraging increased domestic energy production. While only
several thousand companies produce and/or distribute our domestic energy sup-
plies, literally millions of diverse businesses, institutions and individuals consume
energy. While increased energy prices have stimulated conservation actions, in a
few circumstances the' President and the Congress’ have taken a mandatory
approach, It will be no simple task to mandge these complex programs; great care
must be exercised to avoid the large bureaucracies and éconpmi'c distortions that

often are the 'result'of Government regulation. - * * L . )

Finally, there is the myth that energy conservation’ is freé——or nearly free.
While it is true that significant energy savings can be realized for little or no
cost, it is also true that many measures that could Tésult in large energy savings
require significant investment. The installation of $torm windows, heat pumps,
heat recovery systems, and power recovery turbines has a cost, just like measures
to increasé energy ‘supplies. The c¢hoice between whether or not to adopt any
specific conservation measure must be made. by the individual or firm concerned,
on the basis 6f hardnosed economic analysis. Currently, our best estimate is that
over $200 billion will be required for energy conserving investments over the
next ten years if we are to achieve the savings I cited earlier. We are pursuing




58

further studies to refine our understanding of the specific capital costs that can
be anticipated.

Energy is only a means to economie well being, not the end product. If a fuel
becomes overly expensive, or unavailable, then common business sense dictates
that the thing to do is replace it with the lowest cost substitute. Let’s consider a
simple example of a consumer faced with rising fuel oil prices. The consumer has
available several alternative responses. First, he could simply continue to pay the
higher heating ‘bills. Second, he might consider switching from fuel oil to some
other source of heat—such as natural gas, electricity, or possibly solar energy.

. Another alternative, however, would be to reduce his use of fuel oil by installing
insulation. How does he choose among the alternatives?

‘Continuing to pay the higher bills for fuel oil would cost more than $17 for each
barrel of oil used. If the homeowner were able to switch to natural gas, then he
would be paying only around $9 for the energy equivalent of that barrel of fuel
oil. (Natural gas is still a “bargain” because it is regulated at unrealistically low
prices. However, many areas, including Washington, D.C., have moratoria on new
gas hook-ups. Consequently, the natural gas alternative is increasingly unlikely to
be available.) If the homeowner lived in Massachusetts and chose to heat his home
electrically by installing baseboard or some other form of resistance heating, he
would be paying more than $30 for the equivalent of that harrel oil. However, if
this homeowner chose to install ceiling insulation to improve his home’s thermal
efficiency, he could effectively save a barrel of 0il or $17 for every $5 that he spent
on insulation. Thus, conservation turns out to be, in this case, the most economical-
ly attractive alternative. .

We've performed similar analyses of several other conservation measures and
we have received some actual case histories through contacts with industry lead-
ers. Installing storm windows can range in cost from $8 to $13 or more for every
barrel of oil saved, depending on the characteristics of the home. In most northern
regions of the country, the cost would be less than $9 for each barrel saved.

Industrial examples include the installation of an air pre-heater on a boiler
for $11 per barrel and addition of power recovery turbine, also costing $11 for
each barrel saved. Naturally, in every sector conservation measures range in cost
from virtually zero for ‘‘housekeeping” actions to more than the cost of simply
purchasing more fuel. .

The point of such examples is that conservation measures are not only viable
alternatives, but generally they represent some of the most cost-effective ways
we have of dealing with energy problems. Therefore, conservation, as I view it,
is not only a means to help achieve our national energy objectives; it is also in the:
economic self-interest of consumers and businessmen.

If conservation is so attractive from an economic standpoint, why hasn't more
been done? We know, for example, that at least 18 million homes are inadequate-
ly insulated—and it’s probably more like 30 million—yet the insulation industry
is operating with sufficient excess capacity to supply insulation for an additional.
two million homes per year. We also know that, on a per dollar of product basis,
manufacturing paper in West Germany requires only 37 percent of the energy
used in U.S. paper mills and that the German chemicals industry uses only 57
percent of the energy required, per dollar of product, in the United States. The
list is almost endless. .

We don’t have the final answer, but we do know some of the reasons why more-
is not being accomplished. .

First and foremost, the price of energy in the United States has been arti-
fically low because of regulated natural gas and oil and because the external
costs of our dependence on foreign oil supplies have not been reflected in the-
prices paid by consumers. As & result, the economic incentives for conservation
have been lacking. Furthermore, basing the rates charged for electric utility ser-
vice on total kilowatt hour usage rather than on the consumers contribution to-
peak demand encourages the inefficient use of our electric generating capacity.

‘Also, some conservation actions take time. We simply can’t afford to renovate-
the entire capital plant of our economy instantaneously. Our existing buildings:
and industry were constructed in a time of plentiful and inexpensive energy
supplies, and it will take decades to fully implement the changes that are now-
warranted by higher energy prices. Similarly, each of us was brought up believ-
ing that low cost energy could be taken for granted. It is difficult to change suchs
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ingrained perceptions. Sticking to old patterns may be more comfortable but it
will also be expensive.

A lack of reliable information on the costs and beneﬁts of specific conservatmn
measures has also prevented consumers from being as responsive as they might
be. This is true for both the homeowner who doesn’t know how much he’ll save
if he installs insulation and the businessman who isn't aware of the steps he can
take to improve the energy efficiency of his plant. Most energy users are aware
of the need for conservation, but the detailed information necessary to make
home and business investment decisions is all too often not available.

Another factor that has compounded this problem is that unlike energy supply,
energy conservation has not had enough advocates in the business sector. As
a result, while we have regularly been bombarded with advertisements urging
energy use, we have not, until recently, seen business advertisements for products
which conserve energy. And, because the businesses that would benefit from in-
creased sales of energy conserving materials and equipment are generally small
and diverse, we face the difficult task of increasing awareness of energy conserva-
tion measures.

Where a combination of clear price signals and credible, easily understood in-
formation on comparative energy savings does exist, manufacturers and con-
sumers have moved toward more energy efficient products. ‘An excellent case
study exists in the automobile industry. First, the embargo with-its attendant
gasoline shortages and then the substantially increased prices convinced con-
sumers—and Detroit—that miles per gallon was a very important part of buying
a new car, Moreover, as a result of the Clean Air Act emission certification pro-
cedures, this information was widely available through the EPA/FEA Gas Mile-
age Guide. In the 1974 model year (pre-embargo), the new car fleet averaged
fourteen miles per gallon. By 1976, only two years later, that same average re-
flected increased fuel efficiency of 26.6 percent (to 17.6 miles per gallon) as the
industry responded to market pressure.

In addition to insufficient information, there are a number of other factors
which often discourage the adoption of energy conservation measures.

The undue emphasis placed upon reducing the initial cost of energy using
products is one of these barriers to conservation. The energy efficiency of new
appliances, automobiles, and buildings can be improved substantially. But such
improvements often result in higher initial costs. Even though these costs would
be recouped, with interest, in lower fuel bills within a few years, consumers
continue to purchase the less efficient and lower priced alternatives. One reason
for this emphasis is that banks and other lending institutions often do not take
‘into account energy operating costs in determining the conditions under which
homeowners and businessmen can obtain a loan. Another factor is that consnmers
rarely are given information on energy eﬂicxency or operatm" costs before they
purchase a product.

Uncertainty about.future energy prices also dlscourages the adoption of con-
servation measures—particilarly those which require large capital investments.

But where an industry has been convinced that higher energy prices are here
to stay, programs have often been established to increase the efficiency of energy
use. The Monsanto Corporation is a good example.of what industry can do when
it becomes committed to conservation. I recently présented FEA’s Energy Con-
servation Award to Monsanto for an employee conservation program they estab-
lished in early 1975. Monsanto provided an incentive for their employees to
conserve energy both on and.off the job by offering a $500 check to-those em-
ployees who submitted ‘the best suggestions for improving energy efficiency. As
a result of this program, Monsanto was able to identify numerous opportunities
for saving energy in its plants as well as in the homes of its employees.

A final factor slowing conservation efforts, however, is that the individual
benefits realized through the adoption of certain conservation measures, such
as improved furnace maintenance, may just be too small in many cases to arouse
much enthusiasm by the consumer. On a national scale, however, the significance
of all of these small individual savings is immense." - .

In face of these various barriers to conservation, the Federal Government
needs to take action to encourage energy conservation. During the past year,
there were many who advocated that the Federal Government should force in-
dividuals and businesses to reduce consumption by instituting import quotas,
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allocating supplies or even by rationing. Fortunately, these arbitrary curtail-
ment measures were eventually rejected. With the enactment of the Energy
Policy and Conservation Act, more constructive alternatives for Federal action
have been put into place. These include oil price deregulation, auto fuel economy
standards, appliance labeling, and federally sponsored information or goal
oriented programs to encourage and assist energy users to conserve.

Congress, however, has been slow to enact other vital pieces of energy conserva-
tion legislation. Four of the conservation measures initially proposed by the
Administration one year ago are still pending. They are the deregulation of new
natural gas supplies, the Building Energy Conservation Standards Act, the
Weatherization Assistance Act, and the insulation tax credit for homeowners,
Each of these measures has cleared either the House or Senate.

Another major energy initiative awaiting Congressional action is the Energy
Independence Authority proposed by the President last October. This proposal,
if enacted, would authorize Federal support, in the form 'of loan guarantees, not
only for major energy supply ventures, but also for conservation projects unable
to obtain private financing.

Quick action on these measures would go a long way toward the establishment
of a comprehensive national program for energy conservation.

Although the enactment of these proposals would give a major boost to our
conservation efforts, they would still not ensure that the full potential for con-
servation is realized. There are a number of areas that cannot easily be affected
by Federal legislation. For example; the wide range of energy consuming pro-
cesses and equipment in the industrial sector would make it impossible to design
and implement effective energy efficiency standards. However, because industry
is responsive to measures which lower costs and improve productivity, a Federal
program to promote the adoption of cost-effective conservation techniques could
result in major energy savings. The Federal Energy Administration, together
with the Department of Commerce, has established such a program and we
will be expanding these efforts under the provisions of the Energy Policy and
Conservation Act.

This is just one of many FEA programs directed at encouraging and assisting
homeowners, building managers, businessmen, and all other energy users to con-
serve. These programs don’t require new laws or regulations. They won't burden
the Treasury with large revenue losses or cause disruptions in the economy.
And, we believe, they have already shown themselves to be effective.

You have requested that I include in my testimony an assessment of what
priority the Administration, and particularly FEA, has given to energy conserva-
tion efforts. I think the fact that our conservation appropriations request for
Fiscal Year 1976 increased more than six-fold over the Fiscal Year 1975 level
is a good indication that conservation has been given high priority.

Another area in which the Administration has been rapidly expanding its
commitment is the research and development of more energy efficient technolo-
gies. I will defer to Dr. Seamans, who I understand is testifying before you later
this month, for a detailed discussion of these efforts.’

Having said that, I should reemphasize that there are no simple solutions.
An effective conservation program must necessarily have many different com-
ponents. Our programs are directed at saving energy in transportation, industry,
residential and commercial buildings, utilities as well as the Federal Govern-
ment. Some of these programs are now being expanded in response to the enact-
ment of the Energy Policy and Conservation Act. I am submitting for the record
a listing of FEA’s current programs, together with preliminary estimates of the
enérgy savings that will result. These estimates clearly indicate that the savings
resulting from such programs far outweigh the cost to the Government of fund-
ing them. : : :

Much still remains to be accomplished. Now that we have succeeded in re-
solving some of the more difficult issues, we must not ignore the other measures
necessary to achieve our national energy goals. I believe that by continuing to
emphasize that conservation is not only vital to the national welfare but also
in the economic self-interest of most individuals and businesses, we are making
an important contribution to the realization of these goals.

I would be happy to answer any questions. :

.
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FEDERAL PROGRAMS FOR ENERGY CONSERVATION
[Thousand barrels per day)

; 978" - St 1985~

e e

Total 1 Import? Total1
savings reduction savings

Import?
reduction

I. BUILDINGS (RESIDENTIAL AND COMMERCIAL)

Legislative programs:
Building energy conservation standards—Presidential pro- -
posal (House passed as voluntary—Senate markup in
December): Would establish mandatory thermal efficiency |
standards for all new buildings_ - _ . . cecccccmccaeane 350
Weatherization Assistance Act—Presidential proposal (passed
House—Senate markup in December): Would provide
winterization assistance to low income and elderly________ 25 25 .25
Retrofit tax credit—Presidential Froposal (passed House—
awaiting action in Senate): Would provide tax credit for 30
percent of costs to insulate existing homes up to maximum
150 e mmccccicmemm e ————— 130 110 130
Administrative programs:
Project Conserve: Provides specific energy conserving ac-
tions that can be taken by homeowner.__. ... ...._. 42 35 .70
Lighting and thermal operations: Commercial building owners
are asked to adopt the FEA lighting and thermal guidelines
and take other actions to reduce energy use; 50,000 build-
ings by fiscal year 1978; 75,000 buildings by ‘fiscal year : .
1980, cconcaaaes e cmmaccceesaacommecemanemnam. 67 27 100

11. APPLIANCES
Legislative programs:
Consumer product energy conservation program (Energy
Policy and Conservation Act): Would require energy
labeling of major appliances and 20-percent improvement -
in energy efficiency by 1980 over 1972 levels____._.______ 35 10 760

111, INDUSTRY ~

Legislative programs:

Industry energy efficiency (Energy Policy and Conservation

- Act): Energy efficiency. targets would .be set.for 10 most
energy-intensive industries, with annual reporting, for
maximum improvement by 1980. Also, energy intensive
industries participate in voluntary program which assesses
potential, establishes programs and goals, and provides a
reporting mechanism, (Continues previous administrative
PIOGIAM.). oo oo oo oot ieeameeceaeco e 375 - 174 280

Waste oil utilization program: Designed to increase utilization .
of waste oil by creating market demand, assisting re-refin-
ing industries, and increasing awareness of potential.. ... 16 16 35

v, TRANSPORTATION

Legislative programs: '
Fuel economy performance standards ,(Energy Policy and
Conservation’ Act): Standards are established for model
year 1978 and beyond (autos and light-duty vehicles). Aiso
. includes mandatory labeling program. (Includes results of .
<" administrative program.).__. .. e mmemeacemamem—a—mane . 100 100 1,000
Administrative programs:

Improve CAB 10ad factor ... -.._.io__oooeoeooioeo 0 . w0 10

* Vanpool program: Demonstratlon eﬁort to encourage use of
empfoyer-sponsored vans for carrying employees to and . .
FTOM WOFK - e e e o cecmme e e ccccccmcacm e ibcaeana © 20 20 : 110

Voluntary fuel economy. program for trucks and buses: Aims L .
to reduce energy use in this sector by applying new fuel
efficiency technologies -and’ adopting improved operating
practlces ............................................. . © 35

See footnotes at end of table,
83-198—77——5

- 35 125

315

25

110

58

40

220

107

35

1,000
120

110

125
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FEDERAL PROGRAMS FOR ENERGY CONSERVATION—Continued
[Thousand barrels per day]

1978 1985
Total! lmport! Total! Import!
savings  reduction savings reduction

V. UTILITIES

Administrative programs:

Utifities conservation action now (UCAN): FEA works co-
operatively with electric and_gas utilities, regulatory
agencies, s and envir lists to develop
action plans to conserve energy. FEA provides technologi-
cal assistance tors prog and provides nationai
coordination. (See demonstration program and buildings

programs.) i . .
Electric Utility Demonstration Projects:2 FEA is funding

demonstrations of innovative electric rate structures and

toad management technigues to assess c¢ resp

to new rate structures, show effectiveness of load manage-

ment practices and technologies and promote efectricit

conservation. (20 demanstrations in addition to 10 original,

fiscal year 1976.) oo oo oo
Federal intervention in State_regulatory hearings: FEA

intervenes, by invitation, in State regulatory hearings to

promote increased efficiency in generation, transmission,

distribution and end-use of electricity and NatUral §aS..aen e o e oo caeene el

VI. INTERGOVERNMENTAL

-1/ R 300

Legislative programs: i
State energy conservation programs? (Energy Policy and
Conservation Act): Federal technical and financial as-
sistance to States in developing and administering energy
conservation programs. Programs will have a target of
5-percent reduction in energy consumption by 1980___.... 370 245 850 640
Federal energy conservation program (Energy Policy and
Conservation Act): Provides for a 10-yr program for Fedesal

agencies. Savings from President’s program included. ........ 255 225 305 260
Total energy SavingSeeoecmcvemecromaerccccomcououns 1,510 1, 112 4,260 3,465

1 All savings estimates contained in these tables are based upon reductions from FEA baseline demand projections

using a $13/bbi world petroleum price,
2 Preliminary numbers,

[ A brief recess was taken. | '

Chairman Kexnepy. We will come to order. We are delighted to
have as our panel, as I mentioned earlier, Mr. Aspenson who is the
manager of mechanical utilities and energy conservation of Minne-
sota Mining & Manufacturing Co.; Mr. Robert Hubner, Sr., is vice
president of IBM; and Mrs. Lola Redford is director of Consumer
Action Now. o,

Since all of you witnesses have been waiting and have been most
patient this morning, perhaps the one we ought to start with is the one
who has been waiting the longest, Lola Redford, who was supposed to
testify yesterday, but who got snowed in up in New York. We will
start off with Mrs. Redford. It is a pleasure to have you with us this
morning.

STATEMENT OF LOLA REDFORD, DIRECTOR, CONSUMER ACTION
NOW (CAN), NEW YORK, N.Y.

Mrs. Reororp. Thank you, Mr. Chairman, for having me today. I
am sorry I wasn’t able to get out of the terrible blizzard in New
York yesterday to get down here.

My name is Lola Redford. I am director of Consumer Action Now.
CAN is an organization with headquarters in New York City. CAN
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was formed 6 years ago as the result of our concern for environmental

quality and specifically how consumer behavior affects our environ-.

ment. This point of view has given CAN a wide scope of interests,
from air pollution and toy safety, to over-the-counter drugs and
no-fault insurance. However, of the many topics which have con-
cerned us, energy problems and solutions have now become our major
focus. Along with other environmental organizations, we were
alarmed about the energy crisis long before it became a national issue.
We began to realize the enormous importance of conserving our
dwindling supply of fossil fuels and developing clean and renewable
energy sources. .

By renewable energy sources we mean energy that emanates di-
rectly or indirectly from the Sun’s radiation, such as: Solar-thermal
power; bioconversion, ocean-thermal gradients, and wind power. These
are solutions to the energy crisis that respect the vulnerability of our
life sustaining resources—the air, water, and the good Earth.

By conservation, we do not mean rationing, but the encouragement
of investments that will enable us to use energy more efficiently and the
development of lifestyles in which it is-the quality of life not the
quantity of things that is most important.

‘We need to conserve the fossil fuels that are available because they
are very limited. Our main sources of energy today are oil and natural
gas. Recent studies reveal that petroleum production may have al-
ready reached a peak and that U.S. sources will probably be exhausted
in 15 to 30 years—within the life span of most Americans living today.

Even though this country’s coal-reserves are plentiful compared
to petroleum, they too are finite. Moreover, coal has serious drawbacks.
It is difficult to mine and exacts high health and environmental costs
during the mining; it'is expensive to transport; and it is difficult to
burn coal in a manner that preserves air quality. Coal is an important
energy resource that must serve as a bridge between our present liquid
and gaseous fossil fuels, and the day we can rely on cleaner, renewable
energy sources. . : :

Some might argue that conservation annd renewable energy devel-

opment is not critical because nuclear energy will be available as fos-
sil fuels are depleted. While it may be foolish to suggest that nuclear
energy has no place in meeting the energy goals of this Nation, its
problems ate Awesome. © S T : C

They include its ever-increasing.costs, its unreliability, its question- .

able safety, its waste disposal problems, and its vulnerability to sabo-
tage. To proceed primarily down the nuclear track would be at the

least, sh-ortsifhted, perhaps foolhardy and possibly catastrophic. Com-

pared to nuclear powers, a policy of energy conservation coupled with
the development of renewable energy sources is certainly far safer
and more compatible with environmental goals, and may be more
economical: . e : o '

T have a Tequest with regard to Administrator Zarb’s commients -

about the myths that many of us who preach solar energy and energy
conservation should correct. He said that we proponents have said that
solar energy and conservation can solve our energy needs by 1985. I
would like you to ask him, what person, what advocate of solar energy,
or energy conservation, or group has ever used a figure 1985 as a date
that we believe energy.conservation or solar can meet our energy needs.
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I think by making such a statement he tends to undermine the credi-
bility of those of us who preach energy conservation and solar energy.
. For these reasons, Consumer Action Now is committed to doing what
1t can to implement conservation and to insure that renewable energy
1s developed and becomes a basic element in this Nation’s energy pic-
ture within the next decade and beyond.

. Out of this commitment, we have undertaken several projects de-
signed to increase public awareness of both conservation and solar en-
ergy. I would like to relate our experience with one of these projects.

In the fall of 1975 we decided to implement a solar hot water demon-
stration project. We wanted to do so for the following reasons:

One, to show that in an urban setting and a N orthern city it would
be possible to save money and fuel through the use of a solar hot water
system.-

Two, to focus public attention on the viability of solar energy.

Three, to finance this project through conventional financing
channels,

Four, to promote awareness of the necessary partnership between
conservation and solar energy.

Five, to assess what the possible legal impediments or other impedi-
ments might be.

‘We wanted our demonstration building to be located in a middle in-
come, high density, stable neighborhood. We also wanted a cooperative
building, for we felt that, since cost savings would go directly to the
tenant/owners, each resident would have a vested interest in this proj-
ect’s success. Since there had never been a solar water heating system
in a building over four floors we hoped that we could locate a building
of at least 12 stories.

- The other main requirements for evaluation for possible buildings
included :

One, minimal shading of roof by other buildings.

T'wo, minimal equipment on roof which could interfere with collec-
tors, that is, water towers, skylights, and penthouses.

Three, space for a large storage tank near the boiler room.

5 Four, ratio of collector area to roof area of approximately 1:2 or
ess. _

: Five, orientation of building toward the South.

After reviewing the data gathered on visits to.several buildings we
felt the best candidate for a solar water heater system was a building
located on Manhattan’s Upper West Side, 924 West End Avenue..

Working with a solar architect we did preliminary financial assess-
ments and arived at some very rough installation figures and pro-
jected energy savings. Armed with these figures we then approached
three banks to see if there would be any possibility of financing this
project. Needless to say in November, the financial situation in New
York was hardly optimistic. It was clear a loan or mortgage would be
hard to obtain but not necessarily impossible. We did find that the bank
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which held the first mortgage would be the most likely source for addi-
tional funding.

At the same time we also investigated other means of assisting the
funding of this project. We looked into the possibilities of Fe(feral,
State, or city tax Incentives. : :

We discovered there was an existing city bill which allowed for
tax abatement on real estate taxes for certain buildings that had made
specific improvements including some energy conservation measures.
This bill was up for renewal and included an amendment which would
allow for qualified cooperatively owned buildings to participate. This
abatement bill would provide a return in 11 years of 90 percent of
the initial cost. Convinced that this would make our solar project
viable, CAN lobbied for passage of this bill and testified on its behalf.

With this preliminary information we then met with the board of
directors of the building. In this initial meeting they expressed en-
thusiasm for the entire project. They were excited about the notion
of becoming the first major apartment house to use a solar hot water
system, and the possibility more importantly of cutting their fuel
costs. Like most middle income cooperatives, financing is their major
concern. CAN agreed to obtain more complete data. We contacted:
Dubin-Mindell-Bloome, a firm of consulting engineers with experi-
ence in both energy conservation and solar applications. Their first
assessment included the following—and I will just briefly go threugh
this since you have all of the written things here. -

Based on 20 gallons of hot water per day per person for 260 people,
and calculations from similar projects, the 924 west end building would
require about 5,200 square feet of collector. The initial cost of the
entire system, including collector panels, support structure, storage
tanks, piping, water conserving shower heads, a new domestic water
heater,. miscellaneous equipment, installation and engineering fees,
would be in the order of $140,000 to $150,000. The annual savings for
the system would be about $10,000 per year based on the present oil
cost of 40 cents per gallon. However, over the next 10 years Dubin felt
only prices would rise at 10 percent or more per year. Therefore, the
average savings would be $15,000 per year or more, making the simple
payback of the solar system in 10 years. : :

One of the key elements in the proposed solar water heater system
is a new storage type, domestic water heater. Old boilers in buildings
such as this, generate domestic hot water very inefficiently, especially
in the summer. Over half of the energy savings previously mentioned
are attributable to this energy conservation measure alone. _

We once again met with the board to give them this information.
We needed an indication of their interest in this project-before we
ccould justify the expenditure of $2,000 for a complete engineering
study of the building. After a serious consideration of these facts, the
board reluctantly decided not to go forward with the solar installa-
tion. They did not believe they could obtain the initial capital. How-
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ever, they were astounded with the energy savings the building could
realize with the installation of a new domestic water heater. This
equipment would cost $15,000, a sum which at the present price of
fuel could be recovered in only 2 years based on fuel cost savings. We
strongly urged this energy saving step, and are delighted that they
are taking our recommendation.

While CAN was disappointed that this particular building would
not be our solar water heating demonstration project, we feel that
what we have learned and the experience we have gained are extremely
valuable. With regard to energy conservation we have made the follow-
ing conclusions: People are uninformed about energy conservation
techniques; they have no concept of the enormous cost savings that
can result from implementing conservation measures.

Once people do understand our experience suggests they are eager
to make the investment if they can obtain the initial capital at reason-
able terms. It is the lack of reliable cost saving information and
access to capital that is holding people back.

We need a program at the grassroots level that will malke reliable
information about conservation and solar energy available to con-
sumers. Such conservation programs need to include:

One, energy audits by competent, reliable people independent of
the companies who would benefit from such audits.

Two, reliable information about companies that can supply and
install conservation equipment.

Three, access to capital on reasonable terms.

Four, government programs at the grassroots level to assure that
the information and investment capital is readily available to con-
sumers.

Five, energy cooperatives to make it more feasible for consumers
to insulate or solarize their homes by pooling their purchasing power,
expertise, and information.

In closing let me say that our experience convinces us that Govern-
ment officials driving in large limousines must pay more than lip-
service to energy conservation. We have managed to squander in just
a few decades the precious fuels it took millions of years to create, and
each year we are without an ambitious energy program for conserva-
tion shortens the time available for shaping an energy system and way
of life that can endure.

We hope that the Joint Economic Committee and this subcommittee
will address the fundamental issue of developing patterns of economic
growth for this Nation that are less polluting, less energy intensive,
and which make better use of the creative talents of people. Perhaps
these hearings will help move us down that road.

Thank you very much for the opportunity to present the views of
Consumer Action Now on this very important subject. I would be
happy to try to answer any question that you might have.
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Chairman Kexxepy. Thank you, Mrs. Redford; we will come back
to the questions later. Let’s hear from the panel first.
Mr. Hubner, please.

STATEMENT OF ROBERT W. HUBNER, SENIOR VICE PRESIDENT,
INTERNATIONAL BUSINESS MACHINES CORP., ACCOMPANIED BY
ROBERT H. HOWE, PRESIDENT, REAL ESTATE AND CONSTRUC-

TION DIVISION

Mr. Hus~er. Thank you, Mr. Chairman.

My name is Robert Hubner and L am a senior vice president of IBM.
With me this morning is Mr. Robert H. Iowe, president of our real
estate and construction division.

I would like to thank the subcommittee for the opportunity to dis-
cuss TBM’s energy conservation programs and the results we have
achieved. ’

Energy conservation is the most effective short-range answer to the
energy crisis and will remain an important element even after new
energy supplies and alternative energy sources can be developed. By
sharing with you some of IBM’s experiences with industrial energy
conservation, I hope to be of some assistance as you explore this very
complex and important subject.

My testimony today will principally cover IBM as a user and con-
servor of energy and the techniques and programs IBM uses to con-
serve energy. Secondarily, I will cover the energy conservation features
of our products; and the role of employee communications and
participation.

IBM’s principal business is the developing, manufacturing, and
marketing of data-processing and office products equipment and serv-
ices. Although we are an international company, my testimony today
will focus on energy conservation in the United States.

From an energy conservation standpoint, I should note that IBM
is not a manufacturer of heavy goods, and therefore, not energy
1ntensive.

There are enormous differences in the types of energy usage and
the amounts of energy consumption among businesses. Reductions in
specific forms of energy usage may be achieved easily in one company
or industry, but with difficulty in another.

The rapid rise in energy costs has created a strong incentive for
conservation and makes it a business necessity. It has been our experi-
ence that the cost of energy conservation projects in existing buildings
and of energy-saving features in new buildings can be justified by
reductions in energy cost. Conservation is simply sound business
management, as Mr. Zarb pointed out.

Our program is an example of what voluntary efforts can accom-
plish, and I will outline it for you.
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IBM’s domestic energy conservation program started in 1973, before
the oil embargo, and was stimulated by our concerns about rising
costs and interruptions of supply. At that time, we set a goal of reduc-
ing our energy usage by 10 percent. With the advent of the oil
embargo, our efforts were intensified, and we set néw reduction goals
of 20 percent for fuel and 10 percent for electricity. These goals were
quickly met to our surprise, and exceeded during the early stages of
the program. Conservation goals, consistent with local conditions,
were also set for our overseas subsidiaries.

IBM’s U.S. results for the year 1974, covering 34 major plant,
laboratory, and headquarter locations—approximately 28 million
square feet—were fuel savings of 32 percent and electricity savings
of 23 percent from preconservation levels. In 1975, the annual rate of
savings from the same preconservation levels increased to 85 percent
for fuel and 27 percent for electricity. ‘

The fact that our first round of savings came quite easily has made it
obvious to us that our prior usage had been something less than frugal.
By the same token, future savings will be less dramatic and more dif-
ficult to achieve. :

The value of these savings in 1974 was approximately $13 million
and in 1975 around $20 million. If we had not had a conservation pro-
gram, the $48 million energy bill for the 84 locations in 1975 would
have been approximately 42 percent higher.

Energy costs, however, as shown in appendix 1, have risen even
faster than we have been able to conserve. For example, the aggregate
energy cost per square foot in 1972 was approximately 99 cents and by
1975 had risen to $1.70. Without conservation the cost for 1975 would
have been $2.41. Needless to say. this provides a powerful incentive to
conserve.

To implement our conservation policy, we established an energy com-
mittee of senior executives, which I chair, to insure management focus
on the broader aspects of energy resources. Suporting the committee
are people from appropriate functions of the business, with staff re-
sponsibility residing in our real estate and construction division. It
should be stressed that the responsibility for meeting energy conserva-
tion objectives rests with the line management at each of our plant,
laboratory, headquarters, and field locations. '

The principal management tool used to follow our progress is an
energy data bank covering the energy cost and usage of our major
U.S. locations. In addition, the data this tool provides, as shown in
appendix 2, helps to establish energy goals for new facilities.

As different companies vary one to the other, so do our individual
locations. I have included, on appendix 3, samples of conservation re-
sults from IBM facilities of different types and in different parts of
the country with this report. ~

I would like to mention some examples of specific energy reductions
from preconservation levels.

In Rochester, Minn., our plant and laboratory achieved an energy
savings of 40 percent. Our new high rise office building in Chicago
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achieved a saving of 42 percent and our headquarters building and.
laboratory at Gaithersburg, Md. achieved a saving of 46 percent.

. I would like to point out that approximately two-thirds of our’
initial savings were made with little capital investment. They were
achieved by making operational savings in lighting, heating, air-con-
ditioning and system and equipment operation. Very simply, we low-
ered the thermostats and: turned off some lights. To achieve further
savings, we are now making capital expenditures in such areas as
computer control, heating and cooling system modifications, and com-
bustion improvements. As one example, where lighting had been
centrally controlled, we installed light switches in offices and en-
couraged employees to turn lights off when leaving.

Like other manufacturers in the computer industry, we have been

applying our own products to the energy problem. Sensoi-based com-
puters, which monitor the changing environment, can improve the
energy efficiency of a building. As a result, we have installed com-
puters for energy management purposes in 14 of our locations. In the
next 18 months this number will double. These computers are fully
cost justified and the payback varies, depending on location and ap-
plication. It is projected that an average of 10-15 percent further
enelrgy savings will result at the locations where computers are in-
stalled.
. Many other companies are also using computers to reduce two major
factors in energy bills—total energy consumed and peak demand. We
have worked with 400 such users, who have reported savings of up to
25 percent or more on their electric energy bills. In the aggregate, this
amounts to more than 1.4 billion kilowatt hours annually and is
enough to offset the total residential electrical needs of the State of
‘Wyoming. .

I would also like to discuss the role of building design in conserva-
tion. While there is a limit to the changes which can be made to exist-
ing buildings to facilitate energy efficiency, there is significantly more
latitude to incorporate energy conservation features in new building
design. We are trying to reduce the energy usage of new office build-
ings by 30-40 percent over 1970 designs. To do this we are revising
energy design standards and using computer techniques to evaluate
architectural and energy tradeoffs. . ,

Based on life cycle costs, there should be no cost penalty for con-
structing more energy efficient buildings, and the initial cost premium
is minimal. ' .

To put this into perspective for you, let me start with the example
of our Chicago office. building which was designed in 1968. Using
a combination of energy-saving features in the original design, such as
the use of a heat pump, computer energy management techniques, and
other conservation measures, we achieved the relatively low annual
energy consumption of 125,000 Btu’s per square foot per year.

For our new building in Pittsburgh, still under construction, we
expect an annual usage of 71,000 Btu’s per square foot per year.
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And for a building still in the design stage, planned for Southfield,
Mich., we anticipate an annual usage of 51,000 Btu’s per square foot
per year.

These dramatic reductions are being made possible by changing
design standards and by the use of computer analysis and simulation
techniques. These techniques permit architects and engineers to simu-
late the effects of changes in a building’s architectural, mechanical,
and electrical systems on its energy consumption. This allows the
selection of building features that will reduce energy usage.

Not only are we concerned about the energy efficiency of our opera-
tions, but also that of our products, The stress we have placed on
reducing the cost-per-computation for our customers has led to in-
creased energy efficiency with each new computer generation. In fact,
the energy use per computation has been reduced by a factor of 6
over the 10 years from the 1400 series of computers to our current
system/370 line. We expect further improvements in the energy effi-
ciency of future products.

Finally, I would like to tell you how important it is to have the
cooperation and commitment of all employees. We have kept our
people fully informed of our objectives and achievements through
articles in company newspapers, and through other means of internal
communications. We are also preparing a film on this subject.

Mr. Chairman, my purpose today has been to show this subcom-
mittee how one company has attempted to conserve energy. I would
like to stress five key points:

First, in the past, abundant and low-cost energy supplies did not
make conservation a key management concern, and so initial energy
conservation measures yield large savings without capital investment.

Second, the methods of achieving these initial savings are not very
technical or profound. They amount to turning off lights, changing
temperatures, shutting down equipment when not needed, fine tuning
building systems and other similar techniques.

Third, since these initial savings are relatively simple to achieve,
and are so dramatic, we cannot expect additional savings to come so
easily. It takes capital investments to further increase our energy
efficiency.

Fourth, energy conservation is good business management, and
the savings provide all businesses with a compelling economic in-
centive to conserve.

Fifth, and finally, it is critical for every business and institution to
have the full cooperation and commitment of its people to realize
the full potential of energy conservation.

I hope this subcommittee will find my testimony helpful as you
consider this important item. Thank you.

Chairman Ken~epy. Thank you, Mr. Hubner, the appendix ma-
terial you referred to will be included in the record.

[Appendixes 1, 2, and 3 to Mr. Hubner’s statement follow:]
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APPENDIX 1
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APPENDIX 2

L -

IBM ENERGY RESOURCE MANAGEMENT, ROCHESTER, N.Y., 1975 (PRECONSERVATION, ADJUSTED)

- Septem- Novem-  Decem- Year to
Category January February  -March April May June July  August ber  October ber ber date
Electricity (kllowatthours) ~3
Base - - 479 5,353 4,857 5, 361 4,857 5,470 5, 262 5, 544 5,344 5,314 5, 269 5,024 62,454 &9
Actual (m thousan 15 YO . 3,283 3,730 3,600 3,369 3,477 3,550 3,341 3,859 3,701 3,729 4,010 3,434 43,083
Variance (in thousands). -1,516 —1623 —1,257 —1,892 1,380 —1920 —1,921 -1 685 —1,643 -—1,585 1,259 1,590 -—19 371
Variance (percent)..._.. —31.59 30,32 -25.88 —37,16 -—28.41 3510 —36.51 —30.39 —30.784 —29.83 —23.89 —31.65 =31, 02
Cost of actual__.._ $82,083  §93,427 $99,108 $82,061 $83,203 $82,725 §74,119 $78,575 $70,855 $73,525 §87,545 $88,804  $99}, 120
Cost per unit.__._... $.0250 $. 0250 $.0275 $. 0244 $.0239 §$.0233 $. 0222 $.0204 $.0191 $.0197 $.0218 §. 0259 $. 0231

—$37.9 —$10.7 -—$30.6 —$48.5 —$33.0 -—$40.7 —$12.6 ~—$34.3 —$3L5 —3$3.3 —§27.5 -BAL.2 —$M47.7
2.46 279 269 2.52 2.60 2.57 2.42 2.79 2.68 2.70 2.90 2.48 31.16

11,900 19,200 30,700 43,500 44,700 47,689 56,135 58,298 47,380 44,290 30,694 21,733 456,219
28,760 28,894 26,355 28,826 25 371 26,578 29,541 30,030 25,566 26,342 28,369 28,709 333,341
16, 860 9,694 —4,345 —14,674 —19,329 —21,111 -26,594 —28 268 —21.814 —17.948 —2 375 6,976 —122,878

kWh per square foot..
Gas (cublc foot):
Base (in thousands). .
Actual (in thousands). ..
Variance ?n thousands).

Variance (percent)...... 141. 68 50.43 —14.15 —33,73 —4328 —44.2] —47.38 —48.49 —45.04 —40.52 —7.57 32.10 —26.93

Cost of actual___ §23,570 $23,658 $21,923 $23,612 $21,251 $22,075 $24,100 $24,434 $21 381 $21,914 $26,609 $23,709 $278, 236

Costperunit. . . o eeaeas $.00082 §$.00082 §.00083 $.00082 §.00084 §$.00083 $.00082 §.00081 $.00084  $.00083 $.00094 §$.00083 §.00083
oil (Colslt of)variance (int ds) ... $13.8 $7.9  -$3.6 -$12.0 -$16.2 —$17.5 —$21.7 —$23.0 ~—$18.2 ~—$14.9 —$2.2 $5.8 —$101.9

il (gallons):

Base (in thousands)__.___ o o oeiieiineas 340 240 100 0 0 0 0 0 72 0 216 278 1,246

Actual (in thousands)__. 61 48 11 9 0 -0 0 0 0 1 43

Variance $in thousands). —278 —191 —88 9 0 0 0 [{] ~71 1 ~—206 =234 —1,060

Variance (percent)...__. —81.82 —79.67 —88.10 __:.___:_ ... .__ e em—m—— e m oo ae —99.50 _._..__... —95.49 —84.36 —385, 06

Cost of actual ____. $12,174 $16,982  $4,141  $3,131 50 $0 $0 $0 $165 $365  $2,576  $11,483  $50, 981

Costperunit.__._..._.__..__. §.197 348 $.348 $.388 e P, $.348 $.348 $.264 $.264

X X . $.274
Cost of variance (in thousands)_....__.._......... —$54.8 —$66.5 —$30.7 $3.1 $0 $0 $0 - 0 —$25.0 $.4 9545 —§61.9 -—%$289.9




Steam (pounds):

Base (in thousands)___.......... ... ... 0
Actual (in thousands) . 0
Variance (in-thousand - 0
Variance (percent).

Cost of attual.__ - $0
Cost per unit. __

Cost of variance. $0

Fuel totals:,: - .

Equivalent gallons—base (in thousands). 425
Equivalent gallons—actual (in thousands; 267
Equivalent gallons—variance (in thousands —157
Equivalent gallons variance (percent)__. —37.12
Equivalent gatlons normal (in thousands). - —148
Equivalerit galtans variance normal (percent). -34,93

B.tu./squarefeet . ___ _______________

B.t.u."s/square feet.normaf___________ " T"T"7" 28616
Location totals: .

B.Lu.'s/squére feet normal._______________._____ 37,001
Cost of variance (in thousands). _ —878.9
Energy cost.(in thousands).____ - $117.8
Savings (dollars per square foot)_ __ - =059
Total energy (dollars per square foot)...___ . .. .088
Local conditions: -
Building “area’(thousands of square feat)...__.__.__ 1,336.0
Base temp index., . __ . ...l .____ - 1,615.0
Actual local temp index. , 556.0
Buitding factor__..._. - .600
Normalizing factor. - .022
Electricdemand. ___.____. . .. . " - 8,352

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
$0 $0 $0 $0 30 $0
30 $0 $0 $0 $0 $0
310 297 319 326 388 399
192 206 181 132 202 205
-7 —91  —138 —184 -1 -193
—37.99 =30.71 —43.24 —44.27 ~47.38 —48,49
—145  —l18 -7 -137 182  —183
—46.92 —39.82 —36.67 ~—41.96 —47.38 —48.49
21,027 22,559 18,990 19,231 - 21,375 21,729
19,148  20,505. 20,238 19675 21375 21,729,
28,342 29,109 29,118 28,439 29,624 31,256
~$68.9 —3$57.4 —$48.2 —$62.3 —$54.3 —$57.3
$125.2  §108.8 $104.5 $104.8  $98.2  $103.0
—.052 083 —.037 —.005 —.047 -0l
0% © 081  l078 .076 071 .075
1,336.0 1,336.0° 1,336.0 1,382.0 1,382.0 1,382.0
11530 . '615.0 2920 78.0 21.0 35.0
1,359.0 7550  196.0 60.0 19.0 7.0
. 500 ~400 2200 .10 0 0
089 —.00 —.066 02 0.
8,208 8496 8208 8352 8280 8928

1,382.0
485.0
380.0

. 300
—.065
8,496

1,382.0
972.0
821.0

.500

—078
7,776

265, 746
373,597
—$839.5
$1,325.3
—~.616
974
1,362.8
8,227.0
8122,0
.317
—.005
8,928

gL
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APPENDIX 3

EXAMPLES OF IBM ENERGY CONSERVATION RESULTS, 1975 COMPARED TO PRECONSERVATION LEVELS

Energy savings

. fuel and

R Size square feet , electric com-

Location (thousands) Type bined (percent)

Campbell, Calif 65 Plant. oo cccmeen 53

Gaithersburg, Md 523 Headquarters____________... 46

Armonk, N.Y____ 420 .____ 0 - 43
Chicago, Hl__._____ 1,836 High rise office.__ 4

Franklin Lakes, N.J_ 350 Headquarters....

Rochester, Minn____ 1,382 Plant. ... 40
Raleigh, N.C.._. 1,065 ... __do__ 39
Glendale, N.Y. 600 Laboratory. .. ee.oo_____ 38
Poughkeepsie, N.Y____ - 2,690 Plant. oo 37
Lexington, Ky...._____ - 1,834 _.___ 1 35
Sterling Forest, N.Y. 249 DP center.___ - 32
San Jose, Calif ._...... 2,069 Plant. e 28
Yorktown, N.Y___.._.. 503 Laboratory. ... ...__ 28
Boca Raton, Fla____ 769 Plant. .o meiaeen 26
Burlington, V. o e 1,330 .____ o o 19

Senator Kex~NEpY. Mr. Aspenson, please proceed.

STATEMENT OF RICHARD L. ASPENSON, MANAGER, MECHANICAL
UTILITIES AND ENERGY CONSERVATION, MINNESOTA MINING
& MANUFACTURING CO., ST. PAUL, MINN.

Mr. AspeExson. Mr. Chairman, I am Richard L. Aspenson, manager
of energy conservation for the 3M Co., a worldwide enterprise with
sales of $3.1 billion last year.

I appreciate being here today to give you an engineer’s insight into
the energy challenge with special emphasis on the time remaining be-
tween now and 1980, and what can be accomplished in the industrial
and commercial sector.

My purpose is quite simple—to argue as strongly and persuasively as
I can for vigorous programs of energy conservation in all of our econo-
my and soclety, with special emphasis on the commercial-industrial
sectors. My purpose is not to downgrade efforts for the increased sup-
ply of conventional energy sources—such as oil and coal—or to suggest
that we should relax our efforts to develop the technologies for new
energy sources, such as solar and nuclear fusion. I think that we must
continue to progress in those areas and that we must try even harder
to succeed. : '

Looking at the energy situation between now and 1980, however, I
do not think that we can develop enough conventional energy sources
or get enough of the new technologies on stream to keep our economy
healthy and provide jobs for the more than 1.5 million people who will
be entering the work force each year. . o

There are three fundamental reasons why we cannot increase supply
to meet demand in this time frame in this country.

First, take a look at the huge size of our national energy production
and consumption system and realize the tremendous effort it would
take to enlarge it even a little bit. Visualize, for example, a railroad
train with standard coal cars, 50 feet in length, each holding 50 tons of
coal. If this train were to represent just 1 percent of national energy




75

consumption, it would stretch more than 5,150 miles—from the city
of Washington, our Nation’s Capital, to Los Angeles and back.

Second, consider the fact that we already know how long it takes to
build conventional energy facilities. For example, we know that it
takes a minimum of 9 to 10 years to build a nuclear power plant, 3 to
10 years to develop oil from new oil fields, and 5 to 8 years to build a
coal-fired powerplant. Given the amount of time remaining before
1980, there just is no way we can build enough of these things to meet
our demand—even if we were willing and able to make all the environ-
mental tradeoffs. It would require the construction of 27 1,000 mega-
watt powerplants to equal just 1 percent of present U.S. energy
consumption.

Third, looking at the new technologies, we and others have made
estimates on how long it will take to, say, derive high Btu gas from coal
in the amounts necessary to have an effect on our huge energy system.
We define “effectiveness” as equal to about 3 or 4 percent of our total
energy needs. Research shows that we cannot expect high Btu gas
from coal for 10 to 15 years, solar-electric for 20 to 30 years, and effi-
cient and direct solar heat for 5 to 25 years.

I know that some will say that we can use solar energy to heat homes
right now. That’s true, but we are some distance away from developing
solar technology that 1s as cost-effective as other energy sources.

Permit me to illustrate graphically the efliciency of present solar
systems as well as how large an undertaking it would be for us to sub-
stitute present solar technology for 10 percent of U.S. energy consump-
tion. Visualize, if you will, how many flat plate collectors would be
required. We have calculated that 10 percent of U.S. energy consump-
tion could be produced by a solar energy system for which the flat
plates alone would take up an area equal to the size of all New England
except the State of Maine.

Thus far, we have confined our remarks to energy consumption and
supply. There also is the matter of cost, and, by referring to cost, I
am not just referring to money. I point to the political costs of energy
dependency ‘as well as emphasizing the human costs that will be ex-
tracted here at home if we do not conserve energy. o

Our 8M purchasing people forecast that energy costs will increase
by 85 percent between now and 1980. This is not out of line with some
government forecasts which estimate that energy costs will double
between1975 and 1980 and triple by at least 1985.

I point out that those are only the direct costs—the gas bill, the
electric bill, and the like. 3M is not energy intensive ; our direct energy
costs are only about 2 percent of sales. We calculate, however, our in-
direct costs are larger by a factor of nine over our direct costs. So
when we add in all the energy input that goes'into raw materials or
commodities or semifinished goods that we buy in order to make prod-
ucts, our energy costs may be 18 or even 20 percent of sales. .

3M started an energy program in 1970. Energy ivas relatively cheap
at the time. Yet, after looking at some of the forecasts, we foresaw
that there could be trouble ahead. We did not éxpect ‘that it would
come as'soon as it did with an ‘oil émbargo. 3M. was.looking. merely
at the:1onger term'supply and demand problenis. .. - e

-~ Fortunately, we had a large in-house engineéring capability that we
could put to work. We- had ‘an energy shortage contingency plan
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drawn up and ready to go by June 1972. When the embargo took
-place nearly 114 years later, we were ready to press the button to ini-
‘tiate a worldwide program of energy conservation. .

Since starting our program we have obtained energy savings of at

least 15 percent in the United States alone. In the beginning, we or-
ganized our people to do the simple things that cost little or no meney—
like turning down the thermostats and turning off the lights. We
now are halfway through a detailed natural gas survey of every
major U.S. plant—some 50 of them. In our total survey of all energy
usage by 8M, we have about 100 people involved in a 3-year under-
‘taking. Our purpose is to learn precisely how our energy is being used
and to make recommendations for capital expenditures. We then
‘will modify our manufacturing precesses to make them more energy
efficient.
" We also have developed engineering standards for new plant and
equipment so that we will not have to go back and redo our new
office buildings and plants to make them energy efficient. Thus far, we
have shared these standards with more than 4,000 businesses, hospitals,
schools and governmental agencies. We have developed a close work-
ing relationship with many people in FEA, ERDA, GSA and the
State energy agencies. As a result of our input from them and our
operating experience, we know, to a large extent, what any business
can do to achieve energy savings. We calculate, for example, that the
.entire U.S. commercial industrial sector can achieve energy savings
,of 10-15 percent with little or no expenditure. We also believe that
another savings of 15 percent—for a total of 25 to 30 percent—can be
“achieved if businesses had the money and were motivated to spend it
_for this purpose.

Chairman Kex~Nepy. How much does that save totally, nationwide
.with these projections, have you figured that out?

Mr. Aspexson. If we were to do this?

Chairman Kex~epy. Yes.

Mr. Aspexson. If we, say, save 25 percent in the commercial and in-
,dustrial sectors, that would be close to 12 or 13 percent of total U.S.
_energy, I believe.

Chairman Kexxepy. That would be a little over 2 million barrels,
-Is what you are talking about, approximately 2 million barrels if you

figure we are anywhere from.

Mr. AspensoN. Mr. Chairman, it would be more than that. It would
- be 12 percent of 35 to 40 or—I will do a little homework here.

Chairman Kennepy. We will get our computer out, Mr. Hubner.

_Mr. Aspevsox. Sixteen percent of our total energy use is imported
01l If we were to save 12 percent totally, by achieving a 25-percent. re-
duction in the commercial, industrial sector, it would he equivalent to
. three-quarters of our present imports. L
Is that correct, Mr. Hubner ?
Mr. Hus~ER. Sounds pretty.close to me.
. Mr. Aspexsoxn. Did I answer the question ?
. Chairman Kex~epy. Yes.: _ ' )

Well. T guess it comes to, as our little computers up here figure, that’s
. approximately 5 million, it is the equivalent of 5 million barrels a day.

Mr. Aspexson. That’s right, because presently imports, I believe, are
. somewhere batween 6 to 7 million barrels per day. :
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Chairman Ken~epy. OK, let’s continue then.

Mr. AspENsoN. Last summer, at the suggestion of the Minnesota En-
ergy Agency, we were asked to make recommendations for legislative
programs that would further the cause of energy conservation.

So we examined our engineering data carefully to see where the
greatest results could be achieved and how people could be motivated to
get the job done quickly.

Before long, we were part of a large, but informal coalition of
people in agriculture, business and labor who were all concerned about
energy conservation in Minnesota. The result is a dialog which pro-
duced “The Minnesota Plan.”

It is based upon the assumption that the carrot as well as the stick
can be employed to encourage energy conservation.

In brief, it involves a tax credit of 25 percent for expenditures on
plant and equipment related to achieving energy efficiency, plus a
same year writeoff. A

Iti{is, in effect, a loan with a 5-year cutoff point. Here is how it would
work.

If an engineer could certify on a tax return that $4 of expenditure
would result in $1 of energy savings annually, a given project would be
eligible for the tax credit.

The “break even” point for large and small corporations would
range between 2 to 2.7 years. The Government also would “break even”
by taxing the savings that would show up in corporate profits. The
Government, thus, would recover its costs for the program in 6 to 8.2
years. What would be the effect on governmental revenues? Frankly,.
we do not know. Our estimates range from $0.5 billion to $6 billion in
the peak year of the 5-year program. We are hopeful that the sub-
committee might look into this aspect further, using economic models
and the computer technology at its disposal.

However, most of us feel it will be relatively easy to administer
under the Internal Revenue Code with protection against fraud and
confidentiality.

However, most of us feel that we should also look at the economic
costs of not undertaking this or a similar program aimed at the same
objectives.

We calculate, for example, based upon a National Academy of En-
gineering study that the cost of building new energy producing facili-
ties to make up for a lack of conservation would total at least $110 bil-
lion, and that calculation was made on the basis of what money cost
in 1973. A comparable amount of money spent on conservation would
be $60 billion.

As one member of that “Minnesota Plan” coalition, I appreciate the
fact that the concept of tax credits may not be popular at the moment.
Yet we must point out how this proposal differs from others. Namely,
it aims like a rifle shot at the specific objective of energy conservation.

It has anti-inflationary aspects inasmuch as it will decrease demand
and hold down prices.

It has a favorable impact on balance of payments.

It will motivate particularly the small businessman who does not
have in-house engineering capability, to go in search of it.

It will produce jobs for those who will participate in retrofitting
America’s plants equipment and buildings.

83-198 O -77 -6
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We do not think that this concept will be applicable to the Nation’s
entire energy conservation needs. We see it as being particularly ap-
propriate for the manufacturing process where the four-in-one formula
will work well in achieving substantial results.

Commercial buildings such as apartments and retail stores need
another kind of solution. In these instances, for example, double glaz-
ing of windows could not be justified under the formula.

. Likewise, energy conservation in the residential sector requires so-
utions.

So what may be in order for those kinds of situations may be tax
credits or loans based upon ASHRAE standards. ASHRAE is the
American Society of Heating, Refrigeration and Airconditioning En-
gineers. This professional society has developed standards for new
construction which, I believe, have been adopted by at least five states
and now are before the legislatures of others. Using either credits or
loans, these same standards could be applied to the “retrofit” of the
commercial-residential sectors.

The American people, if given the facts, will respond to leadership.
So what we need is a greater public understanding—education—fol-
lowed by the will to take the steps necessary. We also need a coherent
national energy policy that places a high priority on energy conserva-
tion in the years leading up to 1980.

Your subcommittee should be commended on your efforts to bring
this vital issue-—one which is very highly complex—into sharper fo-
cus. In so doing, you are helping prove that our political system is not
merely reacting to immediate crisis, but that you and others are antic-
ipating problems and trying to solve them while there still is time.

Thank you very much for inviting me here today. .

Senator Ken~epy. Fine, thank you vey much Mr. Aspenson. The
text of “The Minnesota Plan” that you furnished the subcommittee will
be placed in the hearing record, if there is no objection.

[The material referred to follows:]
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“THE MINNESOTA PLAN”

An energy-conservation concept that Minnesotans
in business, government, and labor believe
should be closely examined by Congressional
leaders and Administrative policy-makers
in Washington,

It is being suggested in a spirit of non-
partisanship because increasing energy
costs and the threat of short supplies have created
a commonality of interest among those who
would maintain production and jobs as well
as those who fear adverse inflationary and
environmental impact.

CONTENTS

The rationale for the proposal as well as the
impact upon business and government are
explained.

The economic impact on governmental revenues

and some commonly asked questlons are
presented along with answers.

Legislative Background — A digest of related legislation

Proposed Act —

introduced in the 94th Congress is outlined.

Text of bill is presented. This answers some of
the technical points that might be made about
this proposal.
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SUMMARY OF PROPOSAL

New energy supplies cannot be developed quickly enough
in the next 10 years to meet rising demand. Therefore,
energy conservation must be prime national goal if
commercial and industrial businesses are to operate at
high enough levels to keep people employed.

ALSO:

—  Energy has led the way in creating inflation. Real
costs of energy are expected to triple by 1985. If the
inflationary impact of rising energy costs is to be
ameliorated, it is necessary to hold down demand for
energy supplies (i.e. conserve).

—  If energy is not conserved, new energy facilities must
be built. Because of adverse environmental impact, it is
undesirable to increase energy supplies without making a
real effort to reduce energy demand.

—  Substantial energy conservation can be accomplished in
the commercial-industrial sector. Raising the price of
energy, however, cannot be the sole approach to cutting
consumption. Capital must be invested to modify existing
commercial buildings, plants, and equipment so that energy
efficiency is achieved. Therefore, there must be economic
incentives to use capital for energy conservation purposes,
particularly in an atmosphere of capital shortage.

Reduce energy consumption in the commercial-industrial sector -

by at least 30 per cent below levels that otherwise would be
achieved without an energy conservation incentive program.

Tax eredit of 25 per cent for expenditures related to energy
conservation as well as same year write-off.

The program, as explained on the following pages, contains
these features: a program that is easy to administer, has
built in protection against abuse, and does not continue
beyond five years.

Job holders, because large numbers of people can be employed
by businesses to carry out the objectives of the program,

—  Consumers, the effects of the program are anti-
inflationary.

—  Small as well as large businesses. Figures document the
incentives provided for both to get the job done quickly.
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—  Energy intensive industries which often have the most
difficulty in raising capital.

—  Agriculture which requires energy in substantial amounts
for a variety of tasks, including crop drying and quick
freezing. A recent U.S. Department of Agriculture study
points out how much more rural Americans are dependent
upon propane and gasoline than their urban counterparts.
About 75 per cent of propane is derived from natural gas,
the energy source that is least available.

—  Those who are concerned about the environment. Less energy
consumption means less adverse environmental impact.

Both business and government recover the costs of the program.
Business cuts energy expenses and realizes additional profits.
The government taxes the energy savings. After “‘break even”
points are reached, both profit in every succeeding year.

On tke following pages, the program is fully explained with special emphasis on
economic and environment impact and the effects on governmental revenue.
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“THE MINNESOTA PLAN”

COMMERCIAL-INDUSTRIAL ENERGY CONSERVATION INCENTIVE PROGRAM

THE PROBLEM:

Among those who have examined the energy supply-demand problem for both the U.S. and
the world community, there is near unanimity in defining the problem and even a large
amount of agreement in identifying solutions. They commonly agree, for example, that:

— Development of new technologies will not take place in the near future. Supplies of
“new”’ energy sources, such as solar and nuclear fusion, will not be available in
quantity to have substantial impact before 1985, if then.

— In the immediate (1975-76) and short-term periods (before 1985), energy
conservation should be a primary goal of national and international energy policies. In
this period, the demands of larger populations and the desire to achieve economic
growth will put increasing pressures on existing energy supplies. Therefore, in view of
the economic and environmental costs for energy, our rate of consumption must be
reduced.

~ Given the dimensions of the problem, energy conservation must be achieved by all
users, including the homeownet and the commercial-industrial user, in a short time
frame (probably within no more than three to five years). This proposal addresses itself
to the commercial-industrial effort.

PRIME OBJECTIVE:
TO PROVIDE ECONOMIC INCENTIVES FOR THE COMMERCIAL-INDUSTRIAL

SECTOR TO MAKE ENERGY-SAVING CAPITAL EXPENDITURES OF SUFFICIENT
SIZE TO REDUCE CONSUMPTION BY AT LEAST 30 PER CENT.

DISCUSSION OF OBJECTIVE:

Many energy saving measures can be adopted with little or no capital expenditures. Because
of the significant rise in energy costs in the last two years, many of these already have been
taken by industry and commercial businesses. However, there are many other energy-saving
measures that could or would be taken if there were additional economic incentives. These
require capital expenditures for which funds often are not available, given the competing
demands that are being placed upon increasingly scarce capital resources.

(Various kinds of industries and businesses require differing amounts of energy supplies and
have varying potentials for achieving energy conservation. On the basis of engineering
experience, it is estimated that average energy savings of 15 per cent can be achieved with
little or no expenditures and that perhaps savings of 30 per cent can be achieved if sufficient
additional capital outlays were made.)
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PARAMETERS OF COMMERCIAL-INDUSTRIAL ENERGY CONSERVATION
INCENTIVE PROGRAM

In developing such a program, certain assumptions were made:
1) The program must not significantly decrease governmental revenues.

2) The incentive should be provided at the federal level. (The taxation systems of the
various states vary greatly and probably could not be employed to achieve a
nation-wide result. Corporate income taxes at the federal level are much higher
than in the states, hence have greater potential to promote energy saving
incentives.)

3) Small corporations must be motivated as well as the larger ones through a tax
incentive program. Indeed there are greater potential energy savings to be

achieved in small business, given its aggregate affect on total energy usage. Smaller
business also frequently needs outside help through consulting firms to identify
and achieve energy savings. Funds, particularly in a recession, are lacking for this
activity in many smaller businesses. Larger firms may have “in house’ personnel
capabilities but still lack the capital to achieve the desired results on the scale
necessary. This particularly is true of industries which are energy-intensive, such
as the chemical, steel and aluminum industries.

4) The program initially must achieve significant results in existing structures and-
production facilities, many of which are energy wasters. Attention must be given
to “retrofit,” because most facilities, even in five years, will still have been
constructed before 1975.

5) “Pay back” to both the government and business must be short-term, given the
urgency of the energy problem and other factors relating to the general economic
health of the nation.

THE PROPOSAL

A) AN ENERGY CONSERVATION TAX CREDIT ALLOWED AT 25 PER CENT
OF THE TOTAL INVESTMENT.

B) WRITE-OFF FOR DEPRECIATION PURPOSES IN THE YEAR OF
INSTALLATION FOR ENERGY CONSERVATION EXPENDITURES.

The tax policy of the United States can be used to accomplish this purpose without
continuing cost to industry or to the government. Beyond a short time, industry benefits
from continuing energy cost savings and government from continuing increased revenue by
taxing the energy savings. .

Here is how the program would work.
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The present tax structure for corporations includes a maximum federal income tax rate of
48 per cent, commonly a state tax of 2 per cent (for total corporate income tax of 50 per
cent), a 10 per cent federal investment credit, and depreciation over 18 years. Thus, for
example, if a corporation invests $100,000 for energy-saving purposes, its net cash outlay is
$40,000, as shown below:

Capital outlay $100,000
Less tax recovery on capital costs (50%) 50,000

Less 10% investment credit 10,000
$ 40,000

Under the proposed Commercial-Industrial Energy Conservation Incentive Program, a tax
credit would be allowed at 25 per cent of the total investment for qualifying energy
conservation facilities and equipment. Thus, a $100,000 capital investment would result in a
net cash outlay of $25,000.

Capital outlay $100,000
Less tax recovery on capital costs (50%) 50,000
$ 50,000
Less 25% energy conservation tax credit 25,000
$ 25,000

Table 1, below, compares present taxation with proposed method (25 per cent energy
conservation tax credit and same year write-off) on a large corporation (50 per cent state
and federal tax rate bracket) which spends $10 million of capital on qualifying energy saving
facilities and/or equipment. As Table IT demonstrates, we obtained essentially the same
result on a hypothetical “small” corporation (22 per cent federal, 2 per cent state tax rate
bracket) which spent $10,000 for energy conservation purposes.
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TABLE I

EXAMPLE: CORPORATIONS IN 50% TAX BRACKET
© (48% federal, 2% state)

(In millions of dollars)

Present Proposed
tax system for energy program
1. CAPITAL EXPENDITURE $10.0 $10.0
2.  Less recovery through tax
credit -1.0 -2.5
3. NET FIRST YEAR OUTLAY $ 9.0 $ 75
4. Less tax recovery of capital

costs (federal tax rate 48% state

tax rate 2%) -5.0 (over 18 years) -5.0 (over 1 year)
5. Add adjustment to line 4

for present value @ 4% after

taxes +
6. NET CASH OUTLAY $

0.0*
$ 25

=
[N]

@
(&}

*no adjustment because of first-year write-off.

Based upon 3M’s experience, an expenditure of $4 for energy conservation purposes yields
an energy cost savings of $1. Thus, continuing our example of a 50 per cent bracket
corporation spending $10 million for energy conservation purposes, we find that this
corporation saves $2.5 million. As the chart below shows, we also deduct the taxes paid and
we find that the corporation has an Annual Net Energy Savings of $1.25 million.

1. Energy Savings $ 2.5 million
2. Less taxes paid

(50% rate) -1.25 7
3.  ANNUAL NET ENERGY SAVINGS $125 7

To determine the “number of years to recover capital investment,” it requires separate
calculations for the present tax system, which includes depreciation, and the proposed
energy program which contains same year write-off.

Using the double declining method of depreciating, it is calculated that the number of years
to recover capital investment is 5.3 years under the present system for a corporation in the
50% tax bracket.

Number of years to recover the capital investment under the proposed energy program is
calculated by dividing the Net Cash Outlay by the Annual Net Energy Savings, as shown

below:

(In millions of dollars)
1. NET CASH OUTLAY $ 25
2. Divided by ANNUAL NET $ 1.25

ENERGY SAVINGS
3. Equals TIME TO RECOVER
INVESTMENT 2 years

CONCLUSION: A corporation in the federal-state 50 per cent tax bracket would recover its
investment under the energy conservation plan in two years rather than 5.3 years under the

present system.




86

7.

TABLE II
EXAMPLE: CORPORATIONS IN 24% TAX BRACKET
(22% federal, 2% state)

Present Proposed
tax system for energy program
1. CAPITAL EXPENDITURE $10,000 $10,000
2.  Less recovery through tax
credit -1,000 -2,500
3. NETFIRST YEAR OUTLAY $ 9,000 $ 7,500
4.  Less tax recovery of capital
costs (federal tax rate 22%; state
tax rate 2%) -2,400 (over 1{8 years) -2,400 (over 1 year)
5. Add adjustment to line 4 for .
present value @ 4% after taxes +600 0*
6. NET CASH OUTLAY $ 7,200 $ 5,100

*no adjustment because of first-year write-off.

Again, as pointed out in the $4-$1 energy expenditure-savings ratio in Table I, based upon
3Mi’s experience, an expenditure of $10,000 yields an energy cost savings of $2,500. Thus,
as the chart below shows, upon deducting the taxes paid (24% or $600), we find that the
small corporation in this example has an Annual Net Energy Savings of $1,900.

1. Energy Savings $ 2,500
2. Less taxes paid

@ 24% rate -600
3. ANNUAL NET ENERGY SAVINGS $ 1,900

To determine the “number of years to recover capital investment,” it requires separate
calculations for the present tax system, which includes depreciation, and the proposed
energy program which contains same year write-off.

Using the double declining method of depreciating, it is calculated that the number of years
to recover capital investment is 4.25 years under the present system for a corporation in the
24% tax bracket.

Number of years to recover the capital investment under the proposed energy program is
calculated by dividing the Net Cash Outlay by the Annual Net Energy Savings, as shown
below:

(In dollars)
1. NET CASH OUTLAY $ 5,100
2. Divided by ANNUAL NET
ENERGY SAVINGS $ 1,900
3. Equals TIME TO RECOVER
INVESTMENT 2.7 years

CONCLUSION: A corporation in the federal-state 24 per cent tax bracket would recover its
investment under the energy conservation plan in 2.7 years rather than 4.25 years under the
present system.
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What would be the effect of such an energy conservation incentive program on
governmental revenues?

The government initially would lose revenue because of the 25% tax credit, but it would
make up this loss very quickly by taxation of the energy savings in future years. Using the
figures in Tables I and 11, we calculate that the break even point for the government is 6.0 to
8.2 years.

.. . CONTINUING OUR EXAMPLES OF CORPORATIONS IN:

50% bracket 24% bracket

1. Taxes not collected by government because $ 2.5 million $ 2,500

of Energy Conservation Tax Credit
2. Tax loss due to first year write-off $ 5.0 million $ 2,400
3. TOTAL COST TO GOVERNMENT $ 7.5 million $ 4,900
4, Divided by amount government recovers each

year in taxes on energy savings $ 1.25 million $ 600
5. Equals time in which federal government

recovers lost revenue due to energy . .

conservation program : 6.0 years 8.2 years
6. Rate of return to government 15.4 per cent 10.1 per cent

After the break even points for corporations and the government are reached, there would
be annual savings for all thereafter. The economic impact would be much greater, however,
because there would be less dependence on non-U.S. energy sources and consequently an
improved trade account and balance of payments. Monies that might have been destined to
leave the U.S. will circulate within the U.S. economy. Jobs would be produced for those
who could participate in the “retrofit” of existing plant and equipment. In a short time, the
over-all effect of this program would be anti-inflationary — a program that would benefit
the consumer.

We feel that the above break even points would provide sufficient incentive for large,
energy-intensive companies and industries to spend monies on energy-conservation-related
facilities and equipment and the smaller users also would have economic incentive to
conserve valuable resources. We appreciate the fact that these expenditures must be
competitive, in terms of return on investment, with others that these companies must make
if they are to improve productivity and produce new products.

A question that might be asked: how much of the energy conservation activity would have
been accomplished under the present 10% tax credit, assuming no new program. That
question is not easy to answer precisely. However, it can be assumed that some of it would
have, but not enough energy conservation activity would have been achieved as quickly. The
incentive for business would be to complete the energy conservation “retrofit” programs
quickly because this program would expire in five years. Another related question: what
would be the result of such a program, if 30% savings were realized in the industrial
commercial sector. We calculate that U.S. usage totals the equivalent of 44 million barrels
per day. If the industrial-commercial sector were to reach the goal of 30% savings, there
would be conservation of the equivalent of 5.5 million barrels of oil per day.

Public Relations Department
3M Company
St. Paul, Minnesota 55101
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FACT SHEET — THE MINNESOTA PLAN

On Commercial-Industrial Conservation Incentive Program

'PROBLEM:
If the Commercial-Industrial sector of the economy were to realize 30 per cent savings
in energy consumption, the equivalent of about 5.5 million barrels of oil per day would
be conserved. The cost of importing this oil at current prices ($13.50 per barrel) is |
$74.25 million per day. On an annual basis, this oil costs the U.S. payments account
about $27 billion — about the same amount of money that the federal government will
spend on health in fiscal 1976.

BASIC ASSUMPTIONS:
1) the increased cost of energy already has provided significant incentives to industry
and commercial businesses to conserve energy. On the basis of our engineering data as
well as other input from public and private sources, we calculate that this sector can
conserve 15 per cent of its energy consumption by spending little or no money.

2) to reach total savings of 30 per cent (another 15 per cent, in other words), capital
expenditures must be made to alter present plant and equipment for energy
conservation purposes. These may total as much as $60 billion. (There are 40 billion
square feet of commercial-industrial space in the U.S.; we estimate that it will cost on
the average of $1.50 per square foot to alter existing space for energy conservation
purposes.)

FUNDAMENTAL ECONOMIC TRADE-OFFS IN A FIVE YEAR PROGRAM
1) assuming 100 per cent participation in the program, total costs would be $60
billion. Energy cost savings using current figures would total $67.75 billion in five
years ($13.55 billion times five). From the standpoint of practicality, no program, of
course, will receive 100 per cent participation. The important points to remember in
examining such figures: A) The maximum cost of such a program does not exceed $60
billion over five years; B) The energy cost savings exceed the total cost of the program
in five years. After that, energy cost savings will be a plus in every succeeding year.

2) if no capital expenditures were to be made to achieve the additional 15 per cent
conservation goal (for a total of 30 per cent savings in the commercial-industrial
sector), we make the assumption that additional energy would have to be produced
domestically in order to reach the goal of energy independence. This would amount to
developing domestic resources that could produce the equivalent of 2.75 million
barrels of oil per day. According to a National Academy of Engineering study, this
would require a capital investment of about $110 billion if it were to be accomplished
by 1985.

This figure, expressed in 1973-74 dollars, does not include money required for working
capital, dividend, debt service, or other financial needs. To that enlarged sum it also is
necessary to add the cost of importing oil over the 10 years while the nation is striving
to reach that goal. THUS, A MAXIMUM EXPENDITURE OF $60 BILLION ON
ENERGY CONSERVATION ELIMINATES THE NEED TO SPEND A MINIMUM OF
$110 BILLION ON NEW ENERGY FACILITIES. Not only are results achieved more
quickly by spending the $60 billion, but the economic benefits will be distributed
more widely and adverse environmental impact is eliminated by avoiding the
construction of such energy producers as oil refineries, coal mines, and nuclear power
plants.
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THE PROPOSAL
a) an energy conservation tax credit at 25 per cent of investment on energy saving

facilities and equipment.
b) write-off for depreciation in the year of installation. -

OBJECTIVE
To encourage capital expenditures for energy conservation purposes within five years

so that commercial-industrial sector achieves energy savings of 30 per cent.

WHAT WOULD BE ACCOMPLISHED?
a) industry would accomplish energy savings very quickly. Break even point for
expenditures would be 2 to 2.7 years. Annual cost savings every year thereafter.
b) government would experience improved balance of payments position because
there would be less need for foreign oil. In 6.0 to 8.2 years government would recover
costs by taxing energy savings. X
¢) the consumer would benefit because the program is anti-inflationary in as much as

it would reduce energy costs.
d) labor would benefit from jobs created by the capital expenditures.

WHAT WOULD BE THE LENGTH OF THE PROGRAM?
Five years. \

WHO WOULD QUALIFY FOR PROGRAM? . .
Comumercial and industrial businesses could participate provided a professional or
practicing engineer certified that specific projects would yield at least $1 of energy
savings for $4 of expenditure. The data for these calculations are readily available and
can be easily employed by professionals.

WHAT WOULD GUARD AGAINST ABUSE?
The fraud sections of the internal revenue codes.

WHAT WOULD BE THE MECHANISM TO GUARD AGAINST ABUSE?
Internal Revenue Service audits which routinely are done in most big businesses. In
smaller businesses, there would be “spot” audits.




Related Bills Introduced in 94th Congress

1) . R. 793 introduced by George M. O’Brien (R., Illinois)
on January 14, 1975, to provide for an income
tax deduction for expenditures made for effective
insulation and heating equipment in residential
structures.

|
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2) H. R. 2002 introduced by J. Kenneth Robinson (R., Virginia)
on January 23, 1975, to provide a special tax allowance
for depreciation with respect to certain by-product
and waste energy conversion facilities.

3) H. R. 2066 introduced by Charles A. Vanik (D., Ohio) and
24 co-sponsors, to allow an income tax credit for
certain expenditures of a taxpayer relating to thermal
design of the taxpayer’s residence. Introduced on
January 23, 1975, along with similar bills, H. R.
2067, 2068, 2482, 2648, 3064, and 4728.

4) H. R. 2981 introduced by William S. Cohen (D., Maine) to allow
individuals an income tax credit for 25% of amounts
incurred for the installation of insulation and heating
equipment in existing residential structures. Intro-
duced on February 6, 1975.

5) L. R. 3004 introduced by Barry Goldwater Jr., (R., Calif.)
to provide for a refundable tax credit for certain building
insulation and heating improvements. Introduced on
February 6, 1975. Similar bills include H. R. 5003.

6) 1. k. 6860 introduced by Al Ullman (D., Oregon) on May 9, 1975,
to:
1) impose o0il quotas;
2) establish import licensing system;
3) set duties on imported oil;
4) increase gasoline tax;
5) increase tax on special motor fuels;
6) provide for tax credits to offset higher fuel costs;
7) impose an auto fuel efficiency tax;
8) repeal excise tax on intercity buses;
9) repeal excise tax on radial tires;
10) provide a tax credit for home solar energy
equipment expenditures;
11) establish an energy conservation and conversion
trust fund;
12) set up an excise tax on business use of oil and
natural gas;




7) S.28

8) S. 897

9) S.1195

10) H. R. 7014

11) H. R. 8650
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13) allow five-year amortization of energy-related
property; -~

14) allow investment credits for nondepletable energy
sources but deny them for energy consuming devices;

15) provide a tax credit for recycling solid waste
materials.

This amended bill passed the House with major

provisions intact. Senate Finance completed hearings.

Now awaiting “mark up.”

introduced by Senators Moss (D., Utah) and Cranston
(D., California) to provide an income tax deduction

or credit for energy conserving residential expenditures.
Introduced on January 15, 1975.

introduced by Charles Mathias (R., Md.) on
February 28, 1975, to provide tax incentives for
energy conservation.

introduced by Hugh Scott (R., Pennsylvania) to provide
income tax credits for expenditures by an individual

to conserve energy used in heating and cooling a home.
Introduced March 17, 1975.

introduced by John Dingell (D., Michigan) to:

1) establish, contingent on Congressional approval,
standby energy authority with respect to energy
conservation plans, rationing, international oil
allocation, and international energy exchanges;

2) authorize a national civilian strategic petroleum
reserve;

3) de-control (in conjunction with a windfall profits
tax) the price of domestic old oil;

4) set up a voluntary conservation program for
industrial energy users;

5) impose an auto efficiency tax;

6) allow the Administration to require energy efficiency
labels for appliances;

7) allow FEA to require more major fuel-burning
installations to burn fuels other than oil or
natural gas.

Reported to House with amendments on dJuly 9, 1975,

passed September 22, 1975. Some “emergency”

aspects of this Bill passed Senate in S.622. Now

in conference.

introduced by William Barrett (D., Pennsylvania)

on July 15, 1975, to authorize funds for state and
local government programs for insulating the homes
of low-income persons and to encourage state and
local governments to include energy conservation
standards in their building codes. Passed the !1nuse
with amends on September 5, 1975, referred to Senate
Commerce on September 8, 1975.




12)

S. 680

S. 594
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Other energy conservation bills of particular interest

to Commercial-Industrial Sector

introduced by Richard Stone (D., Florida) to encourage
and protect investments in research, exploration,
development and production of energy resources.
Introduced February 13, 1975.

introduced by Hugh Scott (R., Pennsylvania), an
omnibus bill that also provides for national energy
conservation standards for new residential and
commercial buildings. Proposal is being considered

by 11 committees. H. R. 2633 is companion bill which
was introduced by Harley Staggers (D., Virginia)

and Samuel Devine (R., Ohio). Hearings were held in
House on March 10, 1975, and in Senate on February 13,
1975.
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“THE MINNESOTA PLAN”
COMMERCIAL INDUSTRIAL ENERGY CONSERVATION INCENTIVE ACT OF 1975

ACT SEC. 1 CREDIT FOR ENERGY CONSERVATION EXPENDITURES. —

Act Sec. 1 (a) Allowance of Credit. — Subpart A of part IV of subchapter A of chapter
1 (relating to credits allowed) is amended by inserting after section 40 the following new
section:

{Code Sec. 40 A]
“SEC. 40 A. ENERGY CONSERVATION EXPENDITURES.
‘“(a) General Rule. — There shall be allowed, as a credit again;st the tax imposed by this
chapter, an amount equal to 25 percent of the energy conservation expenditures (as defined

in subsection (g) ) paid or incurred in such taxable year.

“(b) In Lieu of Section 38 Credit. — The credit allowed by this section shall be in lieu
of any credit allowable under section 38 for said expenditures.

“(¢) Limitation. — Notwithstanding subsection (a), the credit allowed by this section
for the taxable year shall not exceed 100 percent of the liability for tax for the taxable year.

. “(d) Liability For Tax. — For purposes of subsection (c), the liability for tax for the
taxable year shall be the tax imposed by this chapter for such year, reduced by the sum of
the credits allowable under —

(A) section 33 (relating to foreign tax credit),

(B) section 35 (relating to partially tax exempt interest),

(C) section 37 (relating to retirement income),

(D) section 38 (relating to investment in certain depreciable property),

(E) section 40 (relating to expenses of work incentive programs), and

(F) section 41 (relating to contributions to candidates for public office).
“For purposes of this subsection, any tax imposed for the taxable year by section 56
(relating to minimum tax for tax preferences), section 72(m)(5)(B) (relating to 10 percent
tax on premature distributions to owner-employees), section 408(e) [{] (relating to
additional tax on income from certain retirement accounts), section 402(e) (relating to tax
on lump sum distributions), section 531 (relating to accumulated earnings tax), section 541
(relating to personal holding company tax), or section 1378 (relating to tax on certain
capital gains of subchapter S corporations), and any additional tax imposed for the taxable

year by section 1351(d)(1) (relating to recoveries of foreign expropriation losses), shall not
be considered tax imposed by this chapter for such year.

83-198 O - 77 - 7
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“(e) Carryback and Carryover of Unused Credit. —

“(1) Allowance of Credit. — If the amount of the credit determined under
subsection (a) for any taxable year exceeds the limitation provided by subsection (c})
for such taxable year (hereinafter in this subsection referred to as “unused credit
year”’), such excess shall be —

““(A) an energy conservation credit carryback to each of the 3 taxable years
preceding the unused credit year, and

*(B) an energy conservation credit carryover to each of the 7 taxable years
following the unused credit year

and shall be added to the amount allowable as a credit by section 40 A for such years.
The entire amount of the unused credit for an unused credit year shall be carried to the
earliest of the 10 taxable years to which (by reason of subparagraphs (A) and (B) such
credit may be carried, and then to each of the other 9 taxable years to the extent that,
because of the limitation contained in paragraph (2), such unused credit may not be
added for a prior taxable year to which such unused credit may be carried.

“(2) Limitation — The amount of the unused credit which may be added under
paragraph (1) for any preceding or succeeding taxable year shall not exceed the
amount by which the limitation provided by subsection (c¢) for such taxable year
exceeds the sum of —

““(A) the credit allowable under subsection (a) for such taxable year, and

“(B) the amounts which, by reason of this subsection, are added to the
amount allowable for such taxable year and attributable to taxable years
preceding the unused credit year.

“(f) Recapture. —

“(1) In General. — If during any taxable year the taxpayer disposes of property
with respect to which a credit was allowed under subsection (a} at any time within 24
months after the date on which he paid or incurred an energy conservation
expenditure, then the tax under this chapter for said taxable year shall be increased by
an amount equal to the credits allowed under this section for such taxable year and all
prior taxable years.

“(2) Carrybacks and Carryovers Adjusted. — In the case of any disposition
described in paragraph (1), the carrybacks and carryovers under subsection {e) shall be
properly adjusted.

“(8) Section Not To Apply In Certain Cases. — Subsection (f) shall not apply
to—

“(A) a transfer by reason of death, or

“(B) a transaction to which section 381(a) applies.
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“(4) Special Rule. — Any increase in tax under paragraph (1) shall not be treated
as tax imposed by this chapter for purposes of determining the amount of any credit
allowable under subpart A.

“(g) Definitions; Special Rules. —

“(1) For purposes of this section, the term “energy conservation expenditures”
means amounts paid or incurred by the taxpayer for the retrofit of plant, equipment
and other business facilities utilized in the taxpayer’s trade or business on October 1,
1975, provided that each dollar of retrofit expenditure results in an energy savings of
25 cents in the taxpayer’s trade or business.

“(2) No item shall be taken into account under paragraph (1) unless the 25
percent energy savings required thereunder is certified by a licensed or practicing
engineer and a certification by the engineer in accordance with regulations prescribed
by the Secretary or his delegate is attached to the return of tax on which the credit is
claimed.

“(3) No item shall be taken into account under paragraph (1) to the extent that »
the expenditure is made for the retrofit of residential property.

“(4) Subchapter S Corporations. — In case of an electing small business
corporation (as defined in section 1371)

(1) the energy conservation expenditures for each taxable year shall be
apportioned pro rata among the persons who are shareholders of such corporation
on the last day of such taxable year, and

“/(2) any person to whom any expenditures have been apportioned under
paragraph (1) shall be treated (for purposes of this subpart) as the taxpayer with
respect to such expenditures.

“(5) Estates and Trusts. — In the case of an estate or trust —

(1) the energy conservation expenditures for any taxable year shall be
apportioned between the estate or trust and the beneficiaries on the basis of
income of the estate or trust allocable to each,

/(2) any beneficiary to whom any expenditures have been apportioned
under paragraph (1) shall be treated (for purposes of this subpart) as the taxpayer
with respect to such expenditures.

“(6) Limitations With Respect To Certain Persons. — In the case of —

*(1) an organization to which section 593 applies,

“(2) a regulated investment company or a real estate investment trust subject
to taxation under subchapter M (section 851 and following), and

*(8) a cooperative organization described in section 1381(a),

rules similar to the rules provided in section 46(d) shall apply under regulations
prescribed by the Secretary or his delegate.
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“(7) Cross Reference. —

For application of this subpart to certain acquiring corporations, see section
381(c)(25). Act. Sec. 1(b) Technical and Clerical Amendments. —

Act. Sec. 1{b) (1) The table of sections for such subpart is amended by inserting after
section 40 the following:

“Sec. 40 A. Energy conservation expenditures.”

Act Sec. 1(b) (2) Section 56(a)(2) (relating to imposition of minimum tax) is amended
by redesignating clauses (v), (vi) and (vii) as clauses (vi), (vii) and (viii) and by inserting after
clause (iv) the following new clause:

“(v) section 40 A (relating to energy conservation expenditures)”.

Act Sec. 1(b) (3) Section 56(c)(1) (relating to tax carryovers) is amended by
redesignating subparagraphs (E), (F) and (G) as subparagraphs (F), (G) and (H) and by
inserting after subparagraph (D) the following new subparagraph:

“(E) section 40 A (relating to energy conservation expenditures)”.

Act Sec. 1(b) (4) Section 381(c) (relating to certain acquiring corporations) is
amended by inserting after paragraph (24) the following new paragraph:

“(25) Credit Under Section 40 A for Energy Conservation Expenditures. — The
acquiring corporation shall take into account (to the extent proper to carry out the
purposes of this section and section 40 A, and under such regulaticns as may be prescribed
by the Secretary or his delegate) the items required to be taken into account for purposes of
section 40 A in respect of the distributor or transferor corporation.

Act Sec. 1(b) (5) Section 6096(b) (relating to designation of income tax payments to
Presidential Election Campaign Fund) is amended by inserting after section number 40 the
following new section number:

“«40 A”
ACT SEC. 2. DEDUCTION FOR ENERGY CONSERVATION EXPENDITURES. —

Act. Sec. 2(a) Allowance of Deduction. — Part VI of subchapter B of chapter 1
(relating to itemized deductions for individuals and corporations) is amended by adding
thereto the following new section:

[Code. Sec. 1891

“Sec. 189. Energy Conservation Expenditures.

“(a) In General. — A taxpayer may treat energy conservation expenditures which
are paid or incurred by him during the taxable year in connection with his trade or

business as expenses which are not chargeable to capital account. The expenditures so
treated shall be allowed as a deduction.
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“(b) Definitions. — For purposes of subsection (a) the term “‘energy conservation
expenditures” shall have the same meaning and be subject to the same restrictions as
are set forth in subsection (g)(1), (2) and (3) of section 40 A (relating to the credit for
energy conservation expenditures).

“(c) When Method May Be Adopted. —

“(1) Without Consent. — A taxpayer may, without the consent of the

Secretary or his delegate, adopt the method provided in this section for his first
taxable year —

“(A) which begins after December 31, 1975, and ends after the date on
which this title is enacted, and

“(B) for which expenditures described in subsection (a) are paid or
incurred.

.“(2) With Consent. — A taxpayer may, with the consent of the Secretary or
his delegate, adopt at any time the method provided in this section.

*“(d) Scope. — The method adopted under this section shall apply to all
expenditures described in subsection (a). The method adopted shall be adhered to in
computing taxable income for the taxable year and for all subsequent taxable years
unless, with the approval of the Secretary or his delegate, a change to a different
method is authorized with respect to part or all of such expenditures.

Act Sec. 2(b) Technical and Clerical Amendments. — The table of sections for such
part is amended by adding at the end thereof the following new section:

“Sec. 189. Energy conservation expenditures.”
ACT SEC. 3 EFFECTIVE DATES; TERMINATION PROVISION. —
Act Sec. 3 (a) Sections 1 and 2. — Except as provided in paragraph (b), the
amendments made by sections 1 and 2 shall apply to amounts paid or incurred after

December 31, 1975, in taxable years ending after December 31, 1975.

Act Sec. 3 (b) Sections 1 and 2. — The amendments made by sections 1 and 2 shall
not apply to amounts paid or incurred after December 31, 1980.
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Chairman KenNEpY. I would be interested in what your general ob-
servations have been with regard to the business comniunity generally
in moving in the areas which you and Mr. Hubner have testified on
to achieve that approximately 20- or 25-percent savings? How active
1s the business community generally just under the existing structure
and system ; what can we expect ¢

Have you got any sort of ballpark figures based upon your own
knowledge of other major companies and corporations? How much
progress are we really making ¢

Mr. AspeEnsoN. Mr. Chairman, are you asking me for a percentage
of energy reduction ? '

Chairman Kenn~epy. I was just wondering what you could tell us
about, if you can, a percentage or give us whatever comment you would
have or general reaction. You must be in touch with many of the lead-
ers of companies and corporations who must be giving a good deal
of thought to this. You ta‘fked about what it coulf mean if you get a
20- or 25-percent savings generally among American industry and I
am just wondering how rapidly other companies and corporations are
moving in that direction ?

Mr. Hubner, do you want to take that ?

Mr. AspeExsoN. There are a number of companies that are active.
They are primarily the ones that have captive engineering groups with-
in their corporation. Very few companies have probably gone out and
hired professional people to make energy conservation analysis.

I wish I could say that the majority of American business has re-
sponded to the problem and have shown similar results, but in my
opinion this is not the case. Many of them have reduced energy use.
I think they are all aware and concerned with the problem, but the con-
viction in many cases to get the job done is not there.

Chairman Ken~epy. Mr. Hubner. :

Mr. HuenEr. I believe most corporations have given energy conser-
vation a good college try. It is pretty hard to guess at the number, but
if T were to guess I would say 10- or 15-percent savings might have been
made over all. Some companies have not saved as much as that be-
cause they are much more energy intensive, so the potential for savings
simply isn’t there,

So, I do think constant pushing in this entire area on the part of
the Government can produce some quite dramatic results.

Chairman Ken~epy. How are we going to get the smaller industries
and business which don’t have “the engineering techniques”, and back-
up that both of your companies have. How can we get them to move
ahead in these areas?

Mr. Hus~NER. Well, T think there are at least two arcas. One would
be communication leadership, promulgation of ideas and exchange of
information. The other is to acknowledge that some smaller businesses
simply can’t afford the capital expenditures and that it might be neces-
sary to help them. If something like the “Minnesota plan” would help,
then that would be a worthwhile consideration.

Mr. Aspenson. Tax incentive legislation would certainly do that.
In other cases, the emphasis has to be put on the educational process.
Not just for the commercial sector, but also for the small business,
the industrial, and certainly the residential sectors. People won’t re-
spond until they really understand the energy facts. And we are going
to have to, through Washington, do the job of educating all sectors of
society to the real facts of the energy problem,

Chairman KeNNEDY. Through the States, I would think so.
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Mr. AspensoN. No question. The States working with the Federal
Government.

Chairman Kex~epy. What about it, Mrs. Redford, how about the
other great sector of our Nation, the residential sector, the home-
owner. Why haven’t we been able to as a society get them more inter-
ested and more concerned and more involved in trying to do something
in these areas.

Mus. Reprorp. T think basically it is exactly the same issues you are
addressing in industry and business, and which is first of all informa-
tion, and second, the capital to make those kinds of improvements.

Information which is accurate is a problem throughout the entire
society. Much of the information that comes out is misinformation,
and some of the information that comes out of some of the Federal
agencies, I think, tends to be written in bureaucratese and is difficult:
for people to understand. Conservation has not yet become an issue
that people have been able to internalize.

Chairman Kex~epy. If the savings are as dramatic as mentioned
in terms of the companies or corporations millions and millions of dol-
lars, and if the savings are perhaps in the hundreds of dollars for the
homeowner, what else beyond the dissemination of information ought
to be done in terms of getting the homeowner interested.

If you are able to show them what can actually be achieved in
terms of savings, it seems to me that this in itself should be an incen-
tive for them to take the kind of steps in areas of conservation which
would be self-evident. Have we been that bad or has the leadership
been that poor in terms of the whole conservation issue, where the
public just doesn’t believe that those savings can be realized, or is it
because we are in a world or an atmosphere of such cynicism and
skepticism that they just don’t really believe that they are going to
be able to have these kinds of savings?

‘What do you think, Mrs. Redford ?

Mrs. Reprorp. I think so. I think today there is an atmosphere that
most of our lives are pretty well out of our own hands. Most of the
processes we live by today are not within the boundaties of our own
control.

The notion of a person being self-sufficient is a notion of a day gone
by. We can’t be. We rely on many things for just the daily process
of living, and so perhaps the consumer begins to abdicate his respon-
sibility for his own self-determinations. Looking toward trying to
stimulate interest in doing things for oursetf has to be coupled with
the possibility that a mechanism exists to do so. That is some sort of
financial assistance where the consumer can control some financial
decisions. Yes. I do think there is a lot of cynicism.

Chairman Kex~Nepy. What is your reaction, Mr. Aspenson, and
Mr. Hubner, to setting some requirements or standards in the con-
struction of various structures today? Should we be thinking in
those terms or should we be encouraging the States to do so, or, to
meet the kinds of energy needs that your companies have been doing?
Do you have any feeling about that ?

Mr. AspEnsoN. Mr. Chairman, I think it is absolutely essential that
all energy use structures be designed energy efficiently. Whether it is
ASHRAE 90-75 or whether it is individual State efficiency standards,
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even if they are mandatory, this is the one way to accomplish this
objective. It has to be done. Certainly in the area of retrofit, if other
things are done, this can be kept on a voluntary basis. We will get
active response by all sectors and we can make energy reduction
achievements.

Our key problem lies between now and 1980. There is no other
approach that I can see to help solve the energy problem in this time
frame other than energy conservation. With our increased mneed for
growth in GNP, T just don’t see how we can continue throwing out
the billions of dollars per year to other countries.

The $25 billion for oil imports has to stay at $25 billion or be
decreased. We can’t let it approach 50.

Chairman Kennepy. Mr. Hubner.

Mr. HusenEr. I would certainly agree generally with that. I believe
that the guidelines that have been established are impressive and there
are more conservation results you can get by cutting down the areas of
glass in new buildings, and increasing insulation.

Mrs. Reprorp. Could I say something, Mr. Chairman ¢

Chairman Kennepy. Yes.

Mrs. Reprorp. I think part of the problem is that we don’t have
qualified people to help to have a homeowner-consumer make some of
these determinations . You know, in some rural areas, the county agent
was enormously helpful to the local farmer in giving him the kind of
pragmatic helpful information that the farmer neeﬁed. ‘We need the
same kind of approach in our cities and throughout the country, some-
one that people can turn to for this kind of information. For example,
some are telling him what it will save if you put in storm doors, what
it will save you if you caulk your windows. There needs to be a grass-
roots approach to information. I believe thinking in terms of some-
thing like the county agent approach might be helpful.

Chairman KeN~NEDy. Just a brief final question.

Would you think that if the Congress has some reservations about
the tax credit approach, I mean that may fly and it may not, that loan
guarantees would be another option that should be considered by the
Congress in terms of permitting either homeowners or perhaps small
industries, the ability to move into this area with the idea of payback
types of provisions.

Do any of you have any reactions on that ?

Mr. Husner. I think it certainly is a consideration, Mr. Chairman,
because obviously many elderly people and low-income people, people
on fixed incomes as well as small businesses simply cannot afford the
front-end money that is required to get savings over the life of the im-
provement.

So, I think it is a possibility. .

Chairman KennEepy. Just finally, Mr. Hubner, how does your build-
ing design that you have done in Michigan compare, which only uses
50,000 Btu’s, differ from the ones you have which use 200-400,000 Btu?

Mr. HusnEr. It has double glassing and more insulation all through-
out. It also has much lower lighting levels. You provide the right
amount of light to do a given job, and you don’t provide a lot of light
throughout the rest of the building where it is not needed.

Chairman Ken~epy. Like we do here?
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Mr. Huener. That was unintentional. And we have reduced con-
siderably the amount of glass used.

Chairman KENNEDY. Senator Percy.

Senator PErcy. Mr. Chairman, I would like to point out that when I
came into this room the thermostat was set at 92°. We have subse-
quently turned this down to 67° and the room is still 73°.

Two weeks ago I worked for 3 hours in an unemployment compen-
sation office in Chicago to see why it took so long to process appli-
cations. It was a fairly cold day outside and people were heavily
clothed. There was no place for them to hang their coats. They had to
either hold them in their arms or just keep them on. The average wait-
ing time was 214 hours and that room was 90°.

We have got to stop talking about this and do something about it.
I hope Chairman Kennedy will join me in writing a letter to the
Superintendent of the Senate Buildings about wasting energy in these
buildings, particularly in hearing rooms where the glare of television
cameras adds to the heat. I literally leave hearings ready to go take
a shower, and the same sort of thing happens all over this country.

Shoppers who are heavily clothed go into stores and they are abso-
lutely baked when they get inside. I know we overheat them in the
winter, and then we freeze them in the summer. They come in from
the high temperatures outside, and they are frozen inside.

The whole mood of this country has to change. And I don’t know
any better way to do it than have it cost a lot. IBM has to be cost con-
scious and recognizes that as I used to say in business, you don’t make
money, you save money many times. Every company in this country
ought to realize that they are throwing money down the drain if they
don’t do exactly what IBM is doing. ' :

I wonder how many companies are as energy conscious as 3M and
IBM. Do you have any idea whether it is a fairly widespread practice,
or are you unique?

Mr. Hus~Eer. Well, Senator Percy, I believe that major companies
are really trying to conserve, simply out of business necessity. The
costs just simply drive them to it. And as I did mention earlier, I
think smaller businesses can use some help.

Senator Percy. Well, I would like to insert your testimony in the
Congressional Record, all three of you, because I would like industry
to know what two great companies are doing, and the leadership they
are exerting. I also think it would be desirable for industry to learn
a little bit more about CAN, because it appears to be a nonprofit group
really dedicating itself to doing something about energy conservation.

If any of you have mailing lists you would like me to send the testi-
mony out to, I would be glad to put a little preliminary statement in
and will ask Chairman Kennedy to join me. I think the return on this
investment will be very high for the modest costs that it would involve.

‘What you have been talking about may look a little exotic and not
too practical, but practical people are coming in and saying this is
good business. We are going to have to do this sort of thing int the
future.

T would like to ask first about ERDA because I managed a related
bill for the Republican side and for the Energy Research and Develop-
ment Administration. ERDA is the principal instrument for the
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Government acting as a capitalist in this field, and I wonder whether
you feel the rate of expenditures are proportioned properly or whether
you would like to take a look with us at it. They have a forecast in the
new budget for 1977 of $1.4 billion for nuclear research and develop-
ment against $900 million for nonnuclear energy research and
development.

Already the research money for the future is going very heavily
into the nuclear area.

You may want to jot these figures down. We actually spent $15 mil-
lion for solar energy development in 1975. This is to be increased to
$110 million in 1977. In the area of geothermal energy development, we
spent $19.9 million in 1975, while $44 million is projected for 1977.

In your judgment are these ratios right, or should we question them,
and in the future move much more rapidly in the nonnuclear area?

Mrs. Reprorp. We must move as rapidly as possible in the non-
nuclear area. We must now start long-term planning. I would like to
think we are going to be around 100 years from now, and if we are go-
ing to be around without lethally endangering our atmosphere and en-
vironment, we simply must look toward renewable energy resources.
We had better start doing that right now by recognizing the fact that
renewable energy resources are the only sources of energy which don’t
add heat to our atmosphere. If we continue to produce energy which
adds heat to the atmosphere, we are going to disrupt the entire cycle of
this Earth.

Senator Percy. In your testimony, Mrs. Redford, you indicate it is
digicult to burn coal and preserve air quality. This is certainly true
today.

Do you think research and development will be able to make coal
more burnable under present quality standards if we emphasize those
standards in research for the coal resource program ?

Mrs. Reprorp. I guess if the ultimate use of coal is going to be to
burn it, perhaps it is.

I believe that when we think in terms of long-term use of coal, once
again we will have to consider the fact that if our petroleum and nat-
ural gas is gone, we may have to use coal for synthetics, certain drugs
and chemicals, or petrochemicals. I am not sure burning coal or trying
to develop a process that burns coal better is the only use of coal we
must consider. I think we have to give that some very, very serious
thought.

Senator PErcy. You also mention that while it may be foolish to sug-
gest that nuclear energy has no place in meeting the energy goals of
this Nation, its problems are awesome. I would say that’s almost an
understatement.

Mrs. Reprorp. I tried to be kind—I tried to be reasonable.

Senator Percy. I would recommend to you, for study by your group,
the complete set of hearings—1I will see that you get them when they
are published-—that we have been holding in the Government Opera-
tions Committee on the proliferation of nuclear plants. Dr. Leibenthal
testified in those hearings that he was happy he was as old as he was
because he wouldn’t want to be the age of his children for fear of what
he sees ahead. When that comes from the Director of the Atomic
Energy Commission, it’s a rather startling statement—just one of
many startling statements by eminent scientists.
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T am not surprised that three executives of a prominent nuclear
manufacturer resigned yesterday. They are going to sign up as volun-
teers with you, and devote themselves to your kind of work because we
are in a very dangerous period. There is no stopping the development
of nuclear power now, but we can certainly look and listen as we did
in South Carolina. In that case we stopped the production of that plant
which would have been extraordinarily dangerous, I think. ,

I think your testimony is very practical and sound and hardheaded.

Mrs. Rebrorp. May I just say something as far as nuclear energy is
concerned. The reason that we are trying to promote the use of con-
servation, and the use of solar technology and renewable energy

sources is because of our fear of going down the nuclear path. We feel

it is very important, however, when you are an opponent of a specific
energy resource, that you have an alternative to suggest.

We don’t feel it would be constructive just to be antinuclear without
saying here are some energy options, and that’s the reason I have
worded it the way I have.

Mr. AspENsow. Senator Percy, could I say something on one of your
previous questions?

Senator Peroy. Yes, sir.

Mr. Aspensox. In respect to priorities, I hope you could tell from my
statement today that there is fio question in my mind that the priorities
are not proper, that they are misplaced. When we look at the adminis-
tration’s budget for ERDA of $2.4 billion—$709 million for fission,
$282 million for nuclear fuel, $116 million for solar, and energy con-

* servation of only $91 million. FEA’s budget request was for $259 mil-

lion. But they were appropriated $142.9 million. Most of the dollars
that have been left out were in the educational area for promoting the
need for energy conservation. I hope I made my point today that I felt
was so necessary. To actually give more people the opportunity to do
more things for reducing energy use. Certainly continued efforts have
to be made in all of the other areas requiring new technologies, but
{he griorities are wrong if we are going to accomplish what I have out-
ined.

Our dollars and efforts have to be put into energy conservation.

Senator Percy. And the public has to made conscious of it.

Mr AspENsoN. Yes,sir.

Senator Percy. I think that’s the purpose of public hearings on this
subject, and that’s why I am as anxious to get as many people to read
your testimony as possible.

Mirs. Redford.

Mrs. Reprorp. I just have one additional comment, and that’s the
problem of cost. You mentioned the fact if cost goes up we will con-
serve. I think we have to consider the fact that the people who are gen-
erally hurt most by cost increases are poor people in our society. If we
tend to think in that direction we better be thinking about how the
poor are going to be able to handle it.

Senator Percy. OK.

_Just a couple of clarification points, Mr. Hubner. In your new high-
rise building in Chicago, which we are happy to have, you achieved
42-percent rate of improvement in energy efficiency. On your chart I
noticed that in Campbell, Calif., you had 53 percent improvement,
but you have another plant in California that only had a 28-percent.
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And down in Burlington, Vt., only 19 percent. Why this disparity ?
Do you think it is the management or was is something else?

Mr. HusnEer. Well, the difference is in conditions, and not in the in-
tention of the management. The plant at Campbell, Calif., is a very
small operation that prints tabulating cards. The plant in Burlington
is a much newer plant and would have taken advantage of later de-
sign techniques. Therefore, the opportunities for savings at Campbell
simply weren’t as much.

Senator Percy. I do have further questions. You probably know
that there was a lot of opposition to the President signing the omnibus
energy bill. In fact, I was called into a Cabinet meeting one night
about it and every Republican in there, many members of the party
leadership, were telling him to veto the bill. T had to be the one ad-
viser—and it wasn’t unusual among Republicans for me to differ—
to tell him I thought he had to sign that bill. Your actions and testi-
mony are an indication that you, too, are trying to reduce the energy
consumption on computers and so forth. Do you think the Labeling
Act, to at least let consumer know which appliance consumes the most
or least amount of energy, is a good provision in that it serves as an-
other way to try to make people conscious of energy consumption ?

Mr. Aspenson. I do,yes,sir.

Mr. Huswner. 1 do,too.

Senator Percy. I want to thank you very much, indeed, all three
of you. You have presented an extraordinarily good set of testimony,
and we are most grateful to you.

Chairman Ken~Nepy. Thank you.

We may pose additional written questions to the witnesses to com-
plete the hearing record.

The hearing will recess until February 24,1976. .

[Whereupon, at 12:55 p.m., the subcommittee recessed, to reconvene
at 10 a.m., on February 24, 1976.]

[The following questions and answers were subsequently supplied
for the record :]

RESPONSE OF HON. FRANK G. ZARB TO ADDITIONAL WRITTEN QUESTIONS PoOSED
BY CHAIRMAN KENNEDY

Question 1. What is a rough estimate of the percentage of the guarantees issued
under the Energy Independence Authority that would be used for energy con-
servation?

Answer. The proposed Energy Independence Authority Act does not preseribe
the percentage of guarantees to be issued for any of the various types of projects
which would qualify for support under the bill. That decision is reserved to the
five voting members of the Board of Directors, who are thus enabled to vary
relative financial allocations in accordance with the changing relative needs of
the qualifying project categories. However, in view of the emphasis given to the
national need for energy conservation in the Findings and Purposes sections of
the bill—and in view of the specific authority given to support conservation
technologies, processes, or techniques not in widespread use at the time of the
Authority’s commitment of financial assistance—there is little doubt that a sig-
nificant percentage of guarantees issued by the Board of Directors would be al-
located to projects involving energy conservation.

Question 2. Has any study been made to determine the total cost of the legal
actions which are delaying the construction of nuclear power plants? What are
the trade-offs, particularly in terms of environmental impacts?

Answer. To our knowledge, no study has been done specifically to assess the
costs of delay to nuclear power plants caused by legal actions. However, FEA
has made other analyses which bear on this question.
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The Presidential Task Force on Power Plant Acceleration, an inter-agency
group which is administered within FEA’s Office of Energy Resource Develop-
ment, has recently completed a survey of problems delaying the construction of
signficant power plants around the country. By interpreting “legal actions” as
legal intervention plus regulatory delay stemming from state or federal legal
requirements, the Task Force has found that construction of 28 nuclear generat-
ing units has been delayed during the past year by legal actions. The average
delay in projected on-line schedules was one year. To measure the cost of nuclear
plant delays, the Task Force uses a figure of $10,000,000 per month (or $120,-
000,000 per year) per 1000 MW, taking into consideration rising capital costs due
to inflation and the cost of replacement energy. At that figure, an average one
year delay to 28 generating units would equal a.total cost of $3,360,000,000.

In a study done for the FEA in June 1975, on “Energy Facility Siting Delays—
the Economic Impact of Delays in Construction Starts,” the Institute for Energy
Analysis at Oak Ridge, Tennessee, estimated the cost of a one-year delay to an
LWR nuclear plant at $160,000,000. Using that figure, the delay cost for the 28
units would be $4,480,000,000.

Question 3. Would you provide the specifications for the University of Texas
study ?

Answer. Attached is the “Contract Schedule” for the University of Texas study
referenced in the question (Attachment 3). It includes a detailed statement of
work which describes the objectives of the study. Also attached, for your in-
formation, is a copy of the Executive Summary of the study as issued in April,
1976 (Attachment 4).

The study first established three basic growth rates for electric demand based
on assumed rates of population and economic growth, various own and cross
elasticities and various degrees of non-price motivated conservation. A series
of scenarios was investigated for meeting the projected demand through the
most economic forms of generatlon first with no constraints and then with a
nuclear constrained scenario emphasizing, in turn, oil, coal and a mix of ‘coal
and oil.

The environmental, economic, and social impacts of the nuclear constrained
scenarios were then compared to those produced through the unconstrained,
“Business as Usual”, cases. The results were stated in the final report with no
recommendations as to which course should be taken. The most critical assump-
tion underlying the entire study was that any shortfall in electric energy from
nuclear sources would be offset by increased coal or oil generation.

In addition, the recent decision by the Nuclear Regulatory Commission to
postpone construction permits for 7 generating units and operatng permits for
another 4 units will delay those units by at least 3 to 6 months. Also in ques-
tion is whether to revoke the operating permits for 2 other nuclear plants
which are the subject of the law suits filed against the NRC. At the $10,000,000
per month figure, the construction delays alone equal another $210,000,000 to
$420,000,000.

Threatening to cause inestimable additional delays to nuclear plant con-
struction are nuclear moratorium initiatives pending in 32 of the 50 states. FEA
did an informal study on the numbers and types of these initiatives and found
that 117,217 MW of capacity not yet under construction and 113,109 MW of
capacity now existing or under construction could be cancelled or otherwise
affected by these initiatives.

As to environmental trade-offs, most federal and state regulatory bodies: now
have stringent environmental standards for new power plants. Therefore, if
one considers these existing standards adequate for the protection of the envi-
ronment, the main trade-off for legal -actions is economic impact on the consumer
of electricity who eventually will have to pay the bills for these delays.

We have attached copies of an interim Task Force report (Attachment 1)
along with a list of those major projects currently being planned or constructed
(Attachment 2).

Question 4. How much energy savings would result if the price of gasoline
were to be increased by 10, 20, 30, and 40 cents per gallon taxes, respectively?
How much additional revenue would such taxes raise? What if the first 500
‘gallons for each driver is exempted? What effect would these taxes have on the
economy ?

Answer. The amount of fuel savings that a gasoline tax may generate depends
on the level of the tax, the price elasticity of demand for gasoline and the price
elasticity of demand for more efficient automobiles relative to the change in
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the price of gasoline. The price elasticity of gasoline is the most important ele-
ment in determining the fuel savings resulting from an increase in gasoline
prices. Unfortunately, there is a great deal of uncertainty associated with esti-
mating gasoline price elasticity. Short term elasticity estimates range from
—0.06 to —0.43. Long run estimates are even more uncertain. As a consequence
of this uncertainty, it is very difficult to quantify fuel savings from a specific
change in the price of gasoline. Notwithstanding the above uncertainty, we
have estimated that a 20 to 25 cent gasoline tax would reduce gasoline consump-
tion by about 400 thousand barrels per day (MB/D) in the short run and by
about 1,000 MB/D in the long run.

The revenue generated from a gasoline tax would be substantial. For example,

over 100 billion gallons of gasoline were sold last year. Thus, a 20 cent tax,

would generate something over 20 billion dollars in revenue. The economic
effect of a gasoline tax would depend on the level of the tax and whether
other actions are taken to mitigate its impacts. For example, if a tax were estab-
lished at a high rate (i.e., 2040 cents per gallon) it would have significant ad-
verse economic effects—resulting from the increase in vehicle operating cost
and the associated depression of the automobile related industry. Automobile
sales would be adversely affected; an estimate of the short run elasticity of
automobile demand with respect to gasoline is —0.6 (i.e.,, a 40 cent tax would
reduce sales by 30 percent). Additionally, a gasoline tax is regressive, placing
greater burdens on the low and middle income families.

Other measures such as rebates, exempting a prescribed amount of gasoline
purchase from the tax, and loans or loan guarantees to distressed industries
could mitigate the adverse impacts of high gasoline taxes. However, such meas-
ures may be administratively burdensome and potentially inequitable.

Attachments.




ATTACHMENT 1

REVIEW AND EVALUATION: PRESIDENTIAL TASK FORCE ON
'POWER PLANT ACCELERATION
I. INTRODUCTION AND PURPOSE OF REPORT

This report is a review and evaluation of the activities of
the Presidential Task Force on Power Plant Acceleration, a group
established on an interim basis by direction of the President to
deal with site-gpecific problems of power plant comstruction, The
report is one of four reviews and summaries prepared during the
life of the Task Force. Summaries of Task Force activities were
sent to the Executive Committee on December 31, 1975 and April 19,
1976, and a "Review of Task Force Operations" was issued on March 16,
1976.

In brief, the recommendation of this report is that the Task
Force mechanism be continued in substantially the same form as has
developed, ‘for another six months.

The contents of this report are as follows:

I. Introduction and Purpose of Report
1I. Task Force Background
III. Organization

A. Executive Committee

B. Organization Chart
Iv. Concept of Task Force Approach
V. Results and Output

A. Objective Results

B. Subjective Observations

VI. Evaluation
VII. Recommendation
APPENDIX Project Inventory

II. BACKGROUND

In June 1975, the President's Labor-Management Committee
responded to growing concern over a rash of deferrals and cancellations
of new electricity generating facilities by recommending to President
Ford that a special inter-federal agency task force be set up "to
discover the impediments to the completion of electric utility plants
and to take steps to relieve the particular situation wherever
possible." The President endorsed this recommendation and inmstructed
Frank Zarb, as Executive Director of the Energy Resources Council
and head of the Federal Energy Administration, to implement the
recommendation. '
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To establish a data base for the Task Force, the Federal
Energy Administration in July 1975, conducted a brief in-person
survey of utilities reporting delays in comstruction of power plants.
The survey, which covered 133 plants in planning or construction by
72 utilities, revealed that the average delay at that time was 23
months, caused primarily by (1) financing difficulties (2) uncer-
tainties surrounding future demand and (3) federal and state regulatory
policies.

'Folléwiqg the survey, the Presidential Task Force on Power
Plant Acceleration was organized to pursue the mandate of the
President's directive. Comprised of a small working group of Federal
Energy Administration personnel directed by an Executive Committee
of senior officials of nine energy-related federal agencies, the
Task Force began operations in November 1975. The group viewed its
role as that of trouble-shooter and problem solver and adopted as
its mission the identification, investigation and resolution of
plant-specific problems delaying the comstruction of power plant
projects in order to expedite the decision-making and construction
process.



ITI. ORGANIZATION

A. TASK FORCE EXECUTIVE COMMITTEE

Chairman:

Vice Chairman:

Participating
Observer:

Executive
Director:

83-198 O - 77 - 8

John Hill, Deputy Administrator
Federal Energy Administration

William Rosenberg
Assigtant Administrator
Federal Energy Administration

Gerald Parsky, - Assistant Secretary
Department of the Treasury

James G. Watt, Commissioner
Federal Power Commission

Richard W. Roberts

Assistant Administrator

Energy Research and Development
Administration

Alvin L. Alm
Assistant Administrator
Environmental Protection Agency

John Mumford, Consultant to
The Secretary of Labor

Department of Commerce:
Member to be named

Department of the Interior:
Member to be named

William Dircks, Assistant
Director for Operations
Nuclear Regulatory Commission

Micheel Kutsch
Federal Energy Administration
(formerly Ronald Naples)
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TASK FORCE
EXECUTIVE COMMITTEE

DEVELOPMENT

TASK FORCE
WORKING GROUP
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Iv. CONCEPT OF TASK FORCE APPROACH

The Presidential Task Force on Power Plant Acceleration was
established to provide a group which could function as a trouble-
shooter and problem-solver. This meant in its approach the group
had to be prepared to effectively address problems in an interagency
setting, to understand, focus and leverage the activities of all
involved agencies and to be able to evaluate power plant construction
problems as well as to design and propose solutions.

Generally, the approach of the Task Force was to seek to play
an active role in expediting the construction process where the need
for power was certified, where the utility desired to expedite the
project, and where the difficulties were such that the Task Force
could be usefully and productively involved. Essentially, in seeking
to achieve short-term, demonstrable results in accelerating the
construction of specific power plant projects, the Task Force acted
as an expediter to promote responsible solutions to problems rather
than as an advocate for any particular point of view.

The courses of action available to the Task Force in order to
accomplish its mission were diverse. Taking advantage of its inter-
agency nature, the Task Force acted as a coofdinating body and a
communications channel, mediated disputes, focused attention on
critical issues and long-range implications, mobilized resources and
suggested alternative or compromise solutions, Generally, the Task
Force played its most important role by providing a forum in which
problems, uncertainties and misconceptions could be addressed openly.

v. RESULTS AND OUTPUT

The results which the Task Force has achieved over the past
eight months should be viewed both objectively and subjectively.
The objective results which follow focus on the quantitative, on
results estimable in terms of numbers. The discussion of subjective
perceptions is an attempt to measure the subtle, unquantifiable
impacts of the actions of the group. While the objective achievements
are more immediate in their returns, the less measurable dimensions
of subjective perceptions and credibility may have a more telling
effect on the possible future role of a group such as the Task Force.
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A. OBJECTIVE RESULTS

1. INVENTORY AND MONITORING SYSTEM

The Task Force has developed an inventory of all
significant* power plant projecte in planning or
construction. This inventory has been developed
through personal contact with each utility, initially
by mail and subsequently by phone.

This inventory provides information relating to size,
‘fuel type, on-line date (original and current), and
the reason for delay 1if slippage has occurred. Files
have been established on each plant containing this
information as well as the name and individual

. designated by a senior official as a future contact
point for Task Force inquiries or utility-initiated
requests for assistance. (Inventory available upon
request to Power Plant Task Force, Federal Energy
Administration.)

* Defined as 200MW or larger and planned to come on-line prior to
1990 and primarily non-petroleum-fueled unless in plans of utility
with other non-petroleum projects.




2, PROJECT INVOLVEMENT

Utilizing the inventory of all significant power plant projects in planning or construction,
the Task Force has identified as delayed and become actively involved in 12 plants totaling
18,414 mw's. The following is a review of project involvement to date, identifying specific
projects, the situation and actions taken and an estimate of the effect, measured in terms of
time and dollars, of Task Force intervention.

Plant, Company

Pleasant Prairie 1&2
Wisconsin Electric Power Co.
Coal, 580 M.W. each

Description

Focuged attention of Department of Wisconsin
Natural Resources Board on implications of
ozone resolution which the Board was to vote
upon. Initiated submissions of "expert"
testimony by EPA & FEA on the validity and
substance of issues addressed in resolution.
Actions resulted in approval of modified
resolution which eliminated likely two-year
delay in lead time for project.

T.F. wrote Corps of Engineers to ask them to
accelerate their environmental review and
issuance of permits and Corps responded that
they will cooperate with State of Wisconsin
in a joint environmental review.

Region V testified at Wisconsin PSC hearings
on application for emergency construction
authorization. PSC granted authorization.

Estimated Savings

Time - 2 years

Dollars — $72 Million

134!




Plant, Company

St. Lucie #2
Florida Power & Light Co.
Nuclear, 890 M.W.

Geysers 12-15
Pacific Gas & Electric Co.
Geothermal, 400 M.W.

Description

Focused the attention of the Florida Governor
and Cabinet and regulatory bodies on the
possible delay effects of its decision on
state radiological review. :

Promoted the adoption of a compacted
procedural schedule for radiological
review by Florida Dept. of Environmental
Regulation which was eventually adopted.

Arranged and coordinated NRC support to Florida
Department of Environmental Regulation with
resultant effect of reducing the initially
planned one year review to six months.

Have urged Florida and the NRC to integrate
their respective radiological reviews of
nuclear plants. Upcoming plant in late
summer expected to be first beneficiary

of this 1ntegra§ed review,

Cleared uncertainties and misconceptions
between company, PUC and local authorities
on status of environmental review, role of
Alr Pollution Control District and relation
of relevant permitting jurisdictions.

Initiated and arranged testimony by FEA
Regional Office before Local Zoning Board in
hearings on a Sierra Club challenge to a land
use permit issued for project.

Estimated Savings

Time - 6 months

Dollars - $60 Milliomn

148!

Results Unquantifiable




Plant, Company

Helms Creek
Pacific Gas & Electric Co.
Pump Storage, 1125 M.W.

Shoreham
Long Island Lighting Co.
Nuclear, 849 M.W.

Gerald Gentleman #1
Nebraska Public Power District
Coal, 650 M.W.

Description

Resolved uncertainties between company and
US Forest Service on negotiations concerning
project cost-sharing.

Encouraged speedy review of delayed EIS by:

Communicating with FPC to cause early review
of project submission so as to enable timely
construction start; FPC issued license in April,

Writing California PUC to expedite issuamce of
construction permit; PUC issued construction
permit on June 2.

Initiated contacts through the Labor Department
with local labor unions to negotiate a special
labor agreement which provided for an additional
shift at the plant for less than the established
double-time premium, resulting in increased
employment and earlier on-line date for a
previously delayed plant.

Estimated Savings
Time - 1 year

Dollars - $12 Million

Time - 1-2 months

Dollars - $10-20
Million

Communicated concerns to Federal Power Commission Time - 3-6 months

and developed various procedural compromises
with FPC which sketched out alternative courses
of action for the company.

Endorsed FPC interim decision resulting in the
granting of an exception to begin construction
prior to final reviews. This early decision
allowed construction to begin on company schedule
three to six months earlier than initial FPC
estimate.

Dollars - $9-18

Million

GIt




Plant, Company

Pilgrim #2
Boston Edison Co.
Nuclear, 1180 M.W.

Description

A geries of meetings and communications have
been held to discuss and resolve several
outstanding i1ssues. The output of this
involvement has been:

Arranged and coordinated FEA testimony
presented on "need for power" before
the NRC's Atomic Safety and Licensing
Board hearings and Massachusetts Energy
Policy Office hearings dealing with
"need."

Mobilized EPA (Federal) resources to

assist the new Massachusetts Department

of Environmental Quality and Engineering
in the establishment of their general
procedures and subsequently in the

specific review and report on Pilgrim #2.
This assistance was to assure the timely
completion of the state review within the
framework of the company's current critical
path.

Involvement in discussions with the NRC/USGS
. promoting a timely decision on the appro-
priate seismic design criteria for Pilgrim #2

with careful consideration of the ramifica-
tions of the decision.

Ultimate NRC decision will require additional

1 year delay to conduct further seismic
studies.

Estimated Savings
Prior to adverse

NRC decision,
3 months

Dollars - $30 Million

- 0T ~

91T




Plant, Company

Jamesport 1&2
Long Island Lighting Co.
Nuclear, 1150 M.W. each

Pioneer 1&2
Idaho Power Co.
Coal, 500 M.W. each

Naughton 4&5
Utah Power and Light Co.
Coal, 415 M.W. each

Description

Held meetings with the NYPSC to identify the
outstanding issues delaying the state siting
review of the plant and received a commitment
that they would attempt to expedite the review.

Expressed the TF's general concern with the
NYPSC failure to license a plant over the
past four years.

Met with the State Public Utilities Commission.
Introduced the idea of Federal assistance in
the development of new "expertise" at the
state level capable of reviewing a coal plant.

Emphasized the importance of coal-fired power
plants in achieving national energy objectives.

PUC decision regarding the state siting
approval as yet not reached.

Met with BLM and learned that Naughton will

.probably be included in Interior regional EIS

which will not be finished until 1978.
Initiated meeting between Assistant
Administrator of FEA and Assistant Secretary

of Interior to discuss effects of regional EIS's

on power projects in the West.

Estimated Savings

Time - 1 month

Dollars - $20 Million

Results Unquantifiable

- 11 -

Results Unquantifiable

LT



Plant, Company

Alma 6
Dairyland Power Coop
Coal, 350 M.W.

Perkins 1-3
Duke Power Co.
Nuclear, 1280 M.W. ea:h

Description

Task Force and FEA Region V wrote Secretary
of Wisconsin Department of Natural Resources
urging him to make prompt decision regarding
the construction of a coal delivery rail
loop for Alma 6. DNR responded that review
will be expedited.

Provided assistance to N.C. Utilities
Commission to enable them to finish load
forecast which, by law, must precede

issuance of permits for individual plants

in N.C., such as Perkins. NCUC has submitted
revised schedule, which will allow completion
of review process for Perkins by February 1977
when permit is needed.

Estimated Savings

Results Unquantifiable

1)

Time - 2-3 months

Dollars — $250 Million

-1 -

(1)

Delay in construction
start for Perkins
beyond Feb. '77 would
disrupt construction
schedule for entire
"Duke six-pack”
(Perkins 1-3 and
Cherokee 1-3), causing
a loss of $250 million.

811




Additional facilities for which the Task Force
has provided limited or partial assistance!

Plant, Company

Seabrook

Public Service of New Hampshire

Nuclear, 1150 M.W. each

Arkansas Nuclear One {2
Arkansas Power & Light
Nuclear, 950 M.W.

Sterling Nuclear
Rochester Gas & Electric
Nuclear, 1100 M.W.

New York Utility Companies

M.T.A.

Power Authority of the
State of New York
Coal/Refuse, 700 M.W.

Description

Promoted the submission of testimony b& FEA
on behalf of project similar to testimony
initiated on behalf of Pilgrim II.

Eased labor uncertainties by confirming,
through the Labor Department, the efforts
of the union International on behalf of
local needs.

Encouraged EPA Region II to expedite review
of water discharge permit, which they
readily agreed to do.

Task Force met with New York Public Service
Commission on behalf of the Electric
Utilities of New York to urge that the
existing New York siting process be reviewed.

Involved EPA Region II in a debate between
PASNY and the NYPSC regarding appropriate
water discharge standards which had been
delaying the docketing of the State siting
application. .

Estimated Savings

Results Unquantifiable

Results Unquantifiable

Time -~ 1 month
Dollars - $10 Million

Results Unquantifiable

Results Unquantifiable

- €1 -

611
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3., STATISTICAL TOTALS

Power
Plants Type Capacity (MW) Time Dollars
9 Nuclear 16,099 1-1 1/2 yrs 200~400 Million
6 Coal 3,610 2-2 1/2 yrs 80-100 Million
2 "Pumped Storage 2,125 1-1 12-12 Million
1 Geothermal 400 ! -
18 22,234 MW 4-5 years 292-512 Million

* Totals are approximations and do not necessarily agree
with individual project breakdown data.

It should be noted that the above time and dollar savings are
estimated only for projects for which the results of the Task Force role
were reasonably clear. The Task Force impact on several listed
projects is not currently measurable, and no attempt was made to
include estimated savings for these projects in the statistical totals.
It seems clear, however, that the total time and dollar savings of
the Task Force effort will ultimately far exceed those indicated
above when the final result from all projects becomes identifiable.

The Task Force calculations of approximate dollar savings
include estimates of interest expense, escalation of conmstruction
costs, and fuel cost differentials between planned facilities and
oil or gas alternatives. In some cases, direct input from the
respective utility companies on the financial consequences of specific
delays has been incorporated into the calculatioms.
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B. SUBJECTIVE OBSERVATIONS -

The foregoing discussion of objective results and tangible
actions provides some measure of the success of Task Force
operations and the usefulness of the Task Force concept.
Just as important, however, is the matter of intangible
perceptions and credibility. The experience of the Task
Force thus far has indicated an impact beyond the specific
actions taken in its expediter role.

In almost every case which the Task Force identified for
active involvement, after initial contact by the Task Force,
the company involved not only accepted Task Force proposals

for assistance, but initiated ongoing contacts and raised

new issues to be addressed. Even in projects which initially
appeared unpromising for Task Force involvement, the companies
frequently contacted the Task Force later on their own initiative
to air problems. As a result, in every case listed previously,
the Task Force has taken some action which has had positive

and constructive results. In no case has the Task Force
received any unfavorable reaction or criticism of its role

or its actions.

Generally, through its ability to move guickly and decisively
and as evidenced by its reception among those with which it

has dealt, we feel that the Task Force has conveyed impressions
of competence and action-orientation and the capability to
achieve results,

EVALUATION

In evaluating the worth of the Task Force effort, two basic

questions arise. One, was there a demand for the kind of role
which the group sought to play? And two, if there was such a
market, was the inter-agency task force concept the appropriate
vehicle to serve the market?
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When the group began its work, it became clear that there
was a tremendous demand for a single point of contact within
government with which various groups could deal in trying to pull
together the diverse strands of government regulation and special
interests which affect power plant development. The market for
the Task Force function was clearly manifested by the continuing
receptivity the group found among those with which it dealt,
particularly the utility companies.

The organization of a non-institutional interagency group
as the mechanism for pursuing the trouble-shooting role for power
plant development proved an appropriate choice. The interagency
nature of the group provided the ability to play the middleman
role in specific disputes without serving any specific interest,
and it prevented the group from being generally viewed in its
dealings with other government agencies as a vehicle to promote
specific institutional interests.

The Task Force concept allowed the group flexibility of
action, quickness of response and the mobility to move in and out
of situations in order to make optimal use of its limited resources
in a way such as would have been greatly inhibited by a more
traditional institutional setting. Further, the Presidential
mandate of the group, and its concomitant Executive Committee,
allowed access to Federal and State agencies, utilities and other
involved groups at a policy level,

The matter of how well the group served its purpose is a
question of objective and subjective results, as discussed above,
in relation to available resources and of how well the Task Force
laid the foundation for continuing contributiomns by its successor.

VII. RECOMMENDATION

In order to perform the problem-solving role assumed by the
Task Force, an interagency outlook, high-level access and timely
response are absolutely essential. Future conditions of demand and
financial uncertainty, continuing lengthy regulatory review and
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unresolved environmental and safety issues suggest that the trouble-
shooting role is one that will continue to be necessary. Focusing
this role at a central point within government has worked through
the Task Force mechanism thus far and will continue to be an
efficient mechanism for the future. For these reasons, it is
recommended that:

1. The work of the Task Force be continued, and

2, The Task Force mechanism be continued in substantially
the same form for another six months.
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ATTACHMENT 2

STATUS:

SIGNIFICANT U.S. POWER PLANTS
IN PLANNING OR CONSTRUCTION

PRESIDENTIAL TASK FCRCE (N
POWER PLANT ACCELERATION
FEDERAL ENERGY ADMINISTRATION
WASHINGTON, D.C. 20461

- JULY 1, 1976
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The following information on the status of significant power
plant projects in planning or construction was obtained through
personal communication between senior executives of the respective
electric utility companies and the Presidential Task Force on
Power Plant Acceleration. The information was collected in an
attempt to determine the "current” status of all "significant”
U.S. electrical generating facilities in planning or construction
in order that the Task Force's Presidential directive, "to discover
the impediments to the completion of electric utility plants and
to take steps to relieve the particular situation wherever possible;
could be achieved.

This list is a compilation of the information collected by the
Task Force over the past six months. - It is not an attempt to portray
all planned future electrical generating facilities at a particular
point in time. Rather, it is the by-product of a dynamic process
designed to identify the problems which currently delay significant
projects and could usefully be addressed by the Task Force.

Comments or inquiries regarding this list should be directed to

Ms. Elaine Smith, Presidential Task Force on Power Plant Acceleration,
FEA Room 3344, Washington, D.C. 20461 (phone: 202-961-8553).

83-198 0 - 77 - g




"Significant Projects”

Company
Project
Fuel Type
Size

Current Status

On-Line
Original

Last Report

Current

Problem

Date of Inguiry

126

GLOSSARY

Defined as larger than 200 MW,
originally planned to come on-
line by 1990, and generally non-
0il or -gas fired unless project
planned by electric utility with
other non-oil or -gas fired plants
in planning or construction.

Self explanatory
Self explanatory

Self explanatory

 Self explanatory

Three general categories:
“Early Planning” (EP) - prior
to submission of licensing and
certification applications

"Licensing and Certification"

(IC) - after filing for appropriate
permission but prior to issuance of
final constuction go-ahead

"Construction® (C) - under
construction - not yet operational

Utility's original plan for the plant

Most current information available
from various sources prior to direct
company contact

Present expected date indicated by
company in direct contact

if slippage between "last report”
and "current” on-line dates, reason .
for slippage indicated in this section

Date of latest contact with electric
utility company
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STATISTICAL SUMMARY

ptilities Contacted o 110
power Plants Surveyed 224
Nuclear 89
Coal 104
Hydro 15

Other (oil, geothermal) _16 ¢
224
Generating Units 437
Delayed Units 143
Delayed 101
Deferred 34
Cancelled . 8
143

causes of Delay: (1) Regulatory problems
(2) Demand and Finance (3) Other,
such as environmental restrictions
and labor problems



ON-LINE DATR

COMPANY . FUEL CURRENT LAST DATE OF
PLANT . TYPE SIZE STATUS ORIGINAL REPORT CURRENT PROBLEM INQUIRY

Alabama Power Oo.

Barton ~ 1 Ruclear 1191M8 e 1981 1983 Deferred Finance 5/21/76
2 Ruclear 1208M4 IC 1982 1984 Deferred Finance 5/21/76
3 Nuclear 1208mW Ic 1983 1985 Deferred Pinance 5/21/16
4 ) Nuclear 1208M8 1’ 1984 1985 Deferred Finance 5/21/76
Parley - 1 Nuclear 8444 C 1976 1976 1977 Anti-trust 5/21/16
2 Ruclear 844 C 1977 1977 1978 Anti-trust 5/21/16
Miller - 1 Coal 6834 C 1978 1978 1978 Pinance 5/21/16
2 Coal 683 C - 1979 1579 1981 Finance 5/21/76
3 Coal 683 C 1980 1980 1982 Finance 5/21/16
Allegheny Power System A
Davis Power Project Pumped 100MW Ic 1976 1980 1981 FIC permit 4/29/76
Storage ' .
Pleasants - 1 Coal 660MW [of 1978 . 1979 Uncertain Finance 4/29/76
2 Coal 660MW C 1979 1980 Uncertain Finance 4/29/76
Appalachian Power Co.
(Amer ican Electric Power) .
Project 1301 Coal 1300Mw [ 1977 1980 Demand & Pinance 6/10/76
Blue Ridge - 1-5 Bydro 10258 c 1960 1984 State opposition 6/10/76

Arizona Power Authority
Montezuma Purped 50008 c 1977 1980 1982 Demand 4/28/76

8¢l



COMPANY
PLANT

Arizona Public Service
Cholla - 2
3
4
Palo Verde - 1
H
Arkansas Power and Light
Arkansas Nuclear One #2
white Bluffs - g

3
4

Associated Electric Corp.
New Madrid §2
Thomas Bill 3
Baltimore Gas & Blectric
Brandon Shores - ;

Calvert Cliffs 2

Basin Electric Fower Corp

Laranie River Station - 1
2
3

3

0i1/Coal
0i1/Coal

Ruclear

Coal
Coal
Coal

SIZE

25004
25004
12388
1238Ma

950M0
800MW

800Md
800MW

600mu
600MW

600M4
600MW

800MA

500MA

BEE BBHR

BERB .2

SO

BR

BEB

ON-LINE DATE

ORIGINAL REPORT  CURRENT PROBLEN

1976
1977
1978

1981

1982
1984

1976
1978
1979

1980
1981

1977
1981

1980
1981

1977

1979
1979
1982

1977
1978
1979
1981

1982
1984

1977
1979
1981

1982
1983

1977
1981

1980
1981

197M

1979

1982

1978
1979
1980

1982

1984
1986

1978
Indefinite
Indefinite

Indefinite
Indefinite

w7
1981

1980
1982

1977

1980
1980
1983

Permits and
Pollution
standards

DATE OF

3/10/76
3/10/76
3/10/76

3/10/76

3/10/16
3/10/76

2/20/76
2/20/76
2/20/16

2/2016
2/20/76

5/14/76
$/14/76

3/4/16
3/4/76

3/4/76

3/29/16
3/29/76
3/29/16

631




COMPANY

PLANT

Black Hills Power & Light
Wyodak 1

Boston Edison Co. f

pilgrin #2 : i

Buckeye Power Inc.
Cardinal 3

Cajun Electric Power Corp.
Big Cajun - %

Carolina Power & Light Co

Brunswick 1

Harris -~ 1
2
3
4
Roxboro 4
Central Illinois Light Oo.
Duck Creek - 1
2

3
4

TYPE

sIzE STATUS
330M c
118044 e
6004 - C
5400 c
540M4 c
82140 c
900M4 ©c
9004 IC
900M e
300MW e
72048 I
400N c
400M4 I
5008 I
600MR c

QN-LINE DATE

1977

1980

1976

1979
1980

1976

1977
1978
1979
1980

1981

197§

1979
1982
1990

ORIGINAL REPORT

1978

1982

1976

1979
1980

1976

1984
1986
19%0
1988

1980

1976

1981
1964
1990

CURRENT
1978

1983

1977

1979
1980

197

1984
1986
1930
1488

1980

1976

1982
1986
1990

PROBLEM
None

Seismic design
criteria

Problems resolvea

None
None

Closea cycle
cooling

None
None
None
None

None

Installation of

scrubber
Pinance & Demand
Finance & Demana
Finance & Demana

DATE OF
INUIRY

$/19/16

4/15/76

4/6/16

4/14/76
4/14/76

2/10/76

2/18/76
2/18/76
‘2/18/76
2/18/16

2/10/76

5/4/76
5/4/16
5/4/16
5/4/16

0et




i . ON-LINE DATE
COMPARY . FUEL CURRENT LAST DATE OF
PLANT TYPE SIZR STATUS ORIGINAL ~ REPORT  CURRENT  PROALEM INQUIRY.
Central Illinois Public Service
Newton - 1 ' Coal 600M8 C 1977 1977 1977 None 4/20/76
~2 Coal 600M [ 1981 1981 1981 None 4/20/76
Central Louisiana Blectric Co. .
Rodemacher 2 Coal S30MW ? 1579 1979 Unknown No co. response 5/21/10
Central Maine Power )
Sears Island Nuclw 1150M EP 1983 1984 1986 Demana 4/1/16
wyman $4 0il 600M4 c 1977 1977 1978 Demand ) 4/1/76
Central Power & Light ‘
Caleto Creek 1 Coal 550M4 c 1979 1980 1980 None 5/4/16
Cincinnati Gas & Electric
East Bend -~ 1 Coal 600MA 7 1981 ' 1982 Indefinite Demana 4/2/16
2 Coal 600MW w 1979 1980 !:980 . None 4/2/716
Miami Forte 8 Coal sobm [ 197 1978 1978 None L4218
Zimmer - 1 Nuclear 810MW [+ 1975 1979 1979 None 4/2/10
2 Nuclear 1150M% Cc - 1982 1984 Indetinite Demana 8/2/16
Cleveland Electric Illuminating
Perry - 1 ‘Nuclear 120504 1c 1979 | 1980 1980 None 4/15/76
2 Nuclear 1205Mn e 1980 1982 1982 None 4/15/16
Colorado Ute Electric Asan.
Craig Station - 1 ‘Coal 4470 4 1979 1979 1979 Possible problem: 4/21/76
2 Coal 4 [ 1978 1978 1978 Environmental 4/21/16

review by DOI

(£



COMPANY
PLANT

Columbus & Southern Chio Electric Co.

Conesville - S
6
Posten - §
6

Commorweal th Edison Co.

Brajdwood - 1
2
Byron - 1
2
Colling - 1 & 2
e 4
S

Consolidated Edison Co.
Cornwall

Consumers Power
Camgbell 3
Rarn 4
Hidland - ;

Nuclear

st

411
41149

41349
413

112004
1120m4

112008
112008

100MA each
100MW each
100080 '

1078M8
1076M4

2000M0

77008
6633
S06M4

oo oo

a0 000 00 BB

c
¢
c
¢

1976
1877

1978
1979

1877
1980

1978
1979

1976
1977
1978

1978
1979

1970

1977
1975,
1981

1976
1978

1981
1983

1981
1982

1980
1982

1976
1977
1978

1978
1979

1985-86

1980
1976
1982

Onknown

1980
1977
1982

Pinance

Pinance
Pinance

Poasible problem:

permi!

t

Possible problems

permi

t

possible

pe

None
None

H N

rmit

problem:

DATE CF
INQUIRY

5/4/16
5/4/16

5/4/16
5/4/16

4/8/76
4/8/16

4/8/76
4/8/76

4/8/16
4/8/76

4/4/16
4/8/16

3/5/16

5/3/16
5/3/16

5/3/16
5/3/16

CET



COMPANY
PLANT

Dairyland Power Coop
Alma 6
Lansing Transmiasion Line

Dayton Power & Light Co.
Killen - 1
2

Delmarva Power & Light
Indian River 4
Sumit - 1

2

Detroit Edison
Belle River ~ 1
2

Permi 2
Greenwood -

WN

Duke Power
Catawba - 1
2

Cherokee - 1
2

TYPE

EE

Nuclear
Nuclear

EEE

Nuclear
Nuclear
Ruclear

Nuclear
Nuclear

Nuclear
Nuclear
Nuclear

600MW

400060

770
7708

6764
67614

1093M8

12050

120540
1205m4

11574
1157

1280M8
1260MW

anNnon a0’ oo

* ]

g

[2]

BERR ©°°

1979

1981
1982
1983

1983
1981

1979

1981
1984

Inetinite

Indefinite
Incefinite
Ingefinite

1981
1982

1983
1985
1987

1979
1977

1983
1981

1979

Cancellea
Cancellea

Ingefinite
Indefinite

Indetinite
Indetinite

Incefinite
Incetinite

1981
1982

1984
1986
1988

DNR,Corps permits

Environmental
review: Corps,fwsS

Corps permits

Materials/Demana
materials/Demana

finance

Pinance
Finance
Fipance

None
None

3/19-22/16
319710

6/24/76

g
3
eel

DATE OF
INQUIRY
|
\
|
\
|



ON-LINE DATE
OOMPANY FUEL CURRENT ; TAST DATE P
PLANT TYPE BITE STATUS ORIGINAL REPORT CURRENT PROBLEM INQUIRY
Duke Power {cont d)
McGuire - 1 Nuclear 11808 c 1976 1978 1978 None 5/3/16
2 Nuclear 1180M8 [ 1977 1979 1979 None 5/3/16
Perking - 1 Nuclear 1280MW c 1981 1983 1985 State permits 5/3/16
2 Nuclear 12800 1c - 1982 1985 1987 State permits 5/3/16
3 Nuclear 126048 ic 1983 1987 1989 State permits 5/3/16
Duquesne Light Co. R
Beaver Valley - 1 . Nuclear 8534 c 1975 1976 1976 None 4/15/16
2 Nudlear 853 c 1978 1981 1981 None 4/15/76
Plorida Power Corp.
Anclote 2 oi} 51584 c 1975 Indefinite 1978 Deferred 42476
Cryatal Rive.r 3 Nuclear 8258 c 1974 1976 1976 None 4/14/76
ND -1 Coal 600M8 EP 1982 1982 1982 - - None 4/14/76
2 Coal 600MW EP 1984 1984 1984 None 4/14/76
Plorida Power & Light ’
Martin County - 1 oil 40 C im 1979 1979 None 4/15/76
2 oil 43184 c 1978 1981 1961 None 4/15/16
St. Lucie 2 Nuclear B890M e 1979 1981 1981 None 4/15/16
N/D Nuclear 114044 EP 1984 ) 1984 1984 None 4/15/16

el




COMPANY
PLANT

General Public Utilities
Coho $1
Porked River 1
Gilbert #9

Mount Hope

Portland &5
Scotsville #1
Seward #7

Stoney Creek

Three Mile Island
wehrum 1
Georgla Power Co.

Hatch - 1
2
Rocky Mountain

Scherer ~ 1
2

3
4

1200M4

800M4
800M4

880M4
800M7

786M4
T86M8

675MA

825
825M4
82540
82549

ON-LINE DATE
— IAST

CURRENT
STATUS  ORIGINAL  RERORT  CURRENT
BP 1979 1987 1987
w0 1978 1982 1962
EP 1980 1990 1990
c 1985 1930 1992
-1 1984 1994 1994
EP 1983 1991 1991
EP 1978 1984 1984
EP 1982 1949 1989
[ 1977 1978 1978
1986 1993 1993
C 1975 1975 Commercial
C 1978 1979 1979
c 1983 1983 1983
Bp 1981 1981 1981
EP 1982 1982 1982
EP 1984 1984 1984
EP 1985 1985 1985

m:ahlp

qel



COMPANY
PLANT

Georgia Power Qo. (cont d.)
Vogtle -~ 1
2

Wallace Dam
Wansly - 1
2

Gulf States Utilities
Blue Hills - 1
2

Nelson - 5
6
Riverbend - 1
2
Sabloe 5
Houston Lighting & Power Co.
Allens Creek - 1
2

parish - 5
6

South Texas - 1
2

Nuclear
Nuclear
Pumped
Storage
Coal

Nuclear
Nuclear

Coal
Nuclear
Ruclear

011/Gas

Buclear
Nuclear

Coal /Gas/011
Coal/Gas/0il

Nuclear
Nuclear

S8I2E

110044
1100MW

32w

880
880Mw

9300
930M

540084
540M4

9400w
9404

48000

1200MW

"1200M0

66019
660M4

125044
1250M8

STATUS

E BR

o0

© o0 RR KR

00 00 8B

ON-LINE DATE
LAST
ORIGINAL REPORT  CURRENT
1980 Indefinite 1983
1581 Indefinite 1984
1976 1979 1980
1976 1976 Start up
mm 1978 1978
1981 1985 1989
1983 1987 1989
1978 1979 1984
1979 1984 1985
1980 1981 1981
1980 1981 1983
1976 1877 1979
1980 1980 Indefinite
1982 1982 Indefinite
1978 1979 1979
1980 1981 1981
1980° 1980 1980
1982 1582 1982

DATE OF
INQUIRY

3/31/76
3/31/16

3/31/76

5/5/76
S/5/16

5/5/16

$/5/76
5/5/76

9¢1




COMPANY
PLANT

Idahc Power Oo.

Pioneer - 1
2

Illinois Power Co.
Clinton - 1
2

Havana 6
Indiana & Michigan Blectric Co.
Breed - 1
2

Cook 2
Indianapolis Power & Light
Petersburg - 3
4

Interstate Power (o.
Lansing 4

Towa Power & Light
Oent;al Iowa
Council Buff 3

Towa Public Service Co.
George Neal 4

EE

Ruclear
Nuclear

500M4
500M0

9504w
9504

450MW

1300M4
1300M

1060w

600MR
600MA

260MW

120048
65008

576w

RR

[e¥¢]

1533

/I

ON-LINE DATE

LAST
ORIGINAL REPORT CURRENT

1980 1981 tnknown
1981 1983 Unknown
10 191 1951
1983 1988 1984
1978 1978 1978
1979 1980's  Incefinite
1981 1980°s  Incetinite
1974 Indetinite 1978
1977 1977 1971 .
1581 1981 1982

1977 1977
1984, 1984 1985
1979° 1979 1978
1979 1979 1979

siting Pernit
siting Permit

g 58

Demand/Pinance
Demang/Pinance
None'

None
Deana {minor)

NRC Feview
None

Possible problem:
Gelay in EPA EIS

4/15/16
4/15/76

4/20/76
4/20/16

4/20/76

5/3/16
5/3/16

5/3/16

5/24/76
5/28/16

3/13/76

$/14/16
5/14/76

/16

LET



ON-LINE DATE .
COMPANY PUEL « CURRENT LAST DATE OF
PLANT . TYPR SIZE STATUS ORIGINAL REPORT CURRENT PROBLFM INQUIRY

Towa Southern Co.
Ottuwa I Coal 67544 73 1951 1981 "1981 None 5/14/76
Kansas City board of Public Utilities

Nearman Creek - 1 Coal 246 c 1978 1979 Permits: Corps,EPA 5/18,28/76
2 Coal 319M4 wc 1982 : 1982 Permits: Corps,EPA 5/18,28/76
Kansas City Power & Light
Iatan 1 Coal 630M9 c 1979 1980 1980 None 5/25/16
La Cygne 2 Goal 630MA c 1977 1977 1977 None 5/25/16
Kansas Power & Light :
Jeffrey Energy Center - 1 Coal 680MA c 1978 1978 1978 None 5/18/76 —
2 Coal 680MA e 1979 1980 1980 None | 5/16/76 88
3 Coal 6808 7S 1980 1982 1982 None 5/18/76
4 Coal 680MA 178 1982 1984 1984 None 5/16/76
Kansas Gas & Electric
Wolf Creek 1 Nuclear 150 173 1980 1981 1982 Intervenors 2/13/76
Rentucky Utilities :
Ghent 2 Coal 500MW c 1977 1977 1977 None 41316
Long Island Lighting Co.
Jamesport - 1 Nuclear 1150m4 e 1961 . 1982 1983 State Permits 415/76
2 Nuclear 1150M4 e 1961, 1982 1983 State Permits
Northport : oi1 . 380MR c 1977 1977 1977 None 41516
Shoreham 1 Nuclear 849MR c 1975 1978 1978 None 4/15/76 K




ON-LINE DATE

COMPANY FUEL CURRENT LAST DATE 0P
BLANT TYPE s12E STMIUS CRIGINAL ~ REFORT  CURRENT PROALER INUIRY
Los Angeles Dept. of Water & Powdr
Castaic 2 Pumped 625M0 C 1978 1978 1978 None 4/29/76
Storage
Intermountain - 1 Coal 750M4 EP 1983 1983 1983 None 4/29/70
2 Coal 750M8 EP 1984 1984 1964 None 4/29/76
3 Coal T50M8 EP 1985 1985 1985 None 4/29/76
4 Coal 750M0 EP 1986 1986 19u6 None 4/29/1%
San Joaquin - 1 Nuclear 1300m% c 1981 1983 . 1985 State Permits 4/29/76
2 RNuclear 1300M c 1983 1985 T 1986 State Permits 4/29/70
3 Nuclear 1300MW c 1985 1986 13988 State Permits 4/29/16
4 Nuclear 130044 e 1986 1948 19489 State Pernits 4/29/16
Louisiana Power & Light §
St. Rosalie - 1 Nuclear 11504 -4 1984 1984 Cancellea  Demama & Pinance 4/14/76
R 2 Nuclear 115004 EP 1984 1985 Cancelled  Demand & Finance 4/14/76
Waterford 3 Ruclear 11654 C 17 1980 1980 None 4/14/70
_ Louisville Gas & Electric
Mill Creek - 3 Coal 425008 (o 1977 1977 1977 None 4/13/76
4 Coal 495M4 C 1979 1979 1979 None 4/13/76
Tremble County - 1 Coal 50044 e 1981 1981 1981 None 4/13/76
2 Coal 500MW w 1984 1984 1984 Nohe 4/13/10
3 Coal 675M0 EP 1986 1986 1986 None 4/13/76
4 Coal 675M0 ep 1988 1988 1988 None 4/13/76
Lower Colorado River Authority .
Payette - 1 Coal 600MA o 1979 1979 1979 None 5/6/16
2 Coal 600M4 e 1980 1980 1980 None 5/6/76

6¢1



COMPANY
PLANT

Minnesota Power & Light -
Clay Boswell #4

Minnkota Power Coop
Center 2

Mississippl Power Co.
Jackson Oounty - 1
2

Mississippi Power & Light
Grand Gulf - 1
2

Hontana Power Co.
Colstrip - 2
3
4
Nebraska Public Power District
Gerald Gentleman 1
Nevada Power Co.
Harry Allen - 1
2

3
4

Lignite

g

CURRENT
SIZE STATUS
5000 I
aIsm c
500M4 c
5000 c
125080 w
12504 «©
330M9 c
2004 ¢
700 c
65014 c
S00M4 I
500 7
50004 1
1

500M4

ON-LINE DATE

LAST

ORIGINAL REPORT  CURRENT
1980 1980 1980(?)
1977 1977 1977
1976 1977 1977
1979 1979 1980
1979 1979 1979
1981 1983 1963
1976 19%

1978 1979

1979 1980

1977 1978 1978
1978° 1980 1983
1979 1981 1984
1980 1982 1985
1961 1983 1986

PROBLEM

- Ppossible problem;

state pernits

Possible problem:
scrubbers

None
New ownershigy

Finance-
Finance .

DATE OF

5/11/16

3/23/16

4/30/76
/30770

2/17/16
2/17/76

oyt



OOMPANY FUEL
BLAND ™  sim

o1 - 1L - O 861-£8

" Nevada Power Co. (cont'd)

Warner Valley - 1 Coal 25004
2 Coal 250MW

New England Electric

Charlestown -~ 1 Nuclear 1200M0
.2 Nuclear 12004

New York State Electric & Gas

Cayuga Coal 800MW
Honer City goal 600MW
ND -1 Nuclear 1200M

2 Nuclear 1200Mw

Niagara Mohawk Co.

Lake Erfe - 1 oil 850M4
2 0il 85088

Nine Mile Point §2 Nuclear 1100M%
Oswego - 5 ' oil 800MA
- 6 oil 800MA

Northeast Utilities

Millstone - 2 Nuclear 830M4
3 ! Nuclear 115044

Montague - 1 : Nuclear 1150M%
2 ’ Nuclear 1150M8

B8 © B BB

[z Xe BN 7] SE

RE °

1978
1979

1980
1977

1987
1987

1985
1987

1979

1976
1979

1975
1979 '

1961
1983

1979
1980

1983
1985

1979
1977

1987
1987

1985
1987

1982

1975
1978

1975
1979

1986
1988

1982
1983

1982
1977

1987
1987

1985
1987 |

1982

1976
1979

Operational
1982

1986
1968

Pinance
Pinance

State pemmits

DATE CF
INQUIRY

3/8/76
3/8/76

3/5/16
3/5/16

3/5/16
3/5/16

3/5/16
3/5/16

3/5/16

3/5/16
3/5/76

4/13/16
4/13/16

4/13/16
4/13/16

184!




. ON-LINE DATE .
CURRENT TAST DATE OF

COMPANY FUEL
PLANT TVPE SILR STATUS ORIGINAL REPORT CURRENT * PROBLEM INQUIRY
Northern Indiana Public Service
Bailly Station Nuclear 1 Nuclear 66010 w 1974 1979 Unknown Legal 2/11/16
Schaeffer - 14 Coal 53504 c 1975 1976 1976 None 2/17/76
15 Coal 53544 c 1979 1979 Hone 2/11/16
Northern States Power
Sherbucne - 1 cal 660 c 1976 1976 1976 None 420116
2 Coal 660MN [4 1977 1977 1977 None 4/20/76
k) Coal 8008 w 1982 1982 1981 State Permits 4/20/76
4 Coal 800MA e 1984 1984 1983 State Permits 4/20/76
Tyrone Energy Park 1 Nuclear 1100M4 7] 1985 1985 1945 None 4/20/76
Ohio Edison Co. »
Bruce Mansfield ~ 1 Coal 825M4 o 1975 1975 Unknown materiais Shortage 2/17/76
2 Coal 825M4 [ 1976 1977 1976 materials Shortage 2/17/76
3 Coal 825m8 c . 1978 1979 1978 Materials Shortage 2/11/76
Brie - 1 Nuclear 120004 |7 1982 1982 1984 . Demand 2/17/76
2 Nuclear 1200M4 7] 1984 1984 1986 Demana 2/11/1
Oklahoma Gas & Electric R ‘
Muskogee ~ 4 Coal 51544 c 1977 1977 - 1977 None 33176
5 Coal 515M4 c 1978 1978 1978 None 3/31/76
Sooner - 1 Coal 515M4 c 1979 1979 1979 None 3/3/16
2 Coal c None /376

(44!




COMPANY

PLANT

Omaha Public Power District
Fort Calhoun 2
Nebraska City 1

Otter Tail Power Co.
Coyote 1

Pacific Gas & Electric

Diablo Canyon - 1
2

East Stanielaus

Belms Pumped Storage

Pacific Power & Light
Jim Bridger 4
Pacific Nuclear 1
Wyodak

Pennsylvania Power & Light
Marting Creek 4
Susquehanna ~ i

Geothermal

Pumped
Storage

oil

Nuclear
Nuclear

sisz

115000
57504

44000

1060Mw
1060MW

12008

1000w
100084

100M@
112544

500m
12004
3308

800M7

1050M4
1050Mw

CURRENT
STATUS

B BREBER B °° B

;an

BB

1983
1979

1981

1975
1976

1984
1977
1978
1977
1977

1980

1978
1985
1977

1977

1979
1981

1983
1979

1981

1976 - .

1977
1985

1977
1978

‘1979

1978
1982

1979
1988
1978

1977

1980
1982

1983
1979

1981

1976
1977

1986 -
1978
1979
1978
1979,

1981 - -

1979
Indefinite
1978

1977

1980
1982

‘

58 §

DATE OF

5/11/16
511/16

/2/76

ev1




COMPANY
ELANT

Philadelphia Electric Co.
Fulton - 1
2

Limerick - 1
2

Portland General Electric Co.
Boardman
Pebble Springs - 1
2

Potomac Electric Power Co.
Chalk Point 4
Dickerson 4

Douglas Point - 1
2
Northern Site 1 - 4

Power Authority of New York
Breakabeen ) - 4

Green County

Metropolitan Transit Authority '

TYPE

Nuclear
Nuclear

Nuclear
Nuclear

Nuclear
Nuclear

.
oil

Nuclear
Nuclear

Pumped
Storage

Pumped
Storage

Nuclear

1160Mw
1160M8

1055M%
1055m4

500MW

1260Mm
1260M%

6300
800MA

1100MW .

1100MW
1100M4

1000M4

1200MW

Ooal/Refuse 700MW

[2¥¢]

BR °

B B © °

B

B

ON-LINE DATE
— IAST

ORIGINAL REPORT CURRENT
1984 1984 Cancelled
1986 1986 Cancelled
1981 1981 1981

1983 1983 1982

1979 1980 1980

1980 1983 1985

1982 1986 1988

1980 1980 1980

1982 1982 1982

1982 1982 1985

1985 1987 1987

1979 1982 Indetinite
1979 1979 1981
1983 1983 1983

1980 1980 1982

PROBLEM

Site Change

State permits

DATE OF
INQUIRY

4/11/76
4/11/76

4/19/16
4/19/76

/876

3/8/76
3/8/16

5/12/76
5/12/16

5/12/76
5/12/16

$/12/16

4/30/76

4/30/76
4/30/76

144!



COMPANY REL
PLANT - TYPE
public Service Electric & Gas Co. {New Jersey)

Hope Creek - 1 Nuclear
2 Nuclear

Salem - 1 Nuclear
2 . Nuclear

Atlantic - 1 Nuclear
2

3 ' Nuclear
4 Nuclear

Public service of Colorado
Pawnee ~ 1
2

ND-1
2

Public Service of Indiana
Gibson - 3
4

Marble Hill - 1
2

Public Service of New Hampshire

A1
gg 4 EE  EE EE

Seabrook - 1
2

S1ZE

1100Mw
1100M4

1090MW
1115MW

115004
1150MW
1150MW
1150M

S00MW
500M8

S00MW
S00MW

650MW
650MW

1150884
1150M4

1150M4
115044

CURRENT
STATUS

BERER °° R°

BB KB

BB 0o

BB

LAST
ORIGINAL ~ REPORT  CURRENT
1975 1982 1982
1977 1984 1984
1M 1976 1976
1973 1979 1579
1980 1985 1985
1981 1987 1967
1964 Indefinite
1986 Indefinite
1978 1978 1979.
1880 1980 1981
1983 1983 1083
1985 1985 1965
1978 1978 197
1979 1979 1979
1982 1963 1982
1984 1984 198¢
1979, 1980 1961
1981, 1982 1983

PROSLEM

None
None

None
None

State permits
State permits
State permits
State permits

Permits: POC, EPA,
Health Dept.

None '
None

None
None

None
None

Permits:Corps,EPA
Permits:Oorps,EPA

4/22/16
4/22/16

4/20/76
4/20/710

5/5/16
?/ 5/7'0

5/5/16
5/5/16

3/3/76
3/3/76

Sy




: ON-LINE DATE '
COMPANY' PUEL CURRENT TAST DATE OF

PLANT TYPE S12B STATUS ORIGINAL REPORT CURRENT PROBLEM INQUIRY
Public Service of New Mexico
San Juan - 1 Coal 330Mm C 1976 1976 1976 None 5/13/76
3 Coal 465m c 1978 1978 1979 None 5/13/76
4 Coal 465MW e 1981 1981 1981 None 5/13/76
Public Service of Oklahoma
Black Fox - 1 ' Nuclear 1150M8 c 1982 1963 1983 None 5/4/16
2 Nuclear 1150M% 1w 1944 1985 1985 None. 5/4/16
Northeastern - 3 Coal 450m0 c 1979 1979 1979 None %476
4 Opal 450M0 c 1960 1980 1980 None S/4/76
Puget Sound Power & Light ]
i
Skagit - 1 N’t'lclear 1280M 7ol 1982 1982 1983 Seismic aesign 5/3/76 —
2 Nuclear 1280M4 e 1983 1985 1985 criteria . $/3/76 g
Rochester Gas & Electric Corp. '
Sterling - 1 Coal 6001 Ic 1977 Indefinite Indefinite Demand 2/13/16
2 Coal 600M4 7 1977 - Indefinite Indefinite Demand 2/1/16
Sterling Nuclear Nuclear 1100M7 )7 1982 1984 1984 None 2/17/16
Sacramento Municipal Utility ¢
Rancho Seco 2 Nuclear 110040 Cancelled Pinance/moratorium 4/19/76
Salt River Project
Coronado - 1 Coal 350M8 IC 1978 . 1979 1979 Poasible problems: 4/8/76
2 Coal 350M8 1c 1980, 1980 1980 U.5.6.8. EIS, 4/8/16
3 Coal 350MW e 1982 Indetinite Indefinite BLM EIS 4/8/16
Hayden 2 Coal 2500 c 1976 1976 1976 State Permits 4/8/10
Navajo 3 Coal T50Mn [ 1976 1976 1976 None 4/8/76




OOMPANY
PLANT

San Antonio Public Service Board

J. T, Deely - 1
2

San Diego Gas & Electric .
Sun Desert - 1
2

South Carolina Blectric & Gas
Faicfield

Summer ~ 1
2

South Carolina Public Service
Winyah 42
South Texas Electric Coop

Texas Coop ~ 1
2
Southern California Edison

Cool Water - 3
4

long Beach 1 -7
Lucerne Valley 1 -~ 6
San Onofre - 2

3

FUEL CURRENT
TYPE SIZE STATUS
Coal/0il 4360 [
Coal/0il 436M0 c
Nuclear Unknown EP
Nuclear Unknown EP
Punped 48004 C
Starage

Nuclear 900MW c
Nuclear 900MW

Coal 280Ma [+

Unk s

U y Unk

oil 2360 [+
0i1 236M8 c
oil 5764 [
oil 1385MW total IC
Nuclear 1140M9 c
Nuclear 1140M0 c

Q-LINE DATE

LAST
ORIGINAL REPORT  CURRENT
1976 1977 1977
1976 1977 1977
1985 1985 1985
1988 1988 1988
1978 1978 1977-78
1979 1979 1979
1984 Cancelled Cancelled
1977 1977 1977
1975 1978 1978
1975 1978 19728
1975 1977 1977
1977 1985 1985
1979 1980 1980
1980 1981 1981

H

None

" None

i

g

Response

g5t

None
None

DATE OF
INQUIRY

4/21/76
4/21/16

4/19/76
4/19/76

2/4/76

2/4/16
2/4/16

4/19/76

5/21/16
5/21/16

5/21/16
$/21/16

5/21/16
5/21/16

5/21/16
5/21/16

A4}




ON-LINE DATE

COMPANY FUEL CURRENT LAST DATE P
FLANT TYPE SIZE STATUS ORIGINAL REPORT CURRENT PROBLEM INQUIRY

Southern Indiana Gas & BElectric

A. B, Brown - 1 Coal 255M9 C 1978 1979 1979 None 5/3/16
2 Coal Unknown EP 1982 1984 1983 None 5/3/16

Southwestern Electric Power Co.
Flint Creek 1

Coal 528MW [ 1978 1978 1978 None 4/13/76
Welsh ~ 1 Coal 520M0 [ 1977 1977 1977 None 4/13/76
2 Coal 528MH C 1980 1980 1980 None 4/13/716
3 Coal 528MW c 1982 1982 1982 None 4/13/16
Southwestern Public Service Co. # .
South Plains - 1 Coal /Gas * 500MW EP 1962 1980 1981 Demand 4/29/16
2 Coal/Gas 500M0 EP 1985 1982 1962 Demand 4/29/76
Harrington - 1 Coal/Gas 3lemw [ 1976 1976 1976 None ' 4/29/16
2 Coal/Gas 318M0 C 1980 1978 1978 None 4/29/16
Tampa Electric Co. ’
Big Bend 4 coal 425M4 EP 1981 1981 - 1981 None . 4/8/76
Tennessee Valley Authority
Bellefonte ~ 1 Nuclear 1332M0 [+ 1977 1980 1980 None 5/5/16
2 Nuclear 13320 [ 1978 1981 1981 None 5/5/16
Browns Ferry 3 Nuclear 11520 c 1972 - 1976 1979 None 5/5/16
Hartsville - 1 Nuclear 1300M4 [+ 1982 1984 1981 None 5/5/16
2 . Nuclear 1300Mw c 1982 1984 1982 None $/5/16
3 Nuclear 1300MH [+ 1982 1984 1982 None 5/5/76
4 Ruclear 1300M7 [of 1982 1984 1983 None 5/5/16

8P



COMPANY
PLANT

Tennessee Valley Authority (cor{t a)
Phipps Bend - 1
2
Raccoon Mountain 1 < 4

Seqmyaﬁ-l
2

wWatts Bar - 1

2
Yellow Creek - 1
. 2

Texas Utilities Co.
Comanche Peak - 1
2

Forest Grove
Handley - 4 °
5
Martin Lake = 1
2
3
4
Monticello 3
Twin Gak - 1
2

Nuclear

Nuclear

Nuclear
Nuclear

Nuclear
Nuclear

Muclear

Nuclear

Nuclear
Nuclear

Lignite

Lignite
Lignite
Lignite
Lignite

Lignite

Lignite
Lignite

s

1287MH

126740
153088
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122148

127000
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14070
1407Mw
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7500
TS0MA

75000
750MW

7504
T50MW
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ON-LINE DATE

L ON-LIN s
LAST

ORIGINAL RERORT  CURRENT
1983 1983 1983
1984 1984 1984
1975 1977 1977
1974 1977 1977
1977 1979 1978
1976 1978 1978
1977 1979 1979
1983 1983 1983
1984 1984 1984
1980 1980 1980
1982 1982 1982
1978 1979 1961 -
1976 1976 1976 -
1977 1977 1977
1977 1977 1977
1978 1978 1978
1979 1978 1979
1980 1980 1981
1978 1978 1978
1982 1982 1982 °
1983 1983 1983

DATE OF
DQUIRY

5/5/16
5/5/16

5/5/16

5/5/16
5/5/16

5/5/16
5/5/16

S/5/16
5/5/16

4/21/16
4/21/16

4/21/76

4/21/16
4/21/16

4/21/16
4/21/76
4/21/16
4/21/176

4/21/16

4/21/76
4/21/16
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PLANT

Toledo Bdison
Davis Bessce — 1

3

Union Blectric Co.
Callaway - %

Rush Island 2
Utah Power & Light
Boery - 1
2
Huntington Canyon 2
Naughton - 4
5
Virginia Electric & Power
Bath County 1 - 6
North Anna - 1
2
3
4

Surcy - 3
4

115049
1150mw

S30MN

430M8
430MA

400M

415MW
4150

210080

934MR

934Mm
934MW

900M8
S00MW

F;‘ B © o0

SO aonoon

O¥-LINE DATE
LAST

ORYIGINAL REPORT

1976
1982
1984

1981

1983
1976

1978
1980

1977

1979
1981

1976
1983
1985

1961
1943

1976

1978
1980

1977

1982
Indefinite

1982

1976
1977
1960
1981
1983
1984

1976
1985

1981
1983

1976/1977

1973
1981

1977

1983
1984

1983

1977
1977
1980
1981

1986
1987

PROBLEM

HHH

None.
None

None

Possible problem:
. BIM EIS

Possible ptc;bluns
0.5.G.S. EIs,
BIM EIS

DATE OF
INQUIRY

4/30/70
4/30/76
4/30/76

5/12/16
5/11/16

5/11/76

3/28/76
3/26/76

3/26/76

3/26/76
3/26/16

4/14,19/76

4/14/76
4/14/70
4/14/76
4/14/76

4/14/76
4/14/76

.
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", ON-LINE DATE

COMPANY FUEL . CURRENT LAST DATE OF

PLANT TYPE SIZE STATUS ORIGINAL REPORT CURRENT PROBLEM INQUIRY
washington Public Power Supply System ’

WPPSS - 1 Ruclear 12504 c 1980 1980 1981 Demand 4/13/76

2 Nuclear 12508 C 1977 1978 1979 Demana 4/13/16

3 Nuclear 125008 ol 1961 1981 1982 Demana . 4/13/76

. 4 Nuclear -~ 1250Md Ic 1982 - 1982 1982 Demand 4/13/76

S Nuclear 1250M4 79 1983 1983 1984 Demand 4/13/7

wisconsin Electric Power Qo. .
1981 1942 1983 State Permits 2/24/76

Koshkonong - 1 Nuclear 900 /o4
2 Nuclear 900MA e 1983 1964 1914 State Permits 2/24/76
Pleasant Prairie - 1 Coal 56044 Ic 1679 1980 1980 State ana Corps 2/24/76
2 Coal S80MH ic 1980 | 1983 1983 Permits 2/24/70"
‘Wisconsin Power & Light . .
Columbia 2 Coal 5271 o 1978 1978 1978 None ' X 5/16/16
Edgewater 5 Coal 400M% 7o) 1982 1982 1982 Possible problem. $/18/76
state siting law
. wisconsin Public Service
Weston 3 Coal 300MW 7o) 1981 1981 Possible problem: ‘7/27/76

state review
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ATTACHMENT 3

CONTRACT SCHEDULE ; '

ARTICLE 1 - STATEMENT OF WORK
Sec. 1.0 BACKGROUND

Much of the controvérsy betweeq nuclear powef proponents and
opponents has revolved around issues of public ﬁealth and
.safety. . Far less in the way bf detailed analysis‘has been
done in the area of the eéonomic, social, and environmental
implications of 1imiting the deveiopment of nuclear power.
In particular, attempts to quantify the impacts in these

areas have been few.

- The Administrator of the Federal Energy Administration (FEA)
is specifically.hharged by law (P.L.'§3-275) tolaccomp1§§h, :
inter alia, the following:
(1) Assess tﬁe adequacy of energy required
to mget demands in the immediate and longer range
future for all sectors 6f the'econdmy and for the
" general public. . . A
(2) Develop p1an;-and programs for dealing
with energy production shortages.
(3) Assure that energy programs are designed
. and implemented in a fair and'efficiént manner so

as to minimize hardship and inequity while assuring

that the priority needs of the Nation are met.
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(4f Collect, evaluate, assemble, and analyze

- energy information on reserves, production, demand

"vand related economic data.

In line with these purposes, FEA has a'responsibility to:

Sec.

(1) Determine the effect on the rest of the

Nation if California were to-implement legislation

‘that could 1imit the use of nuclear power in that state.

(2) Determine the effect on the Nation's enérgy
posture if other states were to implement similar--
legislative initiat{ves. »

(3) Evaluate the impacts of state energy actions

on specific areas of the country.

1.1 OBJECTIVE

This study is an initial step toward meeting FEA's responsi-

bilities outlined above. Specifically, the study will:

ana]yze and quant1fy the following:

(1) The dlrect and indirect economic, soc1a17
anq env1ronmenta1 impacts on the State of California
and its citizens df the passaée of the "California
Nuclear SafeguardszlﬁitiStivel“ under a“prescriéed set
of realistic alterﬁati?es. »

{(2) .The indirect economic, social and environmental

impacts on the appropriate neighboring states (é.g.,

Oregon, Nevada, Arizona, New Mexico, Texas, Utah, Idahé,

Hashing{on, Montana,.wybming. and Co]orado), and their

~citizens and the National energy suppfy and demand
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picture, of the passage of the "California Nuclear Safe-

guards initiative."

The impécts are to be examined in the context of the short

term (decade of the 80's), and the long term after 1990.

Sec. 1.2 GENERAL APPROACH

Two possible futures will be examined -- one in which the

growth of nuclear power is constrained by legislation, and

one in wHich the §rowth is not constraihed.by legislation.

In the firstxcase, the constraint.shall be based on the
assumption ﬁhat tﬁe provisions_of'Section 67503 of the
proposed California Nuclear Safeguar&s Initiative (Appendix 1)
are not met and all operating nuc]ear-plantsvand'those under
construct1on will not operate at more than 60% of rated power

after one year and after five years shal] be derated at a rate

of ten percent per year. The se;ond (unconstra1ned) case

would. occur if the-initiative were not passed -- or if the

41n1tiat1ve were passed and the requirements of Sectipn'67503

vere met. It is recognized'thai other futures intefmediate
between these two extremes are possible. In order to assure

a mdnageab]e effort, however, this contract is intended only to

bracket the possible futures and not look at intermediate cases.

TASK I. DETERHMINATION OF DEMAND FOR ELECTRICITY

The contractor shall make a number of demand projections

YQOtH kwhr and kw) under several different conditions. The
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demand scenarios shall include, but not be limited to, the

following: ) » .

(1) A scenario where the rate of growth in
deﬁand for e1ectrfc1ty is‘an_“upper range” value in the
range of rea11st1c demand possxb111t1es. This might
result from ‘the reduced ava113b111ty of oil and natural
gas to jndustry and to consumers, caus1ng them to
switch to electricity. The contractor should guantiw
tativerAassess the likelihood, timing, and magnitude
of such sw1tch1ng. This cas; would assume that some
conservat1on and load managEment efforts succeed but
not to “the extent desired.

(2) A scénario vhere the rate ofﬂgrowth-in demand
for electricity is a "middle range" value in the range
of rea11st1c demand poss1b111t1es. This case would

’assume a realistic sav1ngs from conservation and Ioad
' -management._ - .
(3) A scenario where the rate of growth in demand
for'eIectriciiy is a "lower fange“ value in the range’
of réa]istic.Aemand possibilities. This case would
assume ach;;vement of high levels of load management
aqd consgrvat{on.efforts on the part of industry and
the consumer, such as might.result from major increases
in financial investment by consumers and industry aimed

at reducing consumption of electrical energy.
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The contractor shall submit to FFA for review and appréval
the contractor's récommended demand projection scenarios to
be examined. This submittal of the contractor shall include
a description of all demand projection scenarios considered,
fnciuding the recommended scenarjos, by the contractor in

arriving at his recommendation. ‘Further, this submittal of

the contractor shall provide a description defining all the

factors and assumptions that were used by the contractor

in each of the demand projection scenarios considered.

The contractor shall use an ana]ytjca] model of his own
choice to perform-the supp]yfdemandveconbmetric study.

FEA will make available the use ;f tﬁe Project Independence
Evaluation System (PIES) Model for this gffort, if the
contracter so requegts (see Appendix 2); I the éontractor
chooses to make use of the PIES. Model, computer runs will be
made on FEA facilities with the'cost'of'sucﬁ r;hs absorbed by
FEA. If the contractor proposes to utilize a model'othér
than §IES and therefore different computer facilities, cost
of usiqg such facilities shall be priced out sepafately'in

the cost breakdown.

TASK 11. DETERMINATION OF SUPPLY

In the area of supply, the analysis shall consider two cases:

{1) utilization of non-nbclear energy sources, and (2) utiliza-

" tion of all available energy sources, including nuclear energy

(base case).
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A. Non-Nuclear Sources

At least three basic alternatives-to nnclear will be examined,

one reflecting a preponderance of coa]-tired generation, one
reflectlng a preponderance of 0il- fired generation,‘and one
reflecting some combination of the two . (perhaps the "most
1ikely” case). Each of these basic alternatives is to be

analyzed in light of the demand projections.

B. -Nuclear.Sources Available (Base Case)

In this supply case the contractor'shaii assume that nuclear
plants can continue to operate afnd be buiit.and that some

realistic combination of all sources avaiiable will be utilized.

NOTE - Analysis Assumptions

A]l of the supply scenarios wi]] require certain assumptions to

be made about industrial capab11ity to construct new power

.plants (including 1icensing and re§u1atory constraints).

ava]]ability of natural gas, hydroelectric, solar, and geothernal

- energy, and electricity 1mports. " The contractor should

make a realistic assessment of the contribution each parti-

cular source can make in both the short and tong term and

submit recommendations for FEA review and "approval.

FEA reserves the right to approne-ali_basic acsumptions used

. in this contract effort inc]uding. but not limited to, basic

{nput data to quantitative models.

83-198 O - 77 - 11

E
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TASK I11. DETERMINATION OF ECONOMIC, SOCIAL, AND ENVIRONMENTAL
IMPACTS. - : ;

Each of the supply cases in conjuhction with the various demand

projections will set the stage for the determination and

.analysis of the economic, social, and environmental impacts.

This is the main objective of the study, and it is exbected

éhat the contractor will expend at least half of his resources

on this task.

The impaﬁt analysis should begin with a complete evaluaiion of
the impacts of the base case. This will provide the basis
for a‘compdrfson with the impacts resulting from other

supply-demand scenarios.

. o _ . .
Some areas that are to be examined in 1ight of the supply--

demand scenarios should attempt to includé, but not be limited ~

to, the following to the extent';hatvmethodology~can be agreed
upon: ’ C
(1) Cost of electricity to the California
consumer. (Cost/kwhr, ‘avg. montﬁ]y bill increase, etc.).
"(2) Quality of life and consumer lifestyles.
(Including effect on reliability of électric sérviee).
(3) Cost of living. :
(4) Tax base, inc]udip§ real estate, income and
other taxes.

(5) Real personel income.
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(6)  Purchasing power of wages.
(7) Employment levels, _

- (Bj_ Detailed analysis of impacts on épecific
fndustries ﬂproduction decisions, developmeht. growth,
etc.) including interstate competition-for iﬁdﬁstry.

‘ (9) Conéumption of fuel by type (cqaj, oil, gas)
and 1ﬁﬁort.img1f;ations.

- (10) Géneral<hea1th effects; occupational fatalities
(11) GNP, ’ ' o
(12) Ba1ance of payment
(13) Environment (i. e., ‘water, air, land use, etc. ).
The impact assessment shou]d address (1) p0551b1e .

violations of existing State and Federal env1ronmenta1' :

standards,  (2) the e]ements of the env1ronmental

regu]atory program that may be the subJect for pressures

~ for re]axat1on, .and {3) long term 1mpacts.

(14) Dependence upon other ‘states and countries.
(15) The ava11ab111ty and xmpact of capital requlre-
Vo

ments of the various supp1y options.

(16) The impact of cap1tal investments. for conserva-

tion on. 1ndustry (e g., bu11d1ng des1gn and construct1on

and emp1oyment)

(17) The impacts of low”demand'écenarios.(e.g.,

;apital availability, .effect on disposable incomes,

employment, etc.).
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Where appropriate, the above should be analyzed for both the
State of California and the appropriate neighboring states

(see Sec. 1.1).

ARTICLE II - REPORTS AND COMMUNI'CATIONS REQUIREMENTS

As part of the work to be performed pursuant to this contract,
the contractor shall submit the following repofts, and other

documentation, in accordance with the schedule set forth in

ARTICLE III - DELIVERY.
Sec. 2.1 MWEEKLY REPORTS

The contractor shall supply to GTR, either in writing or by

telecon, informal weekly progress reports covering progress

to date and recommended approaches to facilitate successful
e

completion of the project.

Sec. 2.2 REQUESTS FOR INFORMATION

The contractor shall from time to time provide the GTR with
information requested by telephone that is within the scope

of this contract.
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PREFACE

The work upon which this report is based was performed under Federal
Energy Administration Contract No. C0-05-60484-00 by a research team
in the Center for Energy Studies of The University of Texas at -Austin.
As stated in the contract, the contents of the report are at the sole

discretion of the research team.

During the course of the study the research team has received advice
from an Oversight Committee composed of:

Roger Beers - National Resources Defense Council

Brant Calkin - Sierra Club

Donham Crawford - Edison Electric Institute

R. William Habel - Florida Public Service Commission

Kai Lee - Institute for Environmental Studies,

University of Washington

Floyd Lewis - Middle South Utilities

Marvin Lieberman - Illinois Commerce Commission

Sylvia Siegel - Towards Utility Rate Normalization "TURN"
Each member was afforded the opportunity of having a technical adviser.
The members of the Committee served as individuals and the organizational

affiliations are listed for information purposes only.

The committee members met with the research team in Austin, Texas, three
times during the study on February 2 and 27 and on April 19, and the
committee members have reviewed a draft of the report and made comments
for the benefit of the research team. The committee members' comments are
attached to the Executive Summary and to the complete report. These
comments represent the views of the members of the oversight committee

only.

On behalf of the research team we want to thank the members of the over-
sight committee, their technical advisers, and the FEA staff members

who provided comments during the course of the study.

Martin L. Baughman
H.H, Woodson
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I. PURPOSE OF THE STUDY

Under: Federal Energy Administration Contract No. C0-05-£0484-00 a
research team in the Center for Energy Studies of The University of Texas
at Austin has performed an independent analysis of the economic, social,
and environmental impacts that could occur as consequences of passage or
nonpassage of the California Nuclear Power Plants Initiative.

To facilitate the analysis we used a set of sceharios, each one
describing a possible future. The set of scenarios was chosen with a
range of alternative assumptions to bracket the most likely future, which
the research team feels will be near the middle of the range. The sce-
narios contain projections of low, medium, and high electric energy demand
growth rates in conjunction with a number of electric energy supply al-
ternatives. The business-as-usual alternative includes the assumption
that nuclear, coal, and il generating capacity are available as competi-
tive sources for electric energy supply. The other scenarios contain
assumptions of some degree of curtailment of nuclear power in California

which leads to a greater dependence on coal and oil for electric genera-

* tion, with different mixes of these alternatives in different scenarios.

Analytical models and assessments were used with the set of scenarios to
determine impacts for the years 1977, 1985, and 1995. Study assumptions
were based on best available information combined with professional judg-
ment by the UT Center for Energy Studies staff.

Questions that were addressed in this study are:

1. What is the expected growth of electric energy demand
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in California for different demand and supply alter-
natives? .

2. What are the projected requirements for future electric
generating capacity needed to serve California?

3. What mix and amount of alternative fuels would be
required with and without nuclear power curtailment
in California?

4. What uncertainties affect the availability of alter-
native fuels?

5. What are the implications for reliability of electricity
supply in the several alternatives?

6. What are the effects on cost of electricity if sub-
stitutes for nuclear-based electrical energy are needed?

7. For the several alternatives, what are the requirements
for capital investment and would it take place inside or
outside California?

8. What would be the effects on the economy of the state
if nuclear power development were constrained?

9. What are the environmental implications of the energy
supply alternatives?

10. What are the sociocultural implications both inside and

outside California of the energy supply alternatives?

Specifically not included in this study was an examination of the
safety risks -of nuclear power plants. That subject has been treated ex-
haustively by others.

To answer the questions asked, the study was carried out using the
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following interacting components:

-

Conservation Assessment

Electrical Energy Demand/Supply/Production/Cost Analysis
Long-Run Economic Growth Analysis

California Input-Output Analysis

Energy Resource Assessment

Environmental and Health Impacts Assessment

- oy AW N

Sociocultural Assessment

The body of the report of this study contains a large amount of data
and results. In this executive summary we have condensed these results
into a presentation of principal findings followed by discussions of these
findings in terms of the impacts on key areas and the uncertainties associ-
ated with the alternatives. We emphasize that these results are for con-
straints placed on nuclear power development in California and only Cali-
fornia, with energy supplies for the remainder of the country continuing
to grow as currently planned. The analysis assumes other states will co-
operate fully to supply California with whatever energy or resources it
needs and at prices normally commensurate with production costs. Any

prospect that this cooperation would not take place is addressed as an

uncertainty.
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I1. PRINCIPAL FINDINGS
A. A Need for Additional Electric Energy Supply in California

The results of this study indicate that with continuing population
and economic growth in California there will be a need for additional elec-
tric generating capacity and additional electric energy generation to
serve loads in California between now and 1995. The rate of growth of new
supply requirements, however, can vary widely. The principal factors
which affect the range of this variation are: (1) population growth rate,
(2) average economic growth rate, (3) extent of price-motivated conserva-
tion, and (4) potential for non-price-motivated conservation.

Table 1 shows the ranges of population and economic growth rates used

in the study (see chapter 2 for further details).

Table 1
POPULATION AND ECONOMIC GROWTH RATES

Low Medium High

Average population growth

rate per year, 1975-1995 0.69% 1.36% 1.53%
Increase in population

over twenty-year period 4.7 % a1.0% 3.5 %
Average economic growth

rate per year, 1975-1995 3.5% 4.9% 6.5%
Increase in economic out-

put over twenty-year 98.9 % 160.3 % 252.4 %

period

These assumed population and economic growth rate parameters mean that the
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alternative cases analyzed cover the following ranges:

1. California's population in 1985 would range from
22.8 to 24.7 million and in 1995 from 24.2 to
28.6 million compared to 21.1 million in 1975.

2. Economic output in the state in 1985 would range
from $254 to $358 billion and in 1995 from $358
to $672 billion (all in 1975 dollars) compared
to $170 billion in 1975.

3. Per capita income in the state in 1985 would
range from $11,100 to $14,500 per person and in
1995 from $14,800 to $23,500 -per person {all in
1975 dollars) compared to $8060 per person in
1975.

Effects of Conservation

Electrical energy consumption in these varying projected futures
would be conditioned by both price-motivated and non-price-motivated
conservation as well as by whether or not natural gas is readily avail-
able. With no constraints placed on nuclear power development in
California and with only price-motivated conservation resulting from
price elasticities of demand that decrease from a maximum in the low
growth case to a.minimum in the high growth case (see table 2-12 of chap-
ter 2}, the growth rates in kilowatt-hour demand would be as shown in

figure 1.
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Figure 1
AVERAGE KILOWATT-HOUR DEMAND GROWTH RATE PER YEAR, 1975-
1995, CONSIDERING ONLY PRICE-MOTIVATED CONSERVATION WITH
NO CONSTRAINTS ON NUCLEAR POWER DEVELOPMENT

B-
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24 ai 48
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To highlight the possible effects of non-price-nntivated(éé;éérvation,
the requirements upon residential and commercial building thermal insula-
tion standards imposed in California up to January 1976 were added to the
medium growth case, and additional conservation measures deemed possible
were added to the low growth case (see table 1-10 and accompanying text).
No non-price-motivated conservation was imposed on the high growth case.
The net changes in kilowatt-hour demand growth rate that can be brought
about by non-price-motivated conservation are about 0.6 percentage points

reduction in the medium growth case and about 1.6 percentage points
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reduction in the low growth case. The resulting kilowatt-hour demand

growth rates are given in figure 2.

Figure 2
AVERAGE KILOWATT-HOUR DEMAND GROWTH RATE PER YEAR,
1975-1995, NON-PRICE-MOTIVATED CONSERVATION ADDED
AND NO CONSTRAINTS ON NUCLEAR POWER DEVELOPMENT

]
HIGH
6-
= MEDIUM
a1
LS
65
LOW
24 4.2
25

These results show that conservation, both price-notivéted and non-
price-motivated, in combination with future economic and population
growth rates substantially below historical trends and with the assumption
of a readily available natural gas supply, can reduce substantially the

expected electric energy demand growth but not eliminate it.
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To meet the electrical energy demand growth rates Q‘iven above, the
required growth in electrical generating capacity needed to serve Cali-
fornia with no constraints on nuclear power development but including
non-price-motivated conservation is illustrated in figure 3. These

amounts include the retirement of a portion of existing facilities after

1977.
Figure 3
ELECTRIC GENERATING CAPACITY REQUIREMENTS 1977-
1995 WITH NON-PRICE-MOTIVATED CONSERVATION AND
NO CONSTRAINTS ON NUCLEAR POWER DEVELOPMENT
4
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Effects of Eliminating Nuclear Power in California

If nuclear power generation is eliminated in California and replace-
ment capacity and fuels are available when needed and at normal prices,
higher electric energy prices will result, leading to price-motivated
reductions in electric energy consumption and a reduction in additional
electric generating capacity needed. This reduction in electric energy
use would be accompanied by greater direct consumption of oil and gas
at the point of end use. The resulting average annual growth rates in
electric energy demand and the additional generating capacity require-
ments when nuclear power is eliminated in California are illustrated in

figures 4 and 5.

Figure 4
AVERAGE KILOWATT-HQUR DEMAND GROWTH RATE PER YEAR,
1977-1995, WITH NON-PRICE-MOTIVATED CONSERVATION
ADDED AND NUCLEAR POWER PHASED OUT IN CALIFORNIA
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Figure 5
ELECTRIC GENERATING CAPACITY REQUIREMENTS 1977-1995
WITH NON-PRICE-MOTIVATED CONSERVATION ADDED
AND NUCLEAR POWER PHASED OUT IN CALIFORNIA
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/] 1977 CAPACITY INCLUDING RETIREMENTS

[:] NEW CAPACITY REQUIREMENTS (including replacements
for nuclear capacity phased out in the period).

Effects of Improved Load Factor

Finally, the effects of improved load factor were explored by assuming
successful load management efforts along with non-price-motivated conser-

vation for the medium growth case with and without curtajlment of nuclear

power in California. The results are shown in figure 6.
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Figure 6 n
GENERATING CAPACITY REQUIREMENTS 1977-1995
MEDIUM DEMAND GROWTH
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Note: Improvement in load factor of 0.62% to 0.75% over 1977 to 1987
interval in load management cases. This is considered to be a
high degree of improvement and may be difficult to accomplish.
These results show that improvement in load factor could reduce the need
for additional generating capacity but not eliminate it for the medium

growth case.
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Summar.

In summary, it appears from the results of this study that there is
1ikely to be a need for additional electric generating capacity and addi-
tional electric energy generation in California for the period from now
to 1995. The level of this need could vary widely depending on population
and economic growth rates, relative success in non-price-motivated con-
servation efforts, relative success in improving load factors, and whether
or not nuclear power is phased out in California.

. The elimination of the need for additional electric generating capa-
city and electrical generation to serve California could only come about

if there were:

1. A decline in the economic growth rate in California
to well below the historical trend

2. A decline in the population growth rate in California
to the equivalent of no further in-migration

3. Institution of active government programs to reduce
growth in electric energy consumption in California

4. Institution of active load management programs to

reduce peak electric loads in California

B. Sources of Electric Energy for California

Although hydro, geothermal, and solar sources could supply some of
the additional generation needed, their possible contribution during the

time interval studied is much less than could be obtained from nuclear

fission, coal, and ofl based generation. Moreover, as discussed in
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appendix 2C, the availability of the amount ‘of geothermal and solar
capacity additions assumed for this study is uncertain. In all but the
Jowest growth scenarios analyzed, there would be a need for additional,
large-scale energy sources beyond the capability additions of hydro,

geothermal, and solar assumed in the study (see figure 7).

Figure 7
ADDITIONAL CAPACITY, 1977-1995
MEDIUM DEMAND GROWTH

NEEDED IF
404 NUCLEAR POWER
NOT CURTAILED

NEEDED IF
301 NUCLEAR POWER
ELIMINATED IN
CALIFORNIA

GW(e) 201 ASSUMED
fe) HYDRO 357
_GEOTHERMAL
AND SOLAR,
1o ALL CASES
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C. Characteristics of the Supply Alternatives

The use of each of the three sources--nuclear, coal, and oil--to
supply additional electric energy needed by California through 1995 has
risks, impacts, and benefits. The major features of each alternative are

highiighted here and elaborated upon later.
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The Business-as-Usual Alternative

The business-as-usual alternative is based upon expansion of the
electric energy supply for California as currently planned. This means
that electric generation capacity would come from a mix of nuclear, coal,
and oil1 plants augmented as much as practical by hydro, geothermal, and
solar sources. Based on economic considerations, nuclear would exhibit
the most rapid growth, and coal would be used to the extent necessary
and possible. Much of the existing oil capacity would be retired as the
more economical nuclear and coal alternatives become available. Under
this alternative, the three large-scale energy sources--nuclear, coal,
and oil--are available. Hence, if difficulties are encouﬁtered in the
siting, construction, or use of any one of the three sources, the other

two are available.

The Constrained Nuclear Alternatives

If nuclear power were phased out in California, additional coal and/
or 0il capability would be required. The mix of the alternatives used
would depend upon a number of considerations, including economic and en-
vironmental factors, federal and state pricing and regulatory policies,
and possible reactions of other states to constraints on nuclear power in
California. A range of possible alternatives is discussed in the report,
bracketed by one alternative that assumes the predominant use of coal
(high coal) to replace nuclear and another alternative that assumes the

predominant use of oil (high 0i1) to replace nuclear. In these alterna-

tives, without nuclear as a source, there are two large-scale energy sources,
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coal and oil, available for use. Hence, if difficulties are encountered

in the siting, construction, or use of coal or oil, only one source re-

mains to supply the electric energy demand.

Some Representative Results

The major features of the business-as-usual (BAU), high coal (HC),
and high oil (HO) alternatives are presented in the following charts.
In the high coal alternative all coal-fired generating plants are assumed
to be located outside California; whereas, in the high oil alternative,
all oil-fired generating plants are assumed to be located in the state.

The results which follow (tables 2-3, figures 8-16) are given for the
medium growth assumptions. The results for low and high demand growth
assumptions exhibit similar trends through time and across alternatives,
but precise values of numerical results change. The details of these
alternatives are given in the body of the report with a summary in chap-

ter 1.




Table 2
CONDITIONS UNDERLYING ANALYTICAL RESULTS OF EACH ALTERNATIVE

.Conditions That Must be Fulfilled Conditions That Must be Fulfilled Conditions That Must be Fulfilled
for Numerical Results of the Business- For Numerical Results of the High For Numerical Results of the
as-Usual (BAU) or Continued Use Coal (HC) Use Option to High 011 (HO) Option To
of Nuclear Option to Apply Apply Apply
1. Initiative fails, or if 1. Initiative passes and 1. Initiative passes and nuclear
passed, no constraints nuclear power is phased out power is phased out
are placed upon nuclear
2. The coal supply states cooper- 2. Coal expansion is constrained
2. In-state cooling water ate fully with California to due to economic, environmental,
supplies are made make additional supplies of regulatory, or political
avaflable coal available on an acceler- reasons
ated schedule
3. Long-run problems of 3. Californta utilities begin fn-
fuel cycle closure and 3. The coal supply states make vestment in the oil alterna-
waste storage solved available the cooling water tive immediately after passage
needed to operate the coal of the initiative
4. Uranium shortages do not generating plants or alter-
develop nate siting in California 4, Federal action to force conver-
is possible sion of oil plants to coal
N burning is not taken as is pos-
. 4. California utilities begin sible under provisons of the
investment in the coal al- Energy Supply and Environ-
ternative immediately after mental Coordination Act of 1974

passage of the initiative
5. No 0il embargoes are exper-

5. Air quality standards do not {enced
preclude the expansion of
coal-burning capability, 6. Existing air quality stand-
nor is undue delay exper- ards are relaxed in some areas
ienced in the opening of of the state to make addition-
new coal mines al oil use permissible

6. Accelerated demands are not 7. In-state sites and cooling
placed upon the same sources water supplies are made
of coal from other states available

-
o

7. Federal coal leasing policy and
mined land reclamation legisla-
tion does not impede coal devel-
opment

081
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Figure 8

17
CAPACITY REQUIREMENTS FOR ALTERNATIVE CASES
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Figure 9

AVERAGE ELECTRICITY PRICES (¢/kwh in 1975 dollars)
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EFFECTS ON TYPICAL ELECTRIC BILL
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Figure 10

CONSUMPTION PER HOUSEHOLD
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Figure 11
20

CUMULATIVE UTILITY CAPITAL SPENDING 1975-1995
(in billions of 1975 dollars) For Electric Utility Plant & Equipment
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Figure 12

REQUIREMENTS OF AND RELEASES TO THE ENVIRONMENT
A. LAND REQUIREMENTS (thousand acres)
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C. NITROGEN OXIDE EMISSIONS (thousand tons/yr)
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*There are radiation releases from coal burning. The amount is very
uncertain due to lack of sufficient data on radioactive substances

The radiation release from coal plants
would be Tess than from nuclear plants, probably about a factor of

ten less. In the high coal option most of the release would be out of
state. In the BAU option, such releases amount to an increase of 1-3%
In the high coal option, such releases amount

in coal in the Southwest.

of background radiation.

to an increase of 0.1-0.2% of background radiation.
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Figure 12 continued
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Figure 13

AMBIENT AIR QUALITY IMPACTS AND NATURAL BACKGROUND LEVELS
{micrograms per cubic meter)
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SC denotes plant with a sulfur dioxide scrubber included while NS means no scrubber
included. Increased ground level concentrations of particulate matter and nitrogen
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Figure 14
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Figure 15
SOLID WASTES EXCLUDING RADIOACTIVE WASTES
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- Figure 16
RADIOACTIVE SOLID WASTES 27
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Table 3

POWER PLANT SITING CAPABILITIES BY REGION
(megawatts electric)

Coal-Fired Generation Siting Capacity-Mw(e) Nuclear Power Plants

Geographical Limiting Air Pollution Cooling Water Cooling Water Air Pollution
Region Standard Basis Mw(e) Basis Mw(e) Basis Mw(e) Basis Mw(e)
California
Sacramento No, - FsS 15,000 12,000-450,000 9.000-335,000 No Limit
Valley
San Joaquin PM,NO, -FSS 0 12,000-45,000 9,000-35,000 5,000-15,000%
Valley
Northeast
Plateay PMb—FSS 12,000 10,000-28,000 7,500-20,000 No Limit
Mohave Desert PM-FSS 10,000 12,000-14,000 8,000-10,000 No Limit
Colorado Desert PM-FSS 1] 15,000-50,000 10,000-35,000 No Limit
Utah SOZC—NSD 100,000 45,000-135,000 33,000-85,000 No Limit
Nevada soz-NSD 85,000 25,000 18,000 No Limit
New Mexico $0,-NSD 65,000 55,000 40,000 No Limit
Arizona $0,-NSD 50,000 X X No Limit
Notes: FSS = Federal secondary standards

NSD = Proposed non-significant-deterioration standards
X -

Depends on resolution of Indian Water Rights Issues

3pased on fog formation potential in San Joaquin Valley.
bParticulate matter siting projections are based on 99.5% efficiency controls.

Sulfur oxides siting projections are based on 90.0% efficiency scrubbers.

82
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D. Effects on the California Economy

Assuming that the alternative energy supplies are available to Cali-
fornia when needed, at reasonable prices, and in the quantities required,
there is little overall economic difference among the three alternatives
BAU, HC, and HO for any one of the three demand growth rates studied. For
example, the maximum impact on gross state product over the twenty-year
period, 1975-1995, for medium growth cases was a decrease of 0.03 percent
per year in the growth rate or a decrease in 1975 dollars of $18 billion
out of a cumulative total of $5,500 billfon. There would be some differ-
ences in electricity prices and consumption levels as presented earlier
and there could be localized, short-term increases in unemployment if
nuclear plant construction is suddenly stopped, but the overall long-term
economic growth of California would be affected little by the alternative

chosen provided electricity shortages do not develop. .

E. Sociocultural Effects

Whether or not nuclear power is curtailed in California, the study
shows 1ittle long-term change in the California economy provided the alter-
natives are available. Hence, few economically derived sociocultural im-
pacts are expected in California except for transient effects such as
possible unemp1oynen§ among the relatively small number of specialists
whose livelihoods are dependent on nuclear power plant construction or -
operation and perhaps a proportionate number of supporting wo}kers.

Curtailment of nuclear power with a consequent increase in coal pro-

duction required for replacement could have major sociocultural impacts

29



194 .

30
on the states of Arizona, Colorado, New Mexico, and Utah where the coal

is located. The coal deposits are in sparsely populated areas where ex-
pansion of coal production and the construction and operation of coal-
fired power plants would entail rapid increases in population with atten-
dant problems of expansion of housing, education, health care, police
and fire protection, sanitary services, and so forth. These impacts are,
for the most part, short-term consequences that are contingent on the ex-
tent, nature, and success of advance planning in those states. In the
long term, the coal-bearing states would derive significant economic
benefits from the development of their resources and would undergo a
permanent change in character as a result of the development.

Particularly in the absence of clear economic impacts which could be
analyzed for specific groups of California residents, it is important not
to overlook the relationship of the initiative to more comprehensive
and complex social trends in the state. California has developed into a
highly urbanized, service-oriented system to the point where numerous
students of social processes refer to it as 2 “post-industrial state.”
Continued population and economic growth near historical rates would pro-
bably continue these trends which include the desirable consequences of
further development of service, or “technocratic,” occupations with
attendant higher income levels and better educational services, as well
as the undesirable consequences of growth in population pressure, in-
crease in organizational.problems, and continued high rates of social
pathologies such as crime.

The initiative movement may indicate a sentiment in the social con-
stitution of California to slow the rate of technological innovation and

technocratic development. If that is the case, 2 constrained nuclear

y
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situation could provide an impetus for slowed in-migration, or possible

out-migration, of the technical professional population. Such a shift in
population composition could mean, on the one hand, lowered income levels,
loss of tax revenues, and, therefore, les; expenditure on education and
other services. Slowed population and'economic growth, on the other hand,
could also mean less pressure on services and possibly a slowed rate of
growth in the social pathologies associated with urbanization and rapid

social and economic development.

F. Environmental Effects

The possible passage of the Californfa Nuclear Power Plants Initiative
and subsequent phase-out of nuclear power in California would have signi-
ficant environmental impacts on California and nearby states. These en-
vironmental impacts would be most important in terms of air pollution and
health effects in California for the high 0il case with restricted nuclear
development, particularly in the south coast air basin of California. For
the high coal case with restricted nuclear development, the environmental
impacts would be greatest in terms of land-use requirements, solid-waste
generation, and air pollution in the nearby western states where the coal
mines and coal-fired generating plants were assumed for the analysis to
be located. If, alternatively, the coal-fired power plants in the high
coal case were located in California, there could be damage to agriculture
in the Sacramento Valley from air polliution. The high coal scenario would
result in the greatest consumption of inland fresh water in the Colorado
basin and Utah with the coal-burning plants located outside Catifornia,
or from the upper reaches of California rivers if the plants were located

in California.
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The major potential environmental impacts of the business-as-usual
case of unrestricted nuclear development would relate to increased water
consumption at inland California locations and the greater potential of
radiation releases. Much of the increased water consumption could be of
agricultural wastewater, technology permitting; but, this could lead to
increased water vapor releases in the San Joaquin Valley which could
aggravate existing fogging problems during the winter months. Although
the potential for greater radiation releases exists, the radiation levels

near nuclear plants would be well below present permissible limits.
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I11. DISCUSSION OF FINDINGS

A. Summary Findings Relative to the Business-as-Usual Alternative

1f nuclear power use is allowed and 1ntegfated with the existing system
capabilities, it will have certain important effects upon the character of
future electricity supply. California now derives about 55 percent of its
electricity from oil- and gas-based generation; the rest comes from hydro,
coal, nuclear, and geothermal sources. California has operational abﬁut 1500
megawatts electric of nuclear capacity and plans for an additional 7800
megawatts electric to be installed by 1984. The cost of energy from nuclear
plants is less than that from new coal plants and lesser by an even greater

margin compared to the cost of power from new oil plants (figure 17).

Figure 17

{985 AVERAGE COST OF GENERATION

FOR NUCLEAR, COAL,AND OIL PLANTS
(In 1975 Dollars) .
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If nuclear is not constrained as a future option for production of
electric power in California, it can be expected to exhibit the most
rapid future growth of any generation alternative.

Several conditions must be met, however, for this to happen. These

are:

—

. The initiative fails, or if passed, no constraints are placed
upon nuclear power

2. In-state cooling water supplies and sites are made available

for the nuclear plants

3. The long-range problems of nuclear fuel cycle closure and

radioactive waste storage are solved

4. Uranium supplies are available
If these conditions hold, nuclear could by 1995 provide as much as 45
to 50 percent (or 38,000 megawatts electric) of California's total in-
stalled generating capacity (expected to be about 80,000 megawatts
electric) because of its economic advantage. This expansion, coupled
with the expected growth in geothermal, solar, coal, and to some extent,
hydro capability, is sufficient to meet the future electricity needs in
California, and in addition, replace much of the existing high cost oil-
based generation.

If such nuclear expansion occurs, the results of this study indicate
that it would be accompanied by decreases in the real cost of electricity to
California consumers. This declining trend in cost coupled with declining
supplies of natural gas, the indicated potential of existing conservation
programs, and existing trends in population and economic growth would
lead to an average growth rate in electricity consumption of about 4.3

percent per year between now and 1995. This growth trend would not be
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evenly distributed through time; for the period 1977-1985 the growth

in consumption would be about 5.3 percent per year, whereas between
1985-1995 it would drop to about 3.6 percent per year as many uses for
electricity saturate and consumption devices with improved efficiencies
are more widely used.

The adoption of nuclear power in the business-as-usual alternative
would lead to other related changes in the environment of the state.
Radiation releases would be greatest for the business-as-usual alternative.
However, the projected releases do not appear to constitute major immediate
or long-term health hazards. Projected increased maximum radiation dosages
from new nuclear power plants through 1995 would be 3 to 5 millirems per
year. These dosage levels are 0.6 to 1.0 percent of the present maximum
allowable dosage of 500 millirems per year established by the Nuclear
Regulatory Commission but are 12 to 20 percent of the standard of 25
millirems per year proposed by the U.S. Environmental Protection Agency.
Small radiation releases of radium and thorium would occur from coal
combustion with a very small potential for adverse impact. Radon-222 could
also be released to the environment from uranium mining and milling
operations and miil tailings ponds, from geothermal steam plants, and
from natural gas combustion, but the potential hazard is small.

Future siting of nuclear power plants in California will be primarily
limited by the availability of cooling water at inland locations, and
by seismological considerations and distances from urban areas in coastal
regions. Assuming use of irrigation wastewater in the San Joaquin and
Imperial valleys, and the use of municipal wastewater from the Bay Area
cities in the Sacramento/San Joaquin delta region, inland sites could

1imit nuclear generating capacity to 43,500 megawatts electric (see table 3).
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Coastal siting of nuclear power plants in California would be limited to

specific site locations by potential earthquake considerations. Where
coastal siting would be permitted, once-through cooling with ocean
water would be possible.

If nuclear power in the San Joaquin Valley required the use of fresh
water for plant cooling, it would require diversion of 180,000 to 425,000
acre-feet of fresh water per year which is presently being used to irrigate
between 60,000 and 135,000 acres of farmiand. This potential diversion
could be alleviated.or eliminated by the use of irrigation wastewater in
the San Joaquin Valley or municipal wastewater in the delta region.
However, unless it is properly treated, the use of wastewater in cooling
towers would increase particulate drift and microbial organism releases
to the atmosphere. Perhaps the most serious potentially adverse environ-
mental impact of nuclear power plant siting in the San Joaquin Valley
would be the increased water vapor releases to the atmosphere of 400,000
to 900,000 tons per day. These moisture releases would increase humidity
levels by 3 to 10 percent in the valley during the winter months. It
would aggravate the already serious fogging problems and increase the
potential hazards of traffic accidents. Additional problems of irrigation
wastewater use are possible soil contamination by sodium chloride, boron,
and tritium from nuclear power plants in the San Joaguin Valley. The
waste heat releases from power plants to water could cause localized
jmpacts on aquatic 1ife, while atmospheric releases could cause localized
updraft conditions. On the other hand, the use of these nuclear plants

would reduce significantly the use of oil in plants sited along the

coast, leading to major reductions in sulfur and nitrogen oxide emissions
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in the coastal regions from electric power plant sources. This would

Tessen the burden on air quality in these regions.

Development uﬁder the business-as-usual assumption would result in
e‘(‘ectric plant construction expenditures averaging about $3.8 billion per
year {in 1975 dollars) within the state of California between 1977 and
1995. This construction activitiy would take place inside the state,
unlike much of the investment in the coal alternative to be discussed
shortly.

There are uncertainties in the business-as-usual alternative. The
cost of uranium ore has climbed in the past two year, from about $8
per pound to over $40 per pound for delivery in the early 1980's. These
cost increases have been factored into the analysis (see appendix 2B).
Beyond the mid-1980's there is uncertainty in the outlook for uranium costs,
and beyond the late 1980's there is uncertainty about domestic uranium
supplies. Also, at present there is no operating capacity in the nation
for reprocessing spent fuel and none is expected until the early 1980's.
The lack of reprocessing forces greater reliance upon activity at the
front end of the fuel cycle to supply fresh fuel for nuclear reactors
since the fissionable products in the spent fuel are not recovered and
used, further taxing existing mining, milling, and enrichment capacity.
The delays in closing the fuel cycle reflect the regulatory difficulties
surrounding the safeguarding of the recovered nuclear materials and the
resolving of problems of radioactive waste disposal. For the business-
as-usual alternative to be viable in the long term, these problems have
to be solved; yet, if they are not resolved in a timely fashion and nuclear

power development is slowed or temporarily halted as a result, the two

alternatives, coal and o0il, are available for use instead.
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B. Summary Findings Relative to the Greater Use of Coal

California utilities currently have operational about 2300 megawatts
electric coal-fired generation capacity located out of state and plans for
approximately 2000 megawatts electric more to be instalied also out of
state by the end of 1984, If constraints are placed upon nuclear power
and coal is sought as a replacement, these plans for the use of coal would
have to be expanded markedly.

If coal use is to be expanded, the required supplies would have to
be obtained from out of state, primarily from Utah, Arizona, New Mexico,
and Colorado. Most of the coal-fired generating plants would probably
be sited in these states, and the electric power would be transmitted to
California. A concern is that even though coal reserves are adequate,
it may not be possible to expand the coal production and gengration
capability fast enough to maintain adequate supply capability in the
early 1980's due to lack of adequate lead times.

If the expansion of coal capabilfty is accelerated so that coal
is available when needed, several conditions must be met:

1. Accelerated demands from other areas cannot be placed upon

these same sources of coal

2. The coal supply states must cooperate fully with California

to make the additional supply of coal available on an
accelerated schedule

3. The coal supply states must make available the cooling

water needed to operate the mine-mouth generating plants
4. California utilities must begin investment in the coal

alternative immediately after passage of the initiative

~
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if the coal capability is to be available by the early

1980's when it would be needed

5. Air quality standards must not preclude the expansion

of the coal-burning capability, nor can undue delays
be experienced in the opening of new mines and the con-
struction of new coal plants

6. Federal coal-leasing policy and mined-land reclamation

legistation must not impede coal development
If these conditions are not met there is a distinct possibility of elec-
tric energy shortages in California in the high coal use option.

Assuming the above conditions are met, however, to replace nuclear
and meet the expected growth in electricity consumption, in addition
to existing plans, added coal cabacity of about 2500 megawatts electric
would have to be made operational by 1985, and a further increase of
15,000 megawatts electric would be necessary betwéen 1985 and 1995.

The future siting of coal-fired power p]ént; in California and nearby
states may be limited by ambient air quality standards and proposed
significant deterioration standards, and to a lesser extent by water
resources availability (see table 3). No coal-fired generating capacity
could be sited in the San Joaquiﬁ Valley or southeast desert regions with-
out further increasing the suspended particulate levels, which are already
above allowable ambient air qualiiy standards. In the northern Sacramento
Valley, approximately 12,000 megawatts electri¢ of coal-fired generating
capacity. could be sited without exceeding the federal primary and secondary
ambient air quality standards for nitrogen oxides, while the comparable

figure is more the 35,000 megawatts electric when based on particulate
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standards. Approximately 20,000 megawatts electric of coal-fired gen-
erating capacity could be sited in the northeast plateau region in
Medoc, Lassen, and Siskiyou Counties when based on federal secondary
ambient air quality standards.

Coal-fired generating capacity outside California in the upper
Colorado River basin states could be 1imited by the proposed significant )
deterioration regulations for sulfur dioxide in Class II areas. Pre-
liminary calculations show that 60,000 to 100,000 megawatts electric
of coal-fired generating capacity could be sited in Utah without
violating proposed significant deterioration standards when scrubbers are
employed but less than 15,000 megawatts electric without sulfur dioxide
scrubbing. Approximately 65,000 megawatts electric of additional coal-
fired generating capacity could be sited in New Mexico based on proposed
significant deterioration in Class II areas based on sulfur dioxide,
with comparable levels which can be si;ed in certain areas of Arizona
and Nevada. S

Water availability may pose some limitations tor the siting of coal-
fired power plants in certain areas of California and nearby states. Poten-
tial maximum generating capacities of 15,000 megawatts electric to 70,000
megawatts electric could: be sited in the northern Sacramento Valley, and
15,000 to 25,000 megawatts electric in the northeast plateau, depending
upon the degree of water diversion from existing uses. Potential coal-
fired generating capacity in Utah based on cooling water availability
could be as Tow as 44,000 megawatts electric with diversion of 500,000
acre-feet per year to a maximum of 130,000 megawatts electric with

diversion of 1,800,000 acre-feet per year.
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The siting of up to 16,000 megawatts electric of coal-fired generating
capacity in northern California could reduce cooling water requirements
in Utah and other states in the upper Colorado River basin by up to 187,000
acre-feet, which would otherwise need to be diverted from existing uses.
Maximum coal-fired power plant siting in New Mexico is 55,000 megawatts -
electric when based on potential cooling water availability. Cooling
water availability in most cases will require diversion from existing uses,
with serious potential conflicts with water rights priorities, treaties,
and allocation policies in many cases regarding agricultural uses, Indlan.
water rights and treaties with Mexico.

If coal is used predominately to replace nuclear, the consumption of
coal for California electric energy generation would increase about tenfold
between 1977 and 1995, from 6.1 to about 65.0 million tons per year. This
represents an average growth rate of 14 percent per year between 1977 and
1995, or, the requirement that a new pipe be opened approxihately every
eighteen months to supply coal fAr California's use. This added coal
Fequirement can be compared with the expected total production in 1995
of 53 million tons for the entire region under normal development patterns
without constraints on the development of nuclear power. Such rapid
expansion could result in severe sociocultural impacts outside California
in the four southwestern states of Arizona, Colorado, New Mexico, and Utah
where a relatively large influx of labor into previously sparsely populated
areas would be necessary for development of the additional coal reserves to
generate electricity for California (see chapter 5).

The projected total increases in air poliutant emissions would be

greatest for the high coal case, particularly in terms of increased

83-198 O - 77 - 14
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nitrogen oxides. These increased emissions for the high coal case would

probably not constitute the same health effects problems as the high oil
case. Most of these increased air pollutant emissions would occur in
rural areas outside and downwind of major population centers in Califarnia
and would occur primarily outside the state. Major potentially adverse
environmental impacts for the high ceal case would be potential damage

to agri;ulture in the Sacramento Valley from sulfur dioxide and

visibility reduction in Utah, Arizona, and New Mexico from primary
particulate matter and sulfate and nitrate aerosols. Compliance with
proposed significant deterforation standards for ambient air quality
would necessitate sulfur dioxide scrubbing at all new coal-fired power
plants serving California. Nitrogen oxides emissions in 1995 for the high
coal case are projected to increase by 59 and 124 percent over the present
state totals (both California and other western states) for the medium
and high growth rates, respectively, with 49 to 89 percent outside
california.

Additional environmental impacts of coal-fired power plants would
include solid waste generation, land-use requirements, aesthetic visual
impacts, and waste heat releases. The solid wastes generated would be
greatest for the high coal case. Land-use requirements would be greatest
for the high coal case, and wouid be concentrated at or near coal-fired
power plants assumed in the analysis to be located outside of California.
There would be visual impacts associated with the construction of )
overhead transmission lines from Utah and other states to California.
Coal-fired power plants sited in northern California would also need to be

carefully sited so as not to release excessive quantities of waste heat
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to rivers which might adversely affect sensitive aquatic species such

as salmon in spawning areas.

In the medium growth case, the predominant use of ﬁoal would increase
the delivered average cost of electricity by about 15 percent by 1995
compared to the business-as-usual case. This would brin§ about a reduction
to about 3.5 percent per year (compared to 4.2 percent per year f&r business-
as-usual) in the growth rate of electricity consumption due to the higher
electricity prices but would encourage the greater use of natural gas
(if available) and oil for direct heating purposes. Total capital
spending for utility plant and equipment would be reduced, if mostly coal
were used, from about $71 billion cumulative total between 1975 and 1995
with business-as-usual to about $53 billion for the coal case over the
same time period. This excludes the costs of coal mines and coal-transpor-
tation facilities.. In addition, in the high coal case about 25 percent
of the spending could be outside the state unlike the business-as-usual
case where such spending would be almost entirely inside California. The
long-range economic growth and sectoral economic impacts of this movement
out of state would be small provided that electricity shortages did not
develop, that the coal was available at real'costs near today's price,
and that planning and implementation of alternate supplies were accomplished
in time.

In the short term there could be changes in employment and output
in specific sectors of the economy due to changes in electric plant con-
struction activity. If construction of nuclear plants were halted with
passage of the initiative, there would be increased unemployment in 1977,

directly and indfrectly, of about 16,000 workers. This is about 0.2

percent of the expected work force of about 10 millfon in 1977. Changes
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in the gross output of industries which supply inputs to nuclear plant

construction would also occur. The ten industries that would suffer the

largest absolute decrease are listed in table 4.

Table 4
CHANGES IN GROSS OUTPUT ASSOCIATED WITH A $500 MILLION

DECREASE IN NUCLEAR PLANT CONSTRUCTION IN 1977
(millions of 1975 dollars)

New Plant Construction -$500
Wholesale and Retail Trade - 52
Heating, Plumbing, and Structural Materials - 44
Stone and Clay Products - 4
Lumber and Wood Products - 4
Business Services - 39
Transportation and Warehousing - 24
Petroleum Refining - 13
Primary Iron and Steel Manufacturers - 12
Primary Nonferrous Metal -1
Total Reduction in Output 3777

Total GSP-in 1977 = $203,000 million (1975 dollars)

These changes would tend to be centralized around the existing San
Onofre and Diablo Canyon nuclear plant construction sites. This is
a short-term unemployment effect only, the duration of which would depend
on the number of persons temporarily out of work in relation to the
size of the labor force, the mobility of those affected, and the on-going

pace of local or state economic growth.

C. Summary Findings Relative to the Greater Use of 0il

California utilities currently have operational about 22,000
megawatts electric of oil/gas-fired generation capability. If nuclear

power is constrained and oil is pursued as a predominant alternative,

the additional generating plants would most 1ikely be sited inside
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California. The oil1 that could be tapped to meet additional generation

requirements would come from Alaska, either directly or indirectly.

To avert possible shortages and maintain viability of the oil option
the following conditions would have to be met:

1. Existing air quality standards would have to be relaxed

in some areas of California if additional use is to be
legally pemilssible

2. California utilities must begin investment in the oil

alternative immediately after passage of the initiative
if the ofl capability is to be available by the early
1980's when it would be needed
3. Federal action must not be taken to force conversion of
such plants to burn coal as made possible by the Energy
Securtty and Environmental Coordination Act of 1974
4. No oil embargoes are experienced
5. Sites and coolina water for in-state oil-fired plants must be
available
If these conditions are fulfilled, oil use could be expanded to replace
existing nuclear and to meet future requirements with little 1ikelihood
of shortages.

The high oil use option presents the greatest potential risks to human
health in California from changes in air quality. High oil use would
necessitate combustion of large quantities of oil at existing power plants
located along the California coast, upwind of existing populated areas.

The increased particulate matter, sulfur oxides, and nitrogen oxides
emissions for the high of) case would have the greatest adverse impacts

on human health because of the increased formation of sulfate and nitrate
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aerosols and photochemical oxidants such as ozone and peroxyacyl nitrates.
The greatest potential risks of health effects would probably result from
nitrogen oxides reaction products through increased eye irritation,
and aggravation of existing heart and respiratory problems in elderly
persons. Most of these increased afr-pollutant emissions would occur
in California, where the increased sulfur oxides emissions would increase
the present state total by 82 percent by 1995 for the medium growth case.
The future siting of oil-fired power plants will be determined by
federal and California standards for ambient air quality for particulate
matter, sulfur oxides, and nitrogen oxides because of the probable coastal
Jocation of most oil-fired plants. Some additional oil-fired power plants
may be sited in the north and south central coast, northeast Bay Area,
or southeast desert air basins without exceeding existing ambient air
quality standards. However, it would not be possible to site any
additional oil-fired generating capacity in either the south coast,

San Diego, or San Joaguin air basins without causing additional violations

of ambient air quality standards and aggravation of resultant health effects.

Additional fuel oil desulfurization capacity at petroleum refineries may
be required to reduce sulfur content from 0.5 to 0.1 percent by weight
to minimize the projected sulfate aerosol problems. It will not be
possible to reduce significantly the nitrogen oxides emissions from 0il-
fired power plants along the coast without additional flue gas scrubbing
technology which is not presently available. '
High dependence on oil also leads to the highest electricity prices
of the alternatives available. If oil is used predominately to replace

nuclear and meet the growth in electricity requirements, the average

cost of electricity in 1995 would be about 25 percent higher than for
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business as usual in the medium demand growth case. This would reduce

future growth in gonsumption to about 3.1 percent per year between 1977
and 1995, compared to 4.2 percent for the business-as-usual alternative
and 3.6 percent for the high coal case. The short-term unemployment and
sectoral impacts of the oil option would be similar to those in the coal
option if construction were halted at existing nuclear sites. As in the
coal case there are not expected to be severe long-range economic grqwth
or sectoral impacts in response to such price increases provided shortages
do not develop.

Adoption of the high oil alternative would lead to increased oil
coﬁsumption requirements in 1995 of about 700,000 barrels per day. Even
if this oil is supplied from Alaska, an equivalent increase in oil imports
would take place somewhere else in the country. The increased cost to
the national economy of the additional imports in 1995 would be about
$3.3 billion (1975 dollars) compared to estimated U.S. exports in 1995 of
about $300 billion {in 1975 dollars). Increasing oil dependence is also

counter to the stated national goal of reducing oil consumption.
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IV. UNCERTAINTIES ASSOCIATED WITH PASSAGE OF THE INITIATIVE

The quantitative results reported and discussed were based on a
set of assumptions about definite sequences of events that might follow
different actions related to the initiative. The major uncertainties
associated with the assumed future course of events need to be known and
understood. Some uncertainties have been cited in the preceding dis-

cussion. Other uncertainties are discussed below.

A.  The Potential for Shortages of Electricity

It has been stated that 1ittle economic impact is expected if con-
straints are placed upon nuclear power provided the power can be obtained
from other sources. The actions that must be taken if shortages are to
be averted have been delineated. 1In 1977 there will be little probability
of shortage due to the extent of overcapacity now existing as a result of
low demand growth in the last two years. In the long range (1985-1995)
there is time to obtain replacements for existing and planned nuclear
capability, provided that environmental and political factors do not
become binding constraints on the alternative coal or ofl supplies. The
period from 1979 to 1984 is much more uncertain.

If nuclear plants are derated to 60 percent capacity, predicted demand
grawth would by 1979 to 1984 absorb the difference between today's margin
of reserve (30 percent) and the minimum of 15 percent considered necessary
for reliable operation. There are inevitable uncertainties in peak demands
that arise from the weather-dependence of the load. There are also un-

certainties in future hydroelectric capability because it depends on
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rainfall. If peak demands were high and a dry year were experienced,
there could well be shortages of capability in the 1979 to 1984 time -
period. The possibility of shortages in electrical generating

capacity serving California in the period from 1979 to 1984 1s‘def1nitely
increased if use of nuclear power {s curtailed. :

The analyses conducted assume that the utilities correctly perceive,
as a basis for their planning, the role that nuclear power will play
throughout the future if and when the initiative passes. Clearly this
assumption is optimistic. Passage of the initiative does not necessarily
imply a complete shutdown of nuclear power in the state, nor does it
imply a precise and predeterminable future for nuclear generatibn. Key
decision points exist one year, three years, and five years after its
passage. The existence of these decision points shrouds the fuéure of
nucléar in considerable uncertainty early after passage. The disruption
in orderly utility planning in this uncertain environment could have
severe adverse effects.

If utilities take the conservative position of planning for a com-
plete but phased shutdown of nuclear power, and a shutdown does not
occur the results of this study overstate the requirements for alterna-
tive fuels and the potential for shortages in the transition period of
1979 to 1984. At the same time, these results significantly understate
the eponomic penalties associated with this eventuality, because they do
not factor in the misplaced investment that would occur.

On the other hand, if utilities expect and plan for little or no
restraint on nuclear power and constraints of the §ort analyzed in

this report in tact emerge, these results understate the potential

49
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shortages of electricity. Shortages of capability would be almost certain
by 1980 unless additional action were taken to curtail electricity demand
growth.

The problem of a possible shortage of generating capacity is further
aggravated by the fact that gas turbines that formerly took one and one-
half to two years to purchase and install are no longer “off-the-shelf"
items but are manufactured upon order. As a result the lead time for
this type of plant has increased to about three years. If sufficient gas
turbines were ordered and introduced into construction shortly after an
assumed passage of the initiative, they could be available by mid-1979.
But this alternative must be pursued immediately after passage of the
initiative if it is to help avert possible shortages by 1979.

It is also true that if nuclear plants are derated, additional base
load capacity not now planned would be essential by the early 1980's if
California utilities are to have in place sufficient capability to meet
peak demand and energy requirements. This capacity must grow after 1981
not only to meet any additional growth in demand, but also to replace
further derating of nuclear capability that might occur. Again there is
probably sufficient time to obtain this capability if work is begun imme-
diately after passage of the initiative, provided the incremental coal is
strip-mined, cooling water is available, actions are not taken to delay
coal expansion, acceptable sites for additional oil plants are found, and
air quality regulations do not preclude their use.

Again, utilities need to make decisions regarding which fuel supply
alternatives they will depend on most heavily in meeting the demand. The

uncertainties associated with each alternative, that are beyond the control
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of utilities wi!l pose difficult decisions for the utilities. The utilities

may find it prudent to carry through the planning and siting for more than
one alternative.

Some would argue that if disruption and dislocation were to become
a reality with passage of the initiative, steps could be taken by govern-
ment to mitigate the impacts. This is in part true, but this capability
must also be qualified. First, the responsible agency or agencies must
recognize the problem, formulate a response, and finally enact the
required changes in laws or regulations to help solve the problem. The
ability of governmental institutions to act and react in such timely
fashion to provide sufficient lead time for implementation of changes must
be questioned.

Action that might be taken to lessen the probability of shortages
in electric power would be to implement load management programs in the
form, for example, of peak load pricing. Such programs would help avert
shortages over the time period of concern if they were successful, but
our results also indicate that up to 1995 there would be little, if any,
short- or long-range price benefit to the consumer (see chapter 3). It
must be kept in mind that the implementation of many load management concepts
involves large-scale use of sophisticated metering control, and billing
procedures. These can be expected to require significant capital invest-
ment by utilities and lead times to install and implement.

Another alternative would be power-sharing arrangements with nearb&
states, but such arrangements might not be feasible. As an example, the

Bonneville Power Administration has announced forecasts which state that

energy shortages are likely exactly in the time period of most concern.
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Finally, if all else failed, government allocation would have to take place,
or in an extreme crisis, one might even conjecture that the legal con-

straints on operating the existing nuclear capability might be 1ifted.
B.  Other Uncertainties

California will continue to be heavily dependent upon oil-fired
generation between now and 1985 and this dependence will be increased
if constraints are placed upon nuclear. California will obtain signi-
ficant quantities of Alaskanoil in the future. Nevertheless, in the
event of another embargo, one must expect that emergency federal programs
w&u]d allocate domestic supplies, regionally and sectorally, in an
effort to minimize adverse impacts, and that California would be affected.

It has already been stated that existing air quality standards might
precltude the siting of new oil plants in populous coastal regions. An
alternative might be to site these plants inland. If this is done, the
need for cooling towers would increase the cost of such plants and require
inland water supplies for cooling. Thus, the effect on electricity costs
of the oil option would be greater than our results indicate. Finally,
existing federal legislation, the Energy Supply and Environmental Coordi-
nation Act of 1974 (ESECA, recently extended by the Energy Policy Conser-
vation Act of 1975), could be used to force such.plants to be coal fired
in any case.

Economically, the coal option presents the most attractive alternative
to nuclear. However, problems in expanding the use of coal could be more

of an impediment than the economics indicate.
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If rapid expansion of coal supply is to take place in the near term
(prior to 1985), it would have to be on strippable resources. The area
most favorably located with the needed resources is in New Mexico. The
ability to undertake such expansion, however, could be impeded by
federal mined-land rec1amation~1egislation.

Extensive diversion of water supplies from existing uses to power
plants would have to take place. State agencies in Utah have expressed
their willingness to cooperate, but in other states (especially Arizona
and New Mexico) the viability of such action is clouded by the issues
of Indian rights to this resource and water treaties with Mexico.

A1l results reported here have assumed a sizable contribution of
out-of-state hydro and geothermal power (3800 megawatts electric) in
1985 and the equivalent of 2400 megawatts electric of solar with 6400
megawatts electric of geothermal and out-of-state hydru in 1995 (appendix
2C). Some might argue that these amounts are conservative, while others
would call them optimistic. These quantities are uncertain and could
aggravate or mitigate the impacts of constraints on nuclear depending
on where the actual values lie.

It has been assumed that natural gas quantities currently contracted
for are delivered to California, from both foreign and domestic sources.
Given the uncertainty associated with the regulation and resource condi-
tions in natural gas markets, this assumption may be optimistic. The
analyses assumed that no gas was used for electric power generation but
that adequate gas was available for expanded residential and commercial
purposes. If the futufe gas supply has been overestimated, it could

significantly change the results reported here because natural gés and
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electricity are substitutes for each other in many residential and
commercial uses. The less natural gas is available, the more electricity
demand there is likely to be. Furthermore, the analysis has assumed the
capability exists for price-motivated increases in natural gas consumption
in the residential sector in the constrained nuclear cases. If gas supply
is limited and this capability is not possible, electricity demand would
be much less responsive. The result would be that replacement coal- and
oil-generation requirements have been understated in the constrained
nuclear alternatives.

It has been assumed that investment in usable nuclear plants would
be included in the rate base and amortized over the normal 1ife of the
plant in those cases where nuclear is constrained, although this is very
uncertain. The value of investment in nuclear plants in California is
currently between $2 and $3 billion. Amortized over the normal life
of the plant, this value of investment, when averaged over total sales,
would contribute about 0.2¢ per kilowatt-hour to the average cost of
electricity in California. If such an investment were to be recouped
in one year, however, it would 1ncreasé the average cost of electricity
to all California consumers by about 2¢ per kilowatt-hour for that year.
If accelerated schemes for recovering the investment were followed, the
impact on electricity price of constraining nuclear power could be
considerably larger than in the findings reported here. In addition, the
price effects reported are statewide averages. Service areas of utilities
more dependent on nuclear power than the average would be faced with

larger price increases if nuclear were constrained while those less depen-

dent would incur smaller price increases than the state average.
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Finally, the business-as-usual cases assume availability of uranium
resources and growth in the fuel cycle industries commensurate with needs
in the long run. With the uncertainties in today's uranium markets, and
the lack of clear regulatory guidelines for investment in some segments
of the industry, this assumption may also be optimistic. Nonetheless, if
these uncertainties were to limit the growth potential of nuclear power

in the business-as-usual case, coal and of1 would still exist as possible

alternatives.
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V. CONCLUDING REMARKS

The major conclusions drawn from the results of the study are:

1. California will 1ikely need additional electric energy supplies
in the future. Conservation and improvement in load factor
can reduce this requirement but not eliminate {t.

2. Llarge-scale supplies in addition to hydro, geothermal, and
solar will be needed. Retention of nuclear as a generation
alternative to be used with coal- and ofl-based generation
provides increased flexibility in supply.

3. There are major difficulties associated with expansion of all
sources of electricity. E]iminétion of nuclear as an alterna-
tive will force increased reliance on other energy sources
that possesé/f:pacts, risks, and uncertainties.

4. Nuclear provides the lowest cost electricity when compared to
coal and oi1; hence, elimination of nuclear energy will cause
the price of electricity to rise in California.

5. There should be few overall economic or sociocuitural effects
in California if nuclear power is phased out, provided alterna-
tives are available.

6. Increased use of coal to replace nuclear will have severe
sociocultural effects in nearby states and significant impacts
on air quality and water consumption wherever the coal-burning
plants are located.

7. Increased use of oil to replace nuclear will have adverse

impacts on air quality in California. The use of oil would
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also increase the imports of the country as a whole.

8 Nuclear power has uncertainties related to fuel cycie closure

and waste management and storage that must be resolved.

We conclude that each alternative that we have analyzed has con-
tained within it significant uncertainties with associated risks. Con-
sequently there is no one clear course of action that appears to everyone
to be superior to all others in terms of economic, environmental, or
sociocultural effec?s. Different people evaluate alternative sets of
risks and uncertainties with different weighting factors; hence, there
is disagreement and contention on the initiative which will be resolved

by the voters of California on June 8, 1976.
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COMMENTS
BY

OVERSIGHT COMMITTEE MEMBERS

Members of the Oversight Committee ﬁave provided the following comments
on the University of Texas study. These represent the individual views
of the members and do not represent the opinions of the University of
Texas or the Federal Energy Administration. Volume 4 contains more
extensive comments by some Committee members on the complete report

{(Volumes 2 and 3).

The Oversight Committee was established in resjonse to concerns express-
ed about the independence and completeness of the FEA funded study.

The members of the Committee were appo@nted by the FEA in consultation
with the Chairmen of four FEA Advisory Committees concerned with

environmental, consumer, state regulatory, and electric utilities issues.

The Committee served as consultants to the University of Texas through-
out the study. Members reviewed the structure, methodology, key
assumptions, and drafts of the study. The Committee had access to all
working papers and related materials. In addition, three meetings of
the Committee were held at the University of Texas in Austin, at which

time all elements of the study were evaluated and discussed.

The members of the Committee served as individuals and the organizational

affiliations are listed for information purposes only:

Roger Beers - Natural Resources Defense Council

Brant Calkin - Sierra Club

Donham Crawford - Edison Electric Institute

R. William Habel - Florida Public Service Commission

Kai Lee - Institute for Environmental Studies,
University of Washington

Floyd Lewis - Middle South Utilities

Marvin Lieberman - Illinois Commerce Commission

Sylvia Siegel - Towards Utility Rate Normalization

“TURN"
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JOINT REPORT OF FIVE OF THE EIGHT MEMBERS
OF THE OVERSIGHT COMMITTEE

The undersigned are five of the eight members of the .Oversight
Committee appointed by the Federal Energy Administration to review
the study of the University of Texas' Center for Energy Studies
(CES) entitled "Direct and Indirect Economic, Social, and Environ-
mental Impacts of the Passage of the California Nuclear Power Plants
Initiative."

In our view, the CES report represents an ambitious academic
undertaking, and some of the participants in the study have clearly
pursued a careful and thorough approach to their tasks. Ultimately,
however, the study is seriously deficient in its analysis of some
of the most crucial factors embraced by its broad title. These
deficiencies derive, in our judgment, from a systematic bias in
the study for nuclear power development, and they create at least
the appearance of opportunism in the performance of the contract
study for a pro-nuclear administration.

We are also concerned that the Executive Summary of the report
reflects in part a seeming bias against the Initiative. This is
the third version of the Executive Summary which CES has prepared.
The first, in our view, fairly reported the results of the study.
The second draft contained blatant disparities in language, treat-
ment, and emphasis which unfairly favored the development of nuclear
power and departed in many instances from the actual findings of
the study. After objection by most members of the Oversight
Committee, this third version was produced.

While the present Executive Summary more fairly describes the
results of the study than the second version, the authors have
failed to expunge their apparent bias. In particular, Section IV,
entitled "Uncertainties Associated with the Passage of the Initiative,
is tremendously one-sided. While this section devotes seven pages
to the potential constraints and uncertainties associated with coal
and oil as electrical energy sources, only a brief, vague reference
(covering one-fourth page) is made to any uncertainties in the
development of nuclear power.

Ultimately, these uncertainties are dismissed because "coal
and oil would still exist as possible alternatives." (p. 55).
What this logic ignores is the risk of shortages if heavy reliance
is placed on nuclear power and later constraints develop (apart
from the Initiative). Elsewhere-in the Summary, for example, where
it suited the authors' purpose, they argue that if utilities expect
or plan for nuclear power development, and constraints later emerge,
“shortages of capability would be almost certain by 1980 unless
additional action were taken to curtail electricity demand growth."
{(p. 50). As discussed below, the study in general failed to
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consider adequately the potential limitations on the development of
nuclear power._l/

Despite the report's title, it does not consider the full range
of economic, social, and environmental impacts of the passage of
the Initiative. While the Executive Summary makes reference to
some of these problems, the study itself largely omits any analysis
of the principal factors which have motivated the nuclear initiative
_— the social and environmental impacts and risks of developing a
nuclear power economy in California. Therefore, while the report
details the potential adverse consequences of increased reliance
by California on coal and oil to fuel electric power plants, the
reader is deprived of any comparable information about nuclear power.

Our principal observations about the CES study and report
follow.

1. The Primary Finding Of The Study, In OQur View,
Ts That Curtailment Of Nuclear Power Would
Have Relatively Minor Effects On The California
Economy, Employment, And Electricity Prices

A primary subject of the CES study, as we have observed it,
was the impact of the Initiative on the California economy. The
most sophisticated analytic techniques in the study were employed
in analyzing this guestion. Yet, surprisingly, the Executive
Summary pays scant attention to this subject. (p. 29). 1In our
judgment, this is the most significant finding of the study: that
the curtailment of nuclear power (if the Initiative's safety
criteria could not be met) would have relatively minor effects upon
the California economy, employment, and electricity prices during
the next twenty years. 2/ Indeed, this conclusion was reached
although the study assumed unrealistically favorable cost advan-
tages for nuclear power, including a rate of future cost increases
of only 5.5 per cent._3/

v/ Similarly, the chart on page 16 is misleading to the extent it

implies that beyond the outcome of the Initiative, there are six
separate problems faced in each case by coal and 0il development,
while only three for nuclear. As noted below, the third condition
for nuclear power -- "long run problems of fuel cycle closure and
waste storage solved" -- contains a number of separate, serious
problems. Moreover, no reason is given for making the investment
of California utilities in the supply alternative a condition of
coal and oil but not nuclear. In addition, similar considerations
would appear to apply to the supply of uranium as the supply of
coal under conditions "2" and "6." Finally, while condition "7"
under the coal alternative refers to possible impediments from
future federal coal leasing and reclamation legislation, no reason
is given for not also listing the possibility of constraints on
the nuclear alternative from future federal legislation (now pend-
ing in Congress).

2/ Footnote on next page.

_3/ Footnote on next page.
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In the Executive Summary, this finding is qualified by the
vassumption” that "alternative energy supplies are available to
California when needed, at reasonable prices, and in the quantities
required” (p. 29), but this statement obscures the fact that the
study also determined that there would, in fact, be sufficient
supplies of these resources -- primarily coal and oil -- available
at reasonable prices to meet California's projected electrical
needs. When other factors were taken into account, the study still
concluded that shortages of electricity are not probable in the
next twenty years, if constraints are placed on nuclear power.

2. The Executive Summary Devotes Insufficient Attention
To The Potential And Benefits Of Energy Conservation

Neither passage of the Initiative nor its rejection will
solve California's energy problem. For this reason, all reasonable
options must be studied and considered. 1In our view, California's
need for additional oil or coal for the generation of electricity
in the next twenty years (if nuclear power is curtailed) could be
substantially reduced or eliminated entirely if further vigorous
programs to conserve energy were implemented. Indeed, although
the Executive Summary obscures this potential, one of the findings
of the study was that the additional hydro-electric, geothermal,
and solar capacity expected to be available in the next twenty
years could meet California's projected electrical energy needs
under the low-growth case, -if vigorous conservation programs and

& similar findings were made in recent studies by the Lawrence
Berkeley Laboratories and faculty members of the Stanford University.
W. E. Siri, et al., "Impacts of Alternative Electricity Supply
Systems for California,” Lawrence Berkeley Laboratory, April 1976;
M. J. Boskin and R. J. Gilbert, "The Economic Common Sense of
Controlling Nuclear Power Development” in The California Nuclear
Initiative, Institute for Energy Studies, Stanford University,
April 1976. An internal analysis by the Federal Energy Administra-
tion, using the Project Independence Energy Supply Model, also
supports this conclusion. ' FEA, "Energy Picture, California and the
Western Region."

3 The study seriously underestimates the future price of uranium
fuel and nuclear power plant capital costs, and substantially over-
estimates the likely capacity factors for nuclear plants. When

used in the Regionalized Electricity Model, these estimates result
in an extremely high projection of future installations of nuclear
plants in California. The high nuclear projection, in turn, grea;ly
exaggerates the study's evaluation of the possible adverse economic,
social, and environmental impacts of the coal and 0il options, and,
correspondingly, underestimates the advantages of these options and
the achievability of the conservation option.




load management were implemented._j/ Hence, the Executive Summary,
on page 56, simply misstates the findings of the CES study when it
concludes that "[l]arge-scale supplies in addition to hydro,
geothermal, and solar will be needed."

Energy conservation strategies would substantially reduce the
pollution and adverse environmental and sociocultural effects that
the CES study otherwise projected for increased reliance on coal or
0il (and that could occur through reliance on nuclear power).
Energy conservation strategies are also potentially more cost-
effective than building additional generation facilities and could
produce more additional employment on a broader geographic scale
and in those trades in California where it is most acutely needed.
Unfortunately, no assessment was conducted by CES at all of the
economic, social, and environmental benefits of vigorous conserva-
tion measures.

3. Potential Limitations On The Development Of
Nuclear Power Are Not Adequately Considered

While the CES study considers in detail potential constraints
on increased reliance by California on o0il or coal, the analysis
of possible constraints on the development of nuclear power is
seriously incomplete. Among the problems that should have been
analyzed in the CES study are the possible shortages of uranium
ore, uranium milling capacity and uranium enrichment capacity, and
the possible shortage of sufficient capital to build the capital-
intensive nuclear power plants. Other possible constraints on the
development of nuclear power arise from the failure so far to
develop (1) a regulatory authority to reprocess and obtain plutonium
for reuse in nuclear fuels, (2) a commercially demonstrated means
for solidifying high-level radioactive wastes, (3) a detailed plan
(let alone facility) for the disposal of high-level radiocactive
wastes, and (4) an adequate plan for the handling of uranium mill
tailings and low-level radioactive wastes. Unless these fuel cycle
problems are resolved in the relatively near future, very severe
limitations could be placed on the development of nuclear power in
California and elsewhere -- whether or not the Initiative passes.
Yet, the CES study largely omits consideration of these matters.

4. The Environmental And Social Effects of Nuclear
Power Development Are Not Considered At All

4/

— This finding agrees with a recent study for the federal Energy
Research and Development Administration by the Lawrence Berkeley
Laboratories, which concluded that no new large thermal power plants
would be required in California for the next ten to twenty years

if extensive conservation programs were adopted. See D. B. Goldstein
and A. H. Rosenfeld, "Conservation and Peak Power -- Cost and
Demand," LBL-4438, December 1975. Significantly, that study also
concluded that these savings could be achieved without fundamental
alterations of economic conditions or life styles in California.
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From the inception of the Oversight Committee, we have expressed
our dismay that no full assessment has been attempted of the environ-
mental and social effects of nuclear power development -- comparable
to the extensive analysis of the effects of reliance on coal or oil.
Among the major issues of public concern about nuclear development
that have been omitted from the study are the‘following: (1) an
assessment of the potential for theft and illegal use of purified
plutonium, and a consideration of the extreme toxicity of plutonium;
(2) an analysis of the potential for major releases of radioactivity
from nuclear power plants and supporting facilities; and (3) a full
analysis of the potential risks to public health and safety from
the disposal of radioactive wastes.

The analysis of the social effects of nuclear power development
in California is equally deficient. Among the major issues omitted
from the report are (1) the potential threat to civil liberties that
may occur as a result of attempts to prevent terrorist activities
or sabotage against nuclear facilities; (2) the potential public
reaction to a catastrophic nuclear power plant accident that could
occur in California or elsewhere; and (3) the potentially disruptive
development that may occur in or near small rural communities, where
nuclear power plant siting is most likely.

In conclusion, some aspects of the study will clearly be of
substantial academic interest and the work of some of the CES team
members has been thorough and objective. 1In its overall conception
and leadership, however, the study has fundamentally lacked these
qualities. It distorts the choice which California citizens face
in deciding how to vote on Proposition 15, and, given the context
in which it was prepared, we are compelled to judge it from that
perspective.
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Statement by W Donham Crawford
on the Executive Summary
of the Study of Direct and Indirect Economic,
Social, and Environmental Impacts of the Passage of the
California Nuclear Safequard Initiative

The Center for Energy Studies confronted a challenging
assignment in undertaking to analyze the economic, environmental
and social impacts of passage of the California Nuclear Initiative.
Time limitations made the analysis even more difficult. It is thus
understandable that the study was based on a number of broad assump-
tions in order for the completion deadline to be met. Two basic
assumptions of the study, which are absolutely critical to its ulti-
mate validity, are very likely to prove fallacious.

One is that energy shortfalls in California resulting
from adoption of the Initiative could be made up by importing elec-
tricity from neighboring states. The likelihood that the requisite
generating capacity would be constructed in these states is small.
Opposition to such developments was dramatically manifested recently
when California utilities sponsoring the Kaiparowits coal burning
plant in Utah were obliged to drop the project. This station, not
scheduled to enter service before 1981, would have constituted only
a small fraction of the out-of-state coal burning capacity which
California would require if it were to forego the nuclear option.
By failing to place fully in perspective the probability that nearby
states would not be willing to assume responsibility for a major
portion of California's electric energy needs, the study has failed
to convey to the public the grave consequences which the abandoning
of nuclear power in California would entail.

The second major assumption which is vital to the report's
conclusions and which is likely to prove erroneous concerns increased
reliance on the use of o0il for electricity generation within the
State of California. If the Initiative is adopted, a massive reli-
ance on oil is the only viable alternative in the near term to com-
pensate for the missing nuclear energy, and an immediate lowering
of air pollution standards would be essential for utilities to be
able to proceed promptly with the financing and construction of new
oil-fired plants. The study questions the ability of governmental
institutions to take action promptly enough to implement the neces-
sary changes, but the basic conclusions of the study are predicated
on such changes being made in adequate time to forestall shortages
of electric energy. Based on past experience, those who are oppos-
ing nuclear power will be among the first to resist any lowering of
air pollution or land use standards. The inevitable delays in resolv-
ing these .questions, which are certain to result, will make it all
but impossible for California to avoid serious electricity shortages
beginning in the early 1980's. .

In summary, the study does not adequately consider the
prospect that two of its major assumptions will prove to be invalid.
Groups opposed to economic growth, animated by an elitist view of
the world, understand fully that by arresting energy development
they can arrest economic development, their ultimate goal. The cost
of achieving their objective would be measured in terms of lost jobs,
lowered living standards, and diminished individual freedom. It is
a cost that would be paid by the people of California.




229

Comment by Floyd W, Lewis on the
Executive Summary of the Study of Direct and Indirect Economic,
Social, and Envirommental Impacts of the Passage of the
California Nuclear Safeguard Initiative
Within the limits of reliability of present techniques for analysis of complex problems
involving future projections with multiple variables and unknowns, the Study could be
considered a good effort. However, its usefulness as a basis for decision is seriously
flawed by the invalidity of a number of basic assumptions and the failure of the Center
for Energy Studies to come to a conclusion as to what is considers, the most likely
consequences which would flow from passage of the Initiative,

Among the fallacious gssumptions are:

1. Adjoining states will cooperate fully to supply California's energy shortfall

2. Adjoining states will encourage vastly increased strip mining to serve California.

3. Adjoining states will divert water from agriculture to power plants to serve California,

4. Adjoining states will willingly accept greatly increased air pollution from coal-
fired plants to serve California.

5. Hydropower will continue to be available from the Northwest, even though Bonneville
itself says it will have a shortage.

6. All natural gas now contracted for will be delivered and enough will be available
to serve additional residential and commercial loads.

7. Other regions will not increase their demands on low-sulfur coal in the adjoining
states.

8. California will reduce air quality standards to allow more burning of fuel oil in
the densely populated coastal region.

9. Federal Clean Air amendments will not prevent new coal—burning power plants.

10. Federal action will not be taken to compel conversions from oil to coal as
authorized by legislation in 1974,

11. California utilities will "immediately," after passage of the Initiative, begin
making large investments in coal-fired and oil-fired plants - notwithstanding the
tremendous uncertainty which would exist at that time, the great likelihood of
protracted litigation of the question of Federal preemption, and the exposure to
such investments proving to be unwise.

12. Load management efforts will improve annual load factor by 13X,

I submit that in the real world, populated by flesh and blood people, including super-
active environmental groups, the exact opposite of the foregoing assumptions is much

more likely to occur than the assumptions themselves. It is totally unrealistic to

expect all of the things to occur each of which would have to fall in place to avoid
severe electrical energy shortages in California following a phase-out of nuclear power.

I cite as an illustration the recent cancellation, due to envirommentalist pressure, of
the Kaiparowits coal-burning power plant in Utah, primarily intended to serve California's
energy needs. Without nuclear power, the impact of another OPEC embargo would be greatly
magnified.

The Study is deficient in that it did not attempt to quantify the severe economic and
social impacts which will result from a shortage of electrical energy in California, 1In
that most likely event, should the Initiative pass, some form of governmental allocation,
rationing or control of use of electrical energy would almost be a certainty, with
consequent loss of personal freedom of action.

Pagsage of the Initiative will surely mean that Californians should expect to face elec-
trical energy shortages, higher electric rates, adverse effect on the economy, signifi-
cantly changed life style, less healthy air to breathe and a reduction in individual
freedom.
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COMMENTS ON THE UNIVERSITY OF TEXAS
CENTER FOR ENERGY STUDIES REPORT

Marvin S. Lieberman
Chairman of the Illinois Commerce Commission
Robert J. Podlasek, Ph.D
Technical Advisor

The Study dramatizes that in the area of electric energy the
significant effect of the Initiative goes beyond the borders of
California. The Study is an ambitious attempt to quantify the
direct and indirect economic, sociocultural and environmental
impacts of the passage of the Initiative. It succeeds to the
extent that the underlying assumptions are valid. It fails in
that it does not test the assumptions nor assess the implica-
tions resulting from a failure of those assumptions, i.e., the
shortage of electric power resulting from constrained nuclear
capacity and a lack of an in- or out-of-state substitute. The
potential for shortfall of electricity in California hinges upon
the willingness of neighboring states to site plants of all types.
Not anly is the cooperation of neighboring states necessary but
there must be a willingness on their part to absorb the adverse
environmental and social consequences that would accompany the
growth of the energy industry within their borders. The can-
cellation of the Kaiparowits project in Utah illustrates the
vulnerability of out-of-state projects; despite economic benefits,
sufficient environmental problems apparently caused the demise

of the project.

The reader must keep in mind at all times that the study "assumes
other states will cooperate fully to supply California with what-
ever energy or resources it needs and at prices normally commen-
surate with production costs." That assumption drives the analysis
and all of the conditions associated with that assumption must be
evaluated before substantial reliance can be placed on the report's
conclusions. .

Because of the assumptions, there is the real potential for the
report to be abused by quoting it out of context. For example,
pro-Initiative groups can say that the primary finding of the
Study is that curtailment of nuclear power would have relatively
minor effects on the economy, employment and electricity prices in
California. This ignores the assumption underlying that finding,
i.e., that the required electrical generating capacity will be
available from in- or out-of-state sources. On the other hand,
opponents of the Initiative can say that the Study shows that if
the Initiative passes, the cost of electricity for California
residents will increase. This ignores the Study's finding that,
should the Initiative pass, the total residential electrical
bills in California may not increase due to improved load
management and price-induced conservation,

It is difficult in the one page allotted to each member of the
Oversight Committee to comment adequately on the executive sum-
mary and we refer the reader to our somewhat more extensive com-
ments on the complete report which are contained in its appendices.
Unfortunately, the results of this Study are certain to add addi-
tional controversy to the already emotionally charged environment
surrounding the California Nuclear Safeguards Initiative. If the
Study does nothing else, it graphically demonstrates the need for
multi-state cooperation in the field of energy and without stating
it shows an absolute mandate for a clear, comprehensive and
responsible energy policy at the national level.

@ u.5, COVERNMENT PRINTING OFFICE . 1§76—208-678/6280




ENERGY CONSERVATION

TUESDAY, FEBRUARY 24, 1976

ConcrEss oF THE UNITED STATES,
SuBcoMMITTEE oN ENERGY
oF THE JOINT EcoNoMic COMMITTEE,
Washington, D. C.
The subcommittee met, pursuant to recess, at 10:10 a.m., in room
6206, Dirksen Senate Office Building, Hon. Edward M. Kennedy
(chairman of the subcommittee) presiding.
Present : Senator Kennedy.
Also present: John G. Stewart, subcommittee professional staff
member.
OPENING STATEMENT oF CHAIRMAN KENNEDY

Chairman KENNEDY. The subcommittee will come to order.

This is another hearing before the Subcommittee on Energy in
the series on energy conservation that began last November in Wal-
tham, Mass. The subcommittee heard further testimony in Washing-
ton, D.C., on February 2 and 3, 1976.

These hearings are important for two reasons: .

First, a variety of witnesses has provided the subcommittee wit:
a wealth of information on the potential benefits that energy con-
servation provides both individual energy users and the Nation as
a whole. The savings in energy and dollars that can be achieved with-
out sacrificing economic output or American living standards are very
impressive. On the basis of this testimony, I can find no justifiable
excuse for the United States not moving as expeditiously as possible to
take advantage of cost-effective conservation opportunities.

There is a second and more basic reason why I consider these hear-
ings to be important and this reason is directly related to the Nation’s
fundamental strategy for dealing with the energy crisis.

The administration has been attempting to carry out an energy
program that has as its priority concern the achievement of energy
independence by 1985. Steep price increases and large Government
expenditures to expand domestic energy production, coupled with
rash rhetorical salvos against the OPEC cartel, have been at the core
of the administration’s energy strategy.

Congress has properly resisted this approach. Over the course
of the past 2 years we have learned that there is no apparent way,
at any reasonable cost, of eliminating U.S. dependence on Arab oil
of 1985. Indeed, we will be hard pressed to hold imports to a con-
stant proportion in the coming decade. We have also learned that many
of the production options we viewed initially with great enthusiasm,

(231)




232

especially the high technology projects such as synthetic fuels, shale
oil, and nuclear power, will involve much more time and far higher
costs than anticipated.

Moreover, I would argue that creation of a strategic petroleum
reserve, such as authorized by the Energy Policy and Conservation
Act of 1975, provides the best insurance against the economic and
political threats of another oil embargo. It is surely preferable to the
administration’s posture of alternating between hints of military
intervention against OPEC and saying we lack the muscle to bargain
effectively with the OPEC nations.

These several factors have brought us to the point of beginning
a major reassessment of the question that is at the heart of the ener
crisis : How can we best assure adequate energy supplies for the United
States at prices that neither disrupt nor distort our national economy ?

It is in pursuing answers to this basic question that an emphasis on
energy conservation has great merit. Conservation opportunities are
widespread and in many cases highly cost-effective. Unlike emergency
curtailment of use, cost-effective measures to achieve energy efficiency
will create income and jobs. Much conservation will be cheaper,
quicker, and less environmentally damaging than a corresponding
expansion of production. Most important, consumers will realize
substantial dollar savings through more efficient use that could not be
}altc}];ieved by just expanding supply at high prices to feed our wasteful

abits.

Of course, energy conservation is only one part of the three-dimen-
sional jigsaw puzzle that symbolizes the energy crisis. As I have said
before, solving the puzzle requires that many different pieces be iden-
tified and matched ; many different actions, some large and some small,
must be taken.

But in examining the way we use energy in this country, and in
recommending ways to increase the efficiency of this use, we clearly
are on a path to more workable and effective long-term answers.
We are breaking out of the pattern of energy use that caused many of
the environmental and economic dilemmas that presently confound us.

This morning we are privileged to have with us a varied group of
witnesses who will address the issue of energy conservation from a
number of perspectives. These witnesses include Robert Lind, pro-
fessor of business and public administration, Cornell University;
David Wood of the Massachusetts Institute of Technology; John
Autry, vice president and director of public affairs, Johns-Mansville
Corp.; Sheldon Cady, executive vice president of the National Mineral
Wool Insulation Association; Ernest Hueter, chairman of the board,
Interstate Brands Corp. ; and Nicholas Panuzio, Commissioner, Public
Buildings Service, GSA.

We had initially expected testimony today from Mr. Seamans, Ad-
ministrator of ERDA, and also Governor Apodaca of New Mexico.
Governor Apodaca had to return for a special session of the State
legislature, and Mr. Seamans will be with us later in the month.

So, we will open our panel this morning with Professor Lind from
the graduate school of business and public administration, Cornell
University. Professor Lind ¢
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STATEMENT OF ROBERT C. LIND, PROFESSOR, GRADUATE SCHOOL
OF BUSINESS AND PUBLIC ADMINISTRATION, AND DIRECTOR,
ENERGY POLICY STUDIES UNIT, CORNELL UNIVERSITY

Mr. Lixp. Mr. Chairman, I’'m Robert C. Lind, professor of eco-
nomics and public administration in the Graduate School of Business
and Public Administration at Cornell. I am also director of the energy
policy studies unit at Cornell.

My oral statement will be rather brief this morning in order. to
allow a good deal more time for questioning. Let me say, I am delighted
to have the opportunity to be here this morning.

Energy conservation will play a major role in maintaining our high
level of production and prosperity in the face of growing energy
scarcity and rising energy costs. The role of conservation probably
will be as important in meeting our energy needs as the development
of new sources of supply. Energy that is saved through conservation
can be put to other uses. Therefore, conservation is a direct substitute
for additional sources of supply. Whether we should invest in new sup-
plies or in conservation should be determined on the basis of which is
more cost-effective. If the cost per barrel of energy saved is less than
the cost per barrel of producing additional energy, then we should
choose conservation. Any balanced program will include both invest-
ments in conservation and new sources of supply ; however, in the past
we have concentrated on new technologies for producing energy as
opposed to conserving it through more efficient use. I believe more
emphasis should be placed on conservation. '

onservation occurs when we substitute other inputs for energy in
the production process, for example, insulation for fuel in space heat-
ing and also when we reduce uneconomical or wasteful uses of energy.
However, when we consider energy conservation, we must keep clearly
in mind that conservation always involves a cost and we must ask, do
the benefits from conservation justify these costs? More conservation
is not necessarily better. The ultimate in conservation would be to
eliminate all uses of energy. The absurdity of this clearly illustrates
that energy conservation is not an all-or-nothing proposition. The
basic questions are how we should conserve energy and how much we
should conserve and not whether we should conserve.

These questions in turn are part of the larger economic issue of how
to allocate efficiently our scarce resources, including scarce energy re-
sources. Energy conservation must be evaluated in terms of this larger
perspective and not in terms of energy savings alone. To do this we
need a method for measuring the benefits and costs of various con-
servation options so that we can weigh one against the other. Such a
methodology is developed and presented in the report, “Benefit-Cost
Methodology for Evaluating Energy Conservation Programs”,' pre-
pared for the Federal Energy Administration, Office of Conservation
and Environment by Science Applications, Inc. I’'m one of the co-
authors of that report, and it’s available to you. John Stewart has
copies.

1 The report may be found in the subcommittee files.
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In response to the subcommittee’s request, I will address some of the
basic concepts and findings of this report in my oral statement ; how-
ever, I would encourage you to read the report in its entirety for a
more complete treatment of the economics of energy conservation.

To conserve energy we must either invest in new energy-saving
technologies that substitute other inputs for for energy or give up some
goods and services. In the first case there is a cost in terms of capital
and other inputs that are substituted for energy; in the second case
the cost of conservation is the value to consumers of the goods and
services foregone. On the positive side there are savings in energy
costs.

Consider an investment in an energy conserving technology ; namely,
a more efficient automobile engine. The costs will be those of develop-
ing and producing the new engine; the benefits will result from a
lower cost of transportation for the consumer. These benefits can be
divided into two parts. Suppose that the new engine would be 20
percent more efficient. Then 1f an individual were to buy the same
size car and drive it the same number of miles, he would save 20 per-
cent on his gas bill and this represents a benefit. However, because
of this technical breakthrough, driving an automobile is cheaper and
he will therefore buy more automobile transportation. This also repre-
sents a benefit to him.

More specifically, he will drive somewhat more miles and buy a
somewhat bigger car. Therefore, there will not be a 20-percent decrease
in gasoline consumed because part of the savings will go into more
transportation. Now, this is not necessarily a bad thing as by decreas-
ing the cost of transportation we have created a benefit for the con-
sumer from more transportation although this does lower realized
energy savings. Inthe report we estimated the present value of benefits
from a 20-percent increase in the efficiency of new automobiles begin-
ning in 1980 to be $47.82 billion. The present value of gasoline savings
is only $11.97 billion. Therefore, the value of total energy saved 1s
less than one-founth of the total economic benefits.

Now, these numbers are significant for three reasons. First, the
magnitude of the economic benefits from a modest increase in auto-
mobile efficiency is large and therefore would justify a significant
investment in research and development. Second, the numbers demon-
strate that the value of realized fuel savings greatly understates the
benefits from this conservation measure. Finally, it is clear that con-
servation technologies which reduce the cost of goods and services
that use energy result in more of these goods and services being pur-
chased. This creates a benefit for the consumer who otherwise would
have to cut back on his consumption as energy costs rise. Energy
conserving technologies allow us to maintain our standard of living
in the face of rising energy costs by offsetting in part their effect on
the cost of the final product.

If the objective were, on the other hand, to achieve greater energy
savings, this could be accomplished by putting a tax on gasoline
that would just offset the cost reduction produced by the more efficient
engine. This would leave the cost of driving unchanged so that con-
sumers would not increase their automobile’s size nor the number of
mi.. s driven. This policy, however, would reduce the benefits to con-
wumers by $8.6 billion, but would increase the fuel savings by about
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$29.63 billion. This tradeoff of benefits for energy savings is an
important policy choice and the benefit-cost methodology described
in the report allows one to pose this tradeoft in quantitative terms.
The objective of reducing energy consumption alone is open to
question. What we should seek to achieve is efficient use in the sense
that we do not use energy where the value of its product is less than
its cost or less than its value in some alternative use. One of the major
reasons why we do not use our scarce energy resources efficiently and,
in particular, why we underinvest in conservation, is that energy is
priced below its true social cost. Because of regulated fuel prices, it
does not pay individuals and firms to conserve as much as they should

from the point of view of efficient resource allocation. A policy of

raising fuel prices to competitive levels either by deregulating prices
or by imposing taxes on fuels that are regulated would stimulate effi-
cient energy conservation.

Even if energy prices represented the true cost of using energy,
there would be a role for Government. The support of research and
development, the provision of information, and Government action to
remove institutional barriers to the implementation of cost-effective
conservation measures should be pursued. The latter is often called
commercialization in connection with new technology. We must re-
member that from the point of view of the individual business con-
sidering energy conservation, it must be a paying proposition. There-
fore, we can analyze what is required to implement the new tech-
nologies by analyzing whether they are good investments from a
private point of view and by determining if there are market imper-
fections which may impede their adoption. ‘

If energy prices continue to be too low to bring about appropriate
energy conservation, then, in order to obtain such conservation,
financial incentives in the form of subsidies will be required. While this
will never produce a solution that is as efficient as that produced by
appropriate energy prices, it may produce a reasonable “second best”
solution.

To summarize, energy conservation offers a great potential. The
benefits from cost-effective investments in conservation result from
energy cost savings that allow us to maintain and increase our standard
of living in the face of high energy costs. These benefits may sub-
stantially exceed the value of realized energy savings. Energy prices
that are below the true cost of energy are a major disincentive to con-
servation. Finally, energy conservation should be looked at in economic
terms and benefits compared with the costs. For those options with
positive net benefits, incentives should be structured so that they will
be adopted by the private sector.

Chairman Kexxepy. Very good. Why don’t we get to Professor
Wood, and then we will get to some questions.

STATEMENT OF DAVID 0. WOOD, PROJECT DIRECTOR, ENERGY
MANAGEMENT AND ECONOMICS, ENERGY LABORATORY, MASSA-
CHUSETTS INSTITUTE OF TECHNOLOGY

Mr. Woop. Thank you. I’'m David O. Wood, project director of the
energy management and economics program at the MIT Energy Lab-
oratory. Today I am representing myself and my colleagues, including
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Lawrence Linden and James Meyer of the Energy Laboratory re-
search staff, and Professor David White, who is director of the MIT
Energy Research Laboratory, and also a Ford professor of electrical
engineering at MIT.

We have submitted a prepared statement of our views to the sub-
committee. I will briefly summarize these views for you.

We feel quite strongly that any coherent national energy policy will
of necessity include legislative, institutional, educational, arrd research
initiatives to encourage efficient development and use of energy re-
sources. Developing this component of an overall national energy
policy will require three kinds of information. First, information 1s
required on the relationship between proposed institutional, legis-
lative, educational research initiatives, and the market factors which
influence energy consumption levels and patterns of energy utilization.

The second kind of information that is required to evaluate initia-
tives is information on the expected interaction amongst programs of
detailed, or specific initiatives. '

And, finally, the third type of information is information on inter-
action between programs of conservation initiatives and other related
energy policies and aspects of national policy in the form of environ-
mental policies, or policies stimulating economic growth.

Measuring and evaluating such information is a complicated process,
complicated by the fact that energy is not something that is used di-
rectly, but rather is something used in combination with other factors
in production, including appliances, equipment, structures, labor, and
other materials to produce energy services. The market factors will
combine with various conservation initiatives and other policies, such
as pricing regulations and environmental control, to determine the
evolution of the characteristics of the technology, including more
specifically energy utilization efficiency and the rate of energy
utilization.

Sorting out the expected contributions of a specific initiative to
changing energy consumption levels and patterns are the other factors
which determine consumption levels and patterns in terms of these
efficiencies. This is, in our view, the central issue in evaluating any par-
ticular initiative. .

We emphasize the difficulty and importance of performing this kind
of analysis—measuring conservation effects of particular initiative—
because our review of the most compreherrsive analyses to date of
energy conservation potential—those studies performed by the Federal
Energy Administration, ERDA and the Energy Project of the Ford
Foundation—seem deficient in this regard. Taken together, these com-
prehensive assessments of energy conservation potential do provide
important new information on the technical possibility for achieving
lower growth in energy consumption with technologies involving
the redistributiorr of growth away from dependence upon scarce, non-
renewable resources.

However they seem incomplete in not providing sufficient detail as
to the effects of envolving energy prices upon energy utilization effi-
ciency, the separate incremental effects of specific initiatives, and the
interaction between these initiatives and policies specific to other na-
tional goals. We feel these deficiencies are mot due to a lack of under-
standing on the part of the FEA, ERDA, or energy policy project
analysts, but rather stem from the difficulty in assembling the ap-
propriate data and developing appropriate analytical techniques.
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We believe, however, that this work must go forward because it is
essential to obtairr such detailed evaluations to select combinations of
energy conservation initiatives which are simultaneously effective,
internally consistent, and consistent with other energy and irational
policies. These efforts must be strengthened by an increased recogni-
tion of their importance in formulating a coherent national energy
policy, and by insuring that sufficient resources are devoted to support
the required information development, analysis and imitiative evalua-
tion.

Chairman Kennepy. Maybe we could run over these tables in your
testimony, Mr. Wood.

Mr. Woop. Mr. Chairman, we included some summary tables in our
prepared statement, which summarize the estimates by FEA, ERDA
and the Energy Policy Project, potential growth energy consumptiort
levels, and also specifically petroleum consumption levels without a
conservation program, and then with a conservation program.

Even though these analyses were performed with entirely separate,

-very distirrct methodologies, in the short-term period from the present

through 1985, they tend to produce rather strikingly similar results.
Starting from a quité different forecast of what energy consumption
possibilities would be without conservation program, the three
studies end up with roughly the same result, especially when you look
at aggregate consumption. The FEA concludes that in 1985 aggregate
gross energy consumption would be about 94.2 quadrillion Btu’s;
ERDA arives at exactly the same conclusion ; the Energy Policy Proj-
ect arrives at a slightly lower number, 91.3 quadrillion Btu’s. You ob-
serve the same sort of pattern with respect to petroleum consumption.

In the longer run, to the year 2000, there is a little bit more variance

“between the estimates, but again they are strikingly similar.

We don’t draw any comfort from this similarity, however because

‘the methodologies involved are substantially different, and the anal-

ysis that produces thesé numbers is not, in our view, sufficiently specific
with respect to the particular programs of conservation initiatives that
would produce these results in an economically mearringful way. So,
while the analyses may suggest technical possibilities, they do not pro-
videus with what we would view as‘a reasonable certainty that the eco-
nomic conditions that produce these results were in fact stimulated by a
particular program of initiatives being considered. Thank you.
Chairman Xexwepy. Thank you, Mr. Wood., Your prepared state-

ment will be included in hearing record. g .
[The prepared statement of Mr. Wood follows:].

~ PREPARED STATEMENT OF Davip Q. ‘Woop* -
.. (RN : X . ' ' v LT
.. INTRODUCTION )
. Q()nservsition of energy resources through reduction’of, demand and increasing
efficiency of utilization is'an important element in national energy policy. Recent
‘major evaluations of intermediate and long-term energy conditions in the United
States suggest that significant reductions in energy consumption. are possible us-
ing currently-known technoélogies and at'current .energy prices. Further reduc-
tions or adjustments to.a more desirable pattern of development may be possible
through legislative, institutional, 4nd'educational initiatives. Evaluation.of such
policy initiatives to insure the capture of improved efficiency and socially desir-
*Prepared in cooperation:with Lawrence Linden and J ames Meyer, research staff, Energy
Laboratory, MIT; and David C. White,. director, Energy Research Laboratory, MIT, -and
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able evolution of energy consumption patterns must be a significant component
of a national debate on the role of the public sector in facilitating the smooth
transition from a depletable to a renewable energy resource based economy.

In this testimony we discuss the factors affecting the evolution of energy con-
sumption patterns focusing upon the potential interactions of policy initiatives
with market behavior and review the major estimates of energy conservation po-
tential. We conclude that significant data development and further analysis is re-
quired to make these evaluations truly useful for conservation policy formulation
and analysis.

MEANING OF ENERGY CONSERVATION

The most significant aspect of energy utilization is that energy is never directly
consumed. Rather, energy is always used in conjunction with other factors of
production to produce goods and services. In manufacturing, energy is combined
with capital, labor, and other material inputs to produce manufacturing output.
In the household sector, energy is combined with stocks of appliances and struc-
tures in producing services such as space conditioning or hot water. In the trans-
portation sector, energy is used together with stocks of automobiles, busses, and
other transportation equipment to provide transport services. Finally, of course,
energy may be used as an input in the production of other energy types such as
coal to produce electricity for end use demand and/or electricity to produce nu-
clear materials.

Thus, identifying and evaluating measures by which the level and pattern of
energy consumption is changed must of necessity include a consideration of how
the change was effected vis-a-vis the stocks of energy-utilizing appliances, equip-
ment, and structures. Two factors characterize the relationship between energy
consumption and this stock: the rate of utilization of the stock, and its energy
utilization efficiency. The rate of utilization determines the production of services
from a stock of given efficiency. Energy saving initiatives to reduce energy-
produced outputs are therefore concerned with the rate of utilization. Included in
this category would be turning down thermostats and walking to work instead
of driving. It is usually in respect to measures in this category that the issue of
“life style” is raised.

Changes in efficiency occur when the technologies for using energy are changed,
either the characteristics of the stock of energy utilizing devices, or the proce-
dures by which energy and this stock are combined. For example, a person who in-
sulates his home but does not lower the thermostat is increasing the efficiency
of energy use; he is not decreasing consumption of household amenities. Another
example : a person who drives a smaller car back and forth to work is increasing
the efficiency of energy utilization ; he is not necessarily changing his level of con-
sumption of transportation services.

Energy prices play an important role in determining the rate of utilization and
efficiency of energy-using devices, as well as the evolution of the demonstrated
feasible technologies for producing a given type of energy service.

Changes in energy prices may be expected to change energy consumption
patterns through substitution of other, less expensive energy types and substitu-
tion of more efficient capital through application of known or development of
new technologies. Each possibility is composed of the feasible technical substitu-
tion possibilities, economic factors determining the choice of a particular feasible
technology, and knowledge and information about these possibilities. Feasible
technical choices mean both that the technology will exist and that the prohibi-
tions of any legislative or institutonal initiatives are satisfied.

Institutional and legislative initiatives may affect these choices in one of five
ways. (1) Policies which directly affect the price of energy. Examples would
include various forms of energy taxes and regulation of energy prices or of the
prices of other products and services which are substitutable for energy.(2)
Policies which mandate a particular rate of energy consumption either for a
specific capital type, such as the recently enacted miles per gallon standards for
automobiles, or for an energy customer. Examples would include schemes,
for rationing gasoline to individuals or households. (3) Policies which mandate
some characteristics of the energy utilizing device. Environmental controls would
be an example. (4) Policy initiatives involving the -development and dissemina-
tion of information on energy substitution possibilities'including:both costs and
characteristics of technologies. Examples range from providing more direét
information on appliance energy requirements, such as the EPA mileage tests,
to informative on how to calculate life cycle costs of appliances in order to per-
mit more precise economic evaluation by the energy purchaser of the most efficient
technologies for his purposes. Associated with this form of education, then, could
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be programs to provide the data necessary, for these calculations, both through
public testing programs and through manufacturer certified information. (5)
Policy initiatives which expand the variety of technological options available
to satisfy a given demand. This is the role of research, development, and demon-
stration (R,D&D). . " : .

The five classes of policy initiatives are, of course, not independent. In par-
ticular energy pricing policy may result in adverse affects in terms of technology
development which, in the long run, is consistent with conservation and environ-
mental goals. Appendix I includes as an example a discussion of the Sterling
engine, an advance heat engine which is approximately 25 percent more efficient
than a comparable. internal combustion engine '(ICE), while having almost no
environmental impact. The development of this engine will be hindered by the
control of petroleum prices since the commercial potential of this technology
depends critically upon the trade-off between first cost of the engine, known to
be significantly higher than for a comparable ICE, and operating cost. Current
policies stimulating development include mile-per-gallon regulations and environ-
mental restrictions. An understanding of the impact of these policies will be
critical in formulating and evaluating any public program intended to support
development of this engine. '

‘This example points up the importance of focusing analysis of consumption
initiatives at a detailed technological level,- relating the particular initiative
being considered with information on relevant market factors and other policies
influencing the economic factors, feasible technical options, and thé evolution
of these options. In the next section we briefly review the major assessments of
energy conservation potential to determine how successful they are in perform-
ing these integrated evaluations. ’

POTENTIAL FOR ENERGY CONSERVATION

In the past eighteen months three independent assessments of conservation
potential have been published,* including studies by the Federal Energy Adminis-
tration (FEA), the Energy Research and Development Administration (ERDA),
and the Energy Policy Project of the Ford Foundation. Table 1 summarizes the
estimates from these studies in terms of potential impact on aggregate consump-
tion levels, and more specifically upon consumption of petroleum products. While
there are some differences in the projections under the assumption of no con-
servation program, there is surprising unanimity amongst these three independ-
ent efforts concerning the expected consumption levels assuming conservation
programs, especially in the intermediate period of 1985. This is especially inter-
esting in view of the fact that each of these studies was carried out independently
utilizing entirely different methodologies.? : )

TABLE 1.—ENERGY CONSUMPTION ESTIMATES WITH AND WITHOUT CONSERVATION PROGRAMS FOR THE YEARS
1985 AND 2000 !

Aggregate gross energy consumption Petroleum consumption
Without conservation With conservation Without conservation With conservation
1985 2000 1985 2000 1985 2000 1985 . 2000
FEA. ... 102.9 NE 94,2 NE 38.0 NE 33.5 NE ~
A .. %(l)g Z 163.7 94,2 114.0 47.1 70.5 34.6 40.3

186.7 9.3 124.0 39.5 58.9 31.6 37.3

1 Estimates taken from ch. 2 and 3 and appendix F of EPP, *A Time to Choose: America’s Energy Future.” Cambridge,
‘Mass.: Ballinger Press, 1974,

NE=Not estimated,

1 See, Federal Energy Administration, Project Independence Report. Washington, D.C.:
U.S. Government Printing Office, November, 1974. Energy Research and . Development
Administration, A National Plan for Energy Research, Development, and Demonstration.
(ERDA—48) Washington, D.C.: U.S. Government Printin .Office, June, 1975. Ford Founda-
tion Energy Policy Project. A Time to Choose: America’s Energy Future. Cambridge,
Mass. ; Ballinger Press, 1974

2 It 1s not our purpose to provide a detalled review of these studies. Some critical evalu-
atlon of the FEA effort may be found in MIT Energy Laboratory Policy Study Group, The
Project Independence Report: Anr Analytical Review and Hvaluation.” (MIT-EL~75-017)
Report Submitted to the National Science Foundation, May, 1975. For an evaluation of the
TRDA effort, see Office of Technology Assessment, An Analysis of the ERDA Plan and
Program. Washington, D.C. ;: U.S. Government Printing Office, October, 1975.
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The ERDA assessment proceeds by assuming fixed end use demands and ana-
lyzing the energy consumption changes due to a scenario of changes in energy
utilization efficiencies. The efliciency scenario is based upon a detailed, but
unpublished, analysis of feasible technical developments. However, no analyses
of the actual program of market factors and policy initiatives which would
produce these changes is provided. Whether the improved efficiencies might
be induced by likely price developments, or whether additional legislation and
institutional initiatives are required, and if so how they interact, is not specified.

The FEA analysis provides more information on the relation between prices
and particular conservation initiatives, as well as analysis of the technical
feasibility of the result. The FEA approach includes prices as a determinant
of demand, with the stipulation that these demands can be reduced further at a
given price by a specific initiative. Unfortunately the distinction between. the
change in stock efficiency due to the changes in prices and the change due to the
initiative is not maintained. Wheré such analysis is provided, it appears that
the entire change in efficiency is attributed to the initiative. Unless price effects
are assumed to be zero, an unlikely situation, this leads to an over estimate of
the potential for a specific initiative and an under estimate of market influences
upon efficiency. Also, as with the ERDA estimates, no analysis is provided on
the likely interactions between market factors and the various combination
of initiatives on the evolution of technology.

The Ford Foundation Energy Policy Project (EPP) approach is similar to
ERDA’s. For a given set of end use demands for energy services, a technical
analysis is provided which estimates changes in utilization efficiencies, where
the changes are assumed to be consistent with post-embargo energy prices and
with existing technology. No specific detailed initiatives are examined in the
context of the forecast and little direct analysis of the implications of the higher
prices for stimulating the evolution of new technological options is provided.
The EPP analysis does provide an independent econometric analysis of the
expected changes in energy consumption levels and patterns due to the higher
energy prices, with the result that the price sensitive estimates are generally
in line with the estimates generated by the technical analysis. Thus the overall
results of the technical analysis are argued to be consistent with a particular
set of relative prices, even though particular technical developments hypothe-
sized need not be.

SUMMARY AND RECOMMENDATIONS

Taken together, these three comprehensive assessments of energy conservation
potential provide important new information on technical possibilities for
achieving lower growth in energy consumption with technologies involving a
redistribution of growth away from dependence upon scarce non-renewable
resources. However, in our view, these analyses are incomplete in not providing
sufficient detail as to the effects of evolving energy prices upon energy utilization
efficiency. the separate and incremental effects of specific legislative and institu-
tional initiatives, and the expected interactions between these initiatives and
policies specific to other national goals. We feel these deficiencies are not due
to a lack of understanding on the part of government or EPP analysts, but
rather stem from the difficulty in assembling the appropriate data and analytical
technigues. Work, such as that cited above,® is underway at both the ERDA
and FEA to improve both the data and analytical capabilities. This work is
essential to obtain the detailed evaluations we feel are essential in selecting
combinations of energy conservation initiatives which are effective, internally
consistent, and consistent with other energy and national policies. These efforts
must be strengthened by increased recognition of their importance in formulat-
ing a coherent national energy policy, and by ensuring that sufficient resources
are devoted to support the required data development, modeling, and analysis
systems.

3In more recent FEA analyses of the transportation sector, this problem is dealt with
directly by developing an econometric model of the demand for gasoline which directly
relates the price of gasoline to the miles-per-gallon efficlency of the automobile fleet. See
Cato, D., M. Dodekohr, and J. Sweeney, “The Capital Stock Adjustment Process and the
Bemanl;i frir!;’zg‘vasollne: A Market Share Approuch.” Federal Energy Administration,
ecember, 3




241

APPENDIX I

INTRODUCTION

The areas for policy initiatives and the associated problems of measurement
and evaluation can be effectively illustrated by considering two specific tech-
nology areas with which we have some familiarity : automotive engine technolo-
gies and space conditioning of commercial and institutional buildings.

AUTOMOTIVE ENGINE TECHNOLOGIES

Research, development, and demonstration (R,D&D) on automotive engines
provides an excellent example of potential positive and negative interactions be-
tween market behavior and conservation policy initiatives.

Alternative automobile power systems can be roughly divided into three cate-
gories, including systems not too dissimilar from the internal combustion sys-
tem (ICE), advanced heat systems, and electric vehicles. The category of close
alternatives would include the Wankel spark-ignition engine, the various types
of stratified charge engine, and the diesel. Generally speaking, these engines would
use similar manufacturing processes to those now in use. Except for the Wankel
they offer some fuel economy advantage over today’s ICE, but no significant im-
provement in air pollutant emissions. These engines may be considered as tech-
nology which either is available now or will be in the next few years. The second
category of alternative powerplants, advanced heat engines, would include the
Stirling engine, the Rankine cycle (or steam) engine, and the Brayton cycle (or
gas turbine) engine. These engines may offer significant improvements over the
ICE in both fuel economy and air pollutant emissions, but will require substantial
development programs before they could conceivably be mass produced at reason-
able cost. The earliest that these significantly penetrate commercial markets
would be the mid-to-late 1980’s. Finally, there are electric vehicles with great
potential for changing the composition of energy consumed in transport and of
the environmental impact. However, as with the advanced heat engines, the
realization of an electric vehicle which could seriously compete with the ICE will
require a major R&D effort, especially on advanced battery systems, whose suc-
cess is by no means assured.

How will potential legislative and institutional initiatives affect the develop-
ment of these technologies? Clearly, the behavior of the automotive industry in
developing to commercial scale new engines technologies will be responsive to
changes in their environment—such as regulated fuel prices, regulations on fuel
economy, and air pollutant emissions. What trade-offs must be identified and
measured as a basis for reaching policy decisions?

For illustrative purposes, we consider the Stirling engine as an example. This
engine is probably the most novel of the alternative powerplants now under con-
sideration, in that it is very different from the ICE, and has received less at-
tention in this country in th past than any of the others. The Stirling engine is
a closed cycle, external combustion engine. The use of external combustion means
that the combustion process can be continuous and can be designed for 1ow pollu-
tant emissions without seriously affecting the performance or fuel consumption
of the engine. Technically the engine is extremely efficient, consuming at least
25 percent less fuel than today’s ICE, because of the unique thermodynamic cycle
over which the sealed hydrogen operates. In terms of other characteristics, in-
cluding size and weight, durability, maintenance requirements, easy start-up, ac-
celeration response, noise and vibration, etc., the Stirling engine has the potential
to match the ICE. The most important open question on the Stirling engine is
manufacturing cost. There is little doubt that, principally because of the neces-
gary use of super-alloys in the hot part of the sealed gas system, the engine will
cost considerably more than an ICE of similar power. Estimates range from 20
percent more and up. Thus, manufacturing cost will be the focus of future de-
velopment efforts. .

Accepting this evaluation of the Stirling engine, it is clear that in order for
the development process to proceed in an orderly way, there must he the prospect
that the increased manufacturing costs of the engine must be at least halanced
by the decrease in operating costs, most especially fuel costs, over the life of the
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engine. In the last four years, Philips Research Laboratories and the Ford Motor
Company have been engaged in the joint development of a Stirling ecycle auto-
mobile engine. Proving ground testing of the first vehicle powered by the Ford-
Philips prototype engine is now underway. Ford intends to carry the program
forward, but have stated that they are counting on development support from
ERDA if the engine is to have a chance to be brought into mass production with-
in the 1980’s,

Thus, the public sector could encourage further development of the Stirling
engine by some kind of subsidy program. Such a decision will require an assess-
ment as to whether the natural play of market forces and the impact of present
government interventions in the automotive market will provide the incentives
for reasonable investments in this technology. If incentives for socially desirable
rates of development for this technology are inadequate, then government poli-
cies other than R&D subsidies may more efficiently obtain the desired result.
Factors to consider in this analysis would include the following:

The emission standards of the Clean Air Act, which have been in effect for eight
model years now, have brought about significant increases in industry support of
R&D on alternative automotive power systems. Indeed, these standards are re-
sponsible for Ford’s interest in the Stirling engine. The Act, however, in both its
basic structure and its complicated legislative and administrative history, has
provided strong incentives fr short-term, evolutionary, patch-up changes to the
ICE, such as the catalytic converter. This is due to the continuing pressure for
immediate changes, the uncertainties in emission standards both within the
next few years and over longer periods such as in the 1980’s when the Stirling en-
gine could be available, and the inflexible requirement that virtually all vehicles
produced in any given yvear meet the identical emissions standard. The automo-
tive industry uses a very capital-intensive, relatively inflexible, engine produc-
tion process which produces engines at a relatively low cost. The Act seems to
have had the unfortunate effect of reinforcing the natural bent of such an in-
dustry to make evolutionary, rather than revolutionary, changes in its product
technology.

The recently passed Energy Policy and Conservation Act contains gradually
tightening fuel economy standards which apply to each manufacturer’s new car
fleet. Although it is hard to say now just what impact these new regulations will
have on industry R&D, it appears that the flexibility inherent in the use of fleet-
wide standards will be favorable to a gradual sorting-out of technologies which
conserve fuel, such as the Stirling engine.

The petroleum price controls of the Energy Policy and Conservation Act will
provide a negative incentive for investment in fuel conserving engines such as the
Stirling. Low fuel prices decrease the incentives for more efficient engines. Since
commercial development of the Stirling engine will almost certainly hinge on the
trade-off between a higher manufacturing cost and reduce operating costs, poli-
cies which hold fuel costs at lower than market clearing prices over the next few
years will certainly delay demonstration and development of this technology.
Thus, whole holding down the price of petroleum products may be soclally de-
sirable for other reasons, its effects on investments in R&D on advanced fuel-
conserving technologies is bound to be adverse.

In summary, in complex markets where the government is already involved,
such as the automobile market, careful examination must be made of the impact
of present government interventions on industry behavior in this regard. Con-
sideration should be given to a halancing of short-run goals which require fur-
ther use of present technology and long-run goals which only new technologies
can achieve. National policies for low domestic fuel prices need to be weighed
against their impact on consumer bebavior and industry investment in R&D.
Direct government support of R&D may be useful, hut if other incentives are not
well aligned, then the new technologies developed will never see the marketplace
and thus not have a real impact.

SPACE CONDITIONING OF COMMERCIAL AND INSTITUTIONAL BUILDINGS

Like automobile engines, the energy requirements for space conditioning of
commercial and industrial buildings mayv he subject to significant reductiong
throungh a combination of procedural and technological innovations. For this
area of energy consumption, the government intervention and market factors
seem simplier than for automobile engines. The significant increases in energy
prices, conpled with a wide spectrum of technologies for increasing energy utili-
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zation efficiency at life cycles costs only slightly higher than those associated
with technologies being used in the pre-embargo world, make this sector a prime
candidate for intensive analysis to identify conservation potentials.

Perhaps one of the best documented examples of energy savings due to im-
proved management techniques and procedures is the MIT experience. The energy
budget at MIT is divided about evenly between the cost of fuels and the cost of
electricity. Approximately half the electricity used is used to operate pumps and
fans associated with heating, ventilation, and air conditioning systems. An addi-
tional 15 percent is used for direct support of air conditioning systems. Of the fuel
use, approximately 30 percent is used to support air conditioning systeius. By de-
veloping and practicing good management in the operation of these systems, MIT
has been able to realize reductions in electricity and steam use over approximately
20 percent and 25 percent respectively. We anticipate that these results can be
significantly improved as we automate more of the management system,

Significant improvements in the energy utilization characteristics of com-
merecial and institutional buildings can be achieved through the application of
three methods of conservation, including automatic control techniques for mod-
erating energy consumption, optimizing building ventilation systems, both con-
trolled and incidental, with respect to energy consumption characteristics, and
finally by improving information on the actual energy use characteristics of pro-
jected buildings.

The application of automatic control techniques for moderating energy con-
sumption in buildings has already demonstrated cost savings that return capi-
tal investment in a very few years. Electric power demand management with
computer systems has, in several instances, paid for itself in periods as short as
14-16 months. Moderation of peak demands has a further benefit that more ef-
ficient use is made of the installed capacity of the electric utilities. Power man-
agement has not only demonstrated lowering of peak demand but has also resulted
in substantial total electrical energy savings.

An important aspect of automatic control systems is the potential to retrofit to
existing buildings. Even smaller total savings in many existing buildings can
have a larger impact than greater individual savings in new construction, at least
in the intermediate term. Existing buildings offer the challenge of variety in
their conservation problems and opportunity for savings.

The most effective use of antomatic control systems requires some technology
developments. At present, computer technology has far outpaced that of sensors
and controls for space conditioning systems in buildings. To take full advantage
of the potential of automatic control in conserving energy, this situation must be
corrected. In a recent study, for example, of a high-rise office building under con-
struction in New York City, the Citicorp Building, we estimated that 25 percent
of the space conditioning energy could be saved by optimizing the use of outside
air. This is in a building that has been designed from the outset to conserve en-
ergy. It employs insulation, double-glazed reflective windows, reduced lighting
power, and a number of other conservation techniques heretofore neglected in
the design and construction of commerical buildings. The achievement of opti-
mum use of outside air in practice depends critically upon the proper functioning
of sensors and controls. The sensor and control systems commercially available
today reflect past emphasis on low first-costs. The substantial increase in recent
energy prices may be expected to simulate technological development in this area,
resulting in the prospect of substantial additional improvements in the energy
efficiency of both new buildings and retrofitted existing buildings.

Another area in which significant contributions to conservation of energy may
be realized is providing improved information on expected energy use for new
buildings. Engineers find it difficult to estimate expected energy use patterns in
new buildings because few measurements are available providing a detailed
partition of expected energy use within the building. The heating or cooling sys-
tem size to meet design specifications will in fact function at partial capacity
much of the time. The wide safety margins eommon in building-system-design
further mitigates against efficient use of operating space-conditioning-plant at
part capacity have a potential for energy conservation. These are operational as
well as technical solutions to this problem. Ventilation fans were often stop-
start, that is, full power or none. Under all but extreme conditions, partial power
would be adequate, Variable speed fans under continuous control could do much to
reduce peak demands produced by stop-start fan systems. Again, we would ex-
pect that the substantially increased energy prices are providing substantial in
centives to improve estimates of partition energy use in new buildings.

N
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One area where we would anticipate that substantial savings would accrue to
automatic control systems is in the area of building ventilation. Building venti-
lation, both controlled and incidental, represents a major load on the space con-
ditioning system. Incidental ventilation is a function of building location, con-
struction, configuration, and use. Incidental ventilation can he a dominant load
on the building space-condition-system, particularly in office buildings at the be-
ginning and end of the work day, with the influx and departure of residents. Ordi-
narily control building ventilation is maintained at set levels, often in accord with
requirement of building codes. The simple operational expedient of shutting down
control ventilation on hot or cold days when incidental ventilation 'is at a peak
could save substantial amounts of energy. School classrooms usually have even
more incidental ventilation, and often codes require excessive amounts of control
ventilation. An examination of code requirements, usually developed during the
period of relatively cheap energy, in light of building utilization, is needed to in-
sure the maintenance of health while minimizing the use of energy.

Chairman Ken~epy. Mr. Wood, what are the principal conservation
programs that you people have found to be the most effective?

Mr. Woop. Well, we haven’t performed our own assessment of the
potential for individual conservation initiatives. We include in our
prepared statement some discussion of the potential for conservation
in space heating in commercial and institutional buildings. At MIT
we have some direct experience with implementing new technology for
giving us more efficient utilization of our plants at MIT.

We also have some research going on which indicates that if the
higher energy prices continue, there are technologies which we could
expect to emerge fairly rapidly, within the horizon of the next 5 years,
which would increase even more the savings that we have already
experienced. In particular, these are technologies that combine auto-
matic control techniques with sensor equipment.

We also include some discussion of possibilities in conservation po-
tential with antomobile engines. We discuss in particular the potential
of the Stirling engine, without necessarily advocating any sort of
initiative to support development of the Stirling engine, but use that
as an example of the kinds of issues that would have to be addressed in
an analysis of any program to support that engine.

Chairman Kex~epy. Would you want to elaborate a bit on that?

Mr. Woop. Well, we see the development of engines such as the
Stirling engine, which is an advanced heat engine and which demon-
strated a greater fuel eﬂiciency—approximateﬁy 25 percent more ef-
ficient than a comparable internal combustion engine, with little or no
environmental impact—as something that is consistent with both a
conservation and an environmental ethic.

The initial development of that engine has been stimulated by such
things as the miles-per-gallon standards of the Energy Conservation
Act. Tt seems to be hindered by such things as the price regulations on
petroleum embodied in that same act. So, there are counter forces’in
related policies that would have to be taken into account, we would
have to understand, in developing a program for suporting that
engine.

Chairman Kex~epy. Why is that? I don’t understand, you mean youn
can’t get the miles per gallon? .

Mr. Woop. The key problem with the Stirling engine is that it has
a higher initial cost to a comparable internal combustion engine. So,
the key trade off is between initial cost and operating cost. The lifecycle
cost of the Stirling engine vis-a-vis the internal combustion engine 1s
going to depend critically on the operating cost, which is primarily
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the fuel cost. So, a policy which maintains fuel costs lower than they
would otherwise be in the market is going to bias against the develop-
ment of the Stirling engine.

Chairman KenNepy. How much more expensive is it ?

Mr. Woop. That’s the problem; that’s the key issue. The estimates
range from 20 percent up. Different experts will give you different
numbers. ' ‘

Chairman Kex~epy. What kinds of savings do you have at MIT in
heating and cooling ? T '

Mr. Woop. The aggregate savings since we instituted a rather broad-
sweeping conservation program In 1974 have been approximately 20
to 30 percent of the energy consumption levels prior to that time.

- Chairman Ken~epy. How have you done that? '

Mr. Woop. Basically through substituting more detailed procedure,
substituting labor for energy. We pay much more attention to the
manual control of thermostats. We have programs that insure that
thermostats are turned down when buildings are not being used; we
s}fmi:1 down major portions of the heating system on weekends, that sort
of thing.

That is the sort of immediate step that we were able to take. In the
longer run we will replace that kind of labor substitution with capital
substitution, by substituting more automatic control systems. You
might think of that as an intermediate step. In the long run these auto-
matic control systems will be supported by much more sophisticated
sensor equipment, so that we will have much finer control than we
would with just the automatic control systems themselves.

The estimate is that when we have implemented all of the procedural
and technology solutions to this problem, we should be able to achieve
savings of 50 percent or better from where we were in terms of energy
consumption levels prior to the embargo.

Also, I might add, we see nothing unique about MIT’s experience.
In fact, we think that those potentials exist for any set of institutional
buildings or commercial buildings.

Chairman Kennepy. OK; Professor Lind, would you talk a little
about your testimony, about maintaining high levels of production
and prosperity in the face of energy scarcity and rising energy costs.
Could you elaborate a little bit on that? I think there is a general
kind of feeling that energy conservation means reduced economic out-
put and unemployment.

Mr. Lano. T think in your statement you touched on the difference
between curtailment and conservation. That is central here. When the’
price of energy goes up, that means that it is going to make goods
and services more costly. For a given amount of resources we are
going to be able to produce less goods and services unless we are going
to do something to offset the effects of energy scarcity in higher prices.

Energy conservation which substitutes other factors of production
for energy is a way of getting around this. It is a way of keeping
cost of production down in the face of rising energy costs, and also
a way of keeping people from having to cut back too much on their
consumption.

" Let me give you a couple of examples: When you put in home in-
sulation, for example, it not only cuts down on your heating bill, but
you may want to take part of that saving and turn up your thermostat
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from 65, where you are a little bit uncomfortable, to maybe 67. So,
you both have a lower heating bill—not as much lower as it would be if
you didn’t turn the thermostat up a little bit—but again, some of the
-effects of the high energy costs have been mitigated through this
-substitution. ,

A very important study, and probably the only one on a macrolevel,
‘was done by Hudson and Jorgenson where they tried to take simply
-4 macroeconomic model of the economy and look at the longrun
substitution possibilities. They found that we could cut back a great
deal on energy use in the long run and not have a very great effect
on aggregate output. I think we need to do more work along these
lines, looking at the longrun substitution possibilities. Basically,
conservation 1s a substitution affair, where you are substituting other
things for energy and production.

Chairman KennNepy. Have you made any estimates on the con-
servation in residential and commercial buildings, and industrial
property ?

Mr. Linp. Yes; in the report that I mentioned in my prepared
statement, we looked at and made estimates of the energy savings
and the net benefit for five or six insulation-type measures in various
parts of the country, and we found that many of them were cost
effective. In fact, most were cost effective in many areas of the coun-
try, although there were some areas where certain measures were not
cost effective. But one of the things that is interesting to point out
is the benefits and fuel savings per household in each region of the
country for a number of retrofit measures. When you look at fuel
types, the fuel types are broken down into homes that have oil and
electric, gas and electric, and electric utilities. We see that for wall
insulation for a home that is heated with oil, where the price is not
regulated very much, there are positive net benefits. For a home heated
with electricity, there are enormous benefits from insulation. For a
home heated with natural gas, there are negative benefits; in other
words, it doesn’t pay to insulate.

The point here is that from the consumer’s point of view, if you
have cheap gas, it doesn’t pay to insulate.

Chairman Ken~epy. What if you have more expensive gas?

Mr. Linp. Well, if you have deregulation you will find that for many
of these homes that were not insulated, it would become cost effective
for them to be insulated. and you would expect that to happen.

In the absence of that, you are going to have to give them some
kind of financial incentive, or make it mandatory, in order to get
them to do it because it simply doesn’t pay for them to do it. There
are other ways of doing that. :

Chairman KenNEDY. Are these prices pretty accurate in today’s
market, or do they vary?

Mr. Linn. These prices that were used to make the calculations were
retail prices—I’ll have to go back and look at the key—they were
up to date when this was published.

Chairman Ken~EDY. You both talked about savings in automobile
engines, and the value of the gasoline savings is only a reasonably
small percentage of the total savings. What constitutes the other
savings, with the more efficient engine?
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Mr. Lixp. The work that I did really didn’t go into technology.
Let’s say we could get an engine that was 20 percent more efficient,
50 percent more efficient, what would it be worth to us, what would
the benefits be? )

Well, if you break it down and say, OK, you drive exactly the same
car and drop -an new engine in it that is 20 percent more efficient, he
‘would save 20 percent on his fuel bill, and that would be just the gas-

-oline savings.

However, if he responds and says, “Look, I’ve been driving this
small car because gasoline is so expensive and now, with this new
engine it’s not so expensive,” so he can now have a station wagon,
can take an extra trip, go skiing, or do something he didn’t do before;
this is the benefit to him because if he wasn’t willing to pay more for
the skiing trip than it cost him for the energy, he wouldn’t take it.
There would be some surplus there; the skiing trip is worth a little
extra. This also creates a benefit for him that should be counted as part
of the good life. At the same time he uses a little more fuel, and there-
fore you don’t get the benefit and the fuel savings being exactly the
same thing.

Chairman Kex~epy. You commented in your paper here about the
Insulation in walls, ceilings, storm doors and windows, weatherstrip-
ping, and other. I have introduced legislation that is cosponsored by
a number of other Senators to try to encourage greater energy con-
servation of homes, buildings and industry.

Do you think that these types of investments that you have out-
lined here are cost-effective investments for the Federal Government
to be encouraging %

Mr. Lixo. Well, from the point of view of the individual, most of
them turn out to be cost effective. If you take a broader perspective
and take in the added social value of saving something like natural
gas if it is not correctly priced but is underpriced, then the benefits
are even higher, and it 1s appropriate that the Government play some
role here, :

Now, the question is, To what extent will Government action of
this type foster action in the private sector with regard to insulation
that would not otherwise occur, and how large will this be? That is a
question that has a great deal of uncertainty about it. But certainly the
investment for insulation in most homes, in most areas of the country,
1s cost effective.

Chairman Kexxepy. OK, thank you very much, gentlemen. Qur

- next panelist, Mr. Autry.

STATEMENT OF JOHN S. AUTRY, DIRECTOR OF PUBLIC AFFAIRS,
JOHNS-MANVILLE CORP. :

Mr. Aurry. Good morning, Mr. Chairman. :

I am John S. Autry, director of public affairs for Johns-Manville
‘Corp. With me this morning are Mr. Sheldon Cady, executive vice
president of NMWTA, a national insulation trade association, and
‘Mr. David Pullen, public affairs manager for Johns-Manville. Mr.
‘Cady will assist me 1n delivering testimony this morning.

I might say the previous witnesses here have touched on a considér-
able amount of my testimony. - '
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Energy conservation may well be the most effective step America
can take in the near future toward realizing significant reduction in
our use of scarce fuels. One of the most useful elements of such a con-
servation effort is the insulation of our homes and businesses. It is to
that particular effort I intend to speak briefly because of my fa-
n}lliliaxi)ity with the industry which can supply the tools needed to do
the job.

First, I would like to underline the benefits to be gained by a major
commitment to such an effort. Obvious as these may be, their magni-
tude has often been overlooked in the larger energy debate.

A major commitment to insulating our homes and businesses prom-
3ses to reduce residential consumption of energy dramatically. While
it is impossible to give precise figures on energy reduction in the
commercial and industrial sectors, 1t is clear the energy savings would
be significant, and Mr. Cady 1s prepared to give you some general
figures in this area.

As a public service, my company conducted energy audits for the
Federal Energy Administration at 10 manufacturing plants of 2
of the most energy-intensive industries, meat packing and baking.
These audits indicated that substantial energy savings could be accom-
plished at all plants and the costs to achieve these savings could be
recovered. And, while T am not prepared to discuss our energy audit
program in depth, you may wish to note that “The National Provi-
sioner,” a journal for the meatpacking industry, has already observed
that: “An average of 15.3 percent on ‘énergy consumption and 11.6
percent on the costs of energy at 1975 rates” could be saved if J-M's
recommendations were implemented.

T understand that the FEA intends to publish these audits in full
to serve as a guide for interested industries, Mr. Chairman, so T will
refrain from further comment on them for fear of putting the cart
ahead of the horse. _

One must keep in mind that until 3 years ago there was no incen-
tive to develop insulation and the consequent cost savings involved
to any important extent. This has made America the greatest energy
waster in the world today. Thus the gains are there to be made. Addi-
tionally, the commercial and industrial sectors account for a large
proportion of our total energy use. Any savings must inevitably create
a major impact on our overall energy consumption. '

It is clear, therefore, that the stakes with regard to insulation are
large. But what about the ¢osts? The tax credit for insulation cur-
rently being considered by the Senate Finance Committee represents
a small financial expenditure by the Government. The loan and guar-
antee programs considered by this subcommittee and others con-
stitnte an even smaller longrun drain on our financial resources. The
loans would be repaid. In sum, the costs are not great—though, to be
fair, no one can supply- precise figures on what a loan or tax credit
would cost ultimately because we cannot. predict precisely the degree
to which these programs will be used by American consumers. But
it is reasonable to conclude that we are not talking about a huge drain
on the Federal budget in any event. ' '

Moreover, there ‘are a significant number of indirect financial bene-
fits associated with insulation incentive programs. If the incentives
are of any value—and I will suggest in a moment why they are—
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American industry—including my own corporation— will be required
to expand to meet the need for insulation materials. This expansion
will create jobs both for the construction workers who will build the
plants, and for workers who will run them. Additionally, construction
workers of all kinds will be needed in great numbers to install the
energy savings insulation materials we will encourage people to buy.
Again, there are no precise figures on jobs because we do not know the
particular level of demand we will be facing for insulation equipment.
But we do know the direction is favorable.

Of course, more jobs mean more tax revenue and less money spent
for unemployment compensation in a time of tight budgets and high
deficits. Finally, there 1s the reduction in fuel bills for the business
and individual consumer which will result from insulation and con-
sequent lower energy use. This will free money to be spent for other
goods and services benefiting a number of sectors of our economy
and assist our currently inadequate level of capital investment.

As to the incentives themselves, as mentioned, we believe the insula-
tion tax credit now before Congress to be a strong incentive for the
purchase and installation of insulation materials. It is a simple pro-
posal that everyone can understand, particularly those Americans who
have not yet been made conscious of the longrun benefits to be gained.

We also believe that loans and loan guarantees are a significantly ef-
fective, even if not easily quantifiable, tool to encourage businesses to
insulate their plants and commercial properties. This also applies to a
lesser degre to the average homeowner. In a time of rising costs and un-
certain confidence in the immediate future of the business cycle an-atti-
tude of caution has developed among all of us as to the-future—and
particularly expensive—investments which promise intermediate and
longrun benefits, not dramatic, immediate returns. It perhaps ought
not to be so, but this attitude has become widespread. It is thus neces-
sary for the Governmnt to invest its resources to change this attitude
through incentives which encourage investment in insulation. Again,
no precise quantification is possible. But it is certain that such an in-
centive goes in the right direction, and at an acceptable level of cost.

It is also important to mention that the weatherization assistance
programs such as the one currently operated by the Community Serv-
ices Administration, as well as that envisioned in title I of H.R. 8650,
move in the right direction. Again, the result—more insulation as fast
as it can be installed—is the objective, and the program presently in op-
eration, as well as the one contemplated, promise to do that job. Thus
a commitment to weatherization makes sense.

There are two related efforts not yet mentioned which represent a

- dramatic opportunity for the Government to make its insulation policy

pay big dividends. The first is the upgraded thermal insulation stand-
ards for new construction proposed 1n title IT of H.R 8650. Without a
commitment to making our new buildings conform to the longrun
policy of minimizing our waste of energy, all the incentives imaginable
for existing building insulation will be insignificant.. )
The second, a federally supported program of retrofit for old build-
ings with exceptionally inadequate insulation, requiring perhaps more
investment than any of the contemplated incentives would produce, is
essential. We believe a rate of 4 million units per year is a realistic
goal, and that, at a minimum, for every three retrofltted, a fourth unit
83-198—77——17
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could be built without any increase in current energy usage. This is
clearly the most productive step that can be taken to rationalize the
Nation’s need for new housing with the goal of controlling and ulti-
mately reducing our existing-energy use. Needless to say, the job crea-
tion possibilities in the retrofit program would be highly significant for
the depressed construction industry.

In summary, we believe that S. 2932 represents not only a positive
but an essential step toward making insulation a major weapon in our
arsenal of response to the problem of overdependence on foreign en-
ergy, and to the development of rational energy policy within the
United States. We believe the energy problem is serious. And since we
know that insulation returns 600 Btu’s of energy for each Btu con-
sumed in the manufacturing process, we recommend strongly that each
and every program mentioned here be part of that effort.

I thank you and the members of the subcommittee, Mr. Chairman,
for allowing me to appear here today, and upon completion of his re-
remarks, Mr. Cady and I shall be happy to answer any questions you
may have.

STATEMENT OF SHELDON H. CADY, EXECUTIVE VICE PRESIDENT,
NATIONAL MINERAL WOOL INSULATION ASSOCIATION

Mr. Capy. Good morning, Mr. Chairman. As John S. Autry indi-
cated, I am Sheldon H. Cady, executive vice president of the National
Mineral Wool Insulation Association. The membership of NMWIA
consists of nine manufacturers of mineral wool insulation for build-
ings, and this includes both fiberglass and rockwool insulation.

In my view, the key phrase in section 101, paragraph 8, of S. 2932 is
“To supplement and not supplant.” T think that the stimulation of
energy conservation through loan guarantees and interest subsidies
is an excellent concept. In supplementing the tax credit program it
will make the tax credit program do what it was intended to do—en-
courage 4 million retrofit jobs per years. I don’t feel this can be ac-
complished by loan guarantees or interest subsidies alone, nor do I
think that it can be accomplished by tax credits alone. Working in tan-
dem, supplementing each other, S. 2932 and the tax credit provision
currently pending before the Senate Finance Committee will make the
whole thing work.

If I may, Mr. Chairman, I would like to enumerate several points
t}%at % think particularly significant to the Energy Conservation Act
of 1975. :

First, consumers would be directly benefited through a reduction in
their fuel bills. We have estimated that upgrading the thermal per-
formance of our current residential sector alone would reduce con-
sumption 25 percent and save $32 billion for the consumer or, to put it
another way, enough energy to heat and cool over 15 million living
units for a 10-year period.

Second, 4 million retrofitted units per year is a realistic goal. Ma-
terial and labor to accomplish this is, and will continue to be, available.

The insulation industry has capacity in place today to provide ma-
terial for 1.5 million new home starts plus 4 million retrofitted units
annually over the next 5 years. Beyond that, additional expansion of
manufacturing facilities can be accomplished if necessary to supply in-
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creased -demands as retrofit rates exceeding 4 million units per year.
During the early 1970’s, for example, the industry supplied material
for new housing in excess of 2 million units for 3 successive years, plus
substantial reinsulation and remodeling work. Expansion within the
industry occurred during that time to supply a much higher level of
demand than previously experienced. :

Third, at a retrofit rate of 4 million units per year .

Chairman Kexneoy. Mr. Cady, excuse me, they just called me to
another meeting, but I want you to continue. I have some questions I
will ask Mr. Stewart to ask at the conclusion of your testimony.

Mr. Capy. Very good, sir. : '

Chairman Kex~NEDY. I’'m interested in the relationship between loans
and tax incentives, and the necessity for them. I will ask Mr. Stewart
if he would ask some questions, and I will be back in a few minutes.

Mr. Capy. Thank you, Mr. Chairman. Shall T continue?

Mr. StEwART. Yes. '

Mr. Capy. At a retrofit rate of 4 million units per year, 40,000 new
jobs could be created within the insulation industry itself. Addition-
ally, Mr. Chairman, we estimate that, for every three to four retrofitted
units, the energy saved would allow construction of one new unit. A
program on the scale we are discussing, therefore, would provide
ample employment opportunities for thousands of construction work-
ers in all fields related to energy conservation. Perhaps most impor-
tant, these jobs would be in the sector of greatest unemployment—un-
skilled, semiskilled, and minorities. B

And finally, NMWIA considers a program of incentives and finan-
cial assistance by the Federal Government to be of major importance
in encouraging energy conservation measures. It requires an invest-
ment of $200-in material to fully insulate the attic of a 1,000-square-
-foot home. An insulation contractor can do the same job for the home-
.owner for a relatively slightly higher amount.

To some, this $200-plus figure can be paid for with careful budgeting
out of current income. To most, a loan may be required. The size of this
loan is not such that it would attract the banking- community, thus
forcing the homeowner into small loan activities where interest rates
are high, o )
- While the installation of insulation is important, it is the overall
improvement of the energy conservation in a house that costs substan-
tial sums. Referring to a publication entitled “Retrofitting  Existing
Housing for Energy Conservation: An Economic Analysis,” as a ref-
erence, and this-was published by the U. S. Department of Commerce,
National Bureau of Standards, issued December 1974 ; this reports that
costs of storm windows average $25 each ; storm doors, $75; and, while
the cost of weatherstripping materials is a maximum of $15 per linear
foot, installation prices run as high as $20 per window or door. The re-
placement of an obsolete heating system also runs into a substantial
figure. :

“The homeowner, then, who sincerely wishes to materially improve
the energy-conserving characteristics of his house by insulating, instal-
ling storm doors and windows, by having his home weatherstripped
and caulked, or by replacing his heating system, could pay many hun-
dreds of dollars. It is in this area where low-interest loans could be of
great benefit to our energy independence. :
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I would like to digress a minute. In this morning’s Washington Post
there was an article about a black community in Virginia; there was a
photograph, and the caption indicated that many of these were being
abandoned because they couldn’t afford the high electric costs. Now, if
those owners had some sort of a financial program, either one or both,
supplementing each other, it could be conceivable that many of these
houses would not have been abandoned.

Mr. Stewart. They are heated with electric heat?

Mr. Capy. That’s what the caption said.

In conclusion, I would like to reiterate what Mr. Autry has said.
It is the insulation industry’s view that S. 2932 represents a positive
step toward improving energy efficiency within the United States.
We must repeat, however, that energy-conscious building standards
and tax credit for the purchase and installation of energy-conserving
products are necessary supplements of any conservation program.
Especially without the latter, I doubt that the commerc