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Executive Summary 

 
Innovation is a primary driver of American prosperity. A significant portion of economic growth in 
the United States has been attributed to improved productivity resulting in part from innovation. To 
ensure that innovation and productivity growth continue, more Americans than ever will need to be 
equipped with science, technology, engineering and math (STEM) skills.  
 
Over the next decade, the economy will need nearly one million more STEM professionals than the 
United States will produce at the current rate. Due to the high demand for STEM-capable workers, 
wage and employment prospects for individuals with these skills are excellent. Even so, not enough 
Americans are studying STEM to meet the economy’s needs. Fewer than one-in-five students obtain 
a bachelor’s degree in STEM and the percentage of freshmen intending to study computer science 
dropped to 1.5 percent in 2010, down from 5.2 percent 10 years earlier.  
 
Efforts to increase the number of STEM-capable workers must focus not only on higher education, 
but also on helping those who want to retrain and transition into STEM occupations. Certificate 
programs, for example, can help workers quickly acquire STEM skills they did not originally obtain 
in post-secondary programs. Increasing participation by veterans, women and minorities will also 
help provide additional STEM workers. 
 
This report examines the growing number of STEM jobs in the United States and how to help 
American students take advantage of those opportunities. It also suggests policy changes that can be 
implemented to help the workforce become more STEM proficient. Policy suggestions include: 
 

• Ensuring that schools and colleges have the resources to teach STEM skills; 
• Assisting schools in attracting talented STEM graduates as teachers; 
• Implementing partnerships between educational institutions and the business 

community; 
• Encouraging women and minorities to enter STEM careers; 
• Helping veterans transfer their STEM skills to the civilian workforce; 
• Passing comprehensive immigration reform; and 
• Encouraging and funding research and innovation. 
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he United States is a world leader in 
innovation and technology. According to a 
2013 survey, 45 of the world’s top 100 

innovative companies are American.1 A significant 
portion of economic growth in the United States has 
been attributed to improved productivity resulting 
in part from innovation.2 To ensure that innovation 
and productivity growth continue, more Americans 
than ever will need to be equipped with science, 
technology, engineering and math (STEM) skills.3 
By driving innovation and boosting exports, a 
STEM-capable workforce spurs economic growth 
and supports high-quality jobs.4 

STEM skills are highly sought after by employers. 
STEM fields saw employment growth between 
2008 and 2012, while as of 2012 non-STEM 
employment had not yet reached its pre-recession 
level.5 In addition, STEM skills are in demand in a 
range of occupations not traditionally associated 
with STEM. The variety of opportunities for 
STEM-capable workers reflects the importance of 
these skills to employers and the overall economy. 

Strong demand for STEM skills is expected to 
continue. Employment projections from the Bureau 
of Labor Statistics show a faster expansion in 
STEM occupations than non-STEM occupations 
from 2012 to 2022 (Figure 1). Computer science 
occupations, for example, are projected to provide 
an additional 651,000 jobs by 2022.6   

This report examines the growth of STEM jobs in 
the United States and how to prepare American 
students to take advantage of those opportunities. It 

also suggests policy changes that would help the 
workforce become more STEM-proficient. 

T 
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What is STEM? 
The acronym STEM stands for science, 
technology, engineering and math. In general, 
STEM includes life sciences (except medical 
sciences), physical sciences, mathematics and 
statistics, computer science and engineering. 
The Department of Commerce also includes 
certain STEM-related managerial occupations 
in its definition of STEM, while the 
Organisation for Economic Co-operation and 
Development (OECD) includes manufacturing 
and processing, as well as architecture and 
building. 
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The Future of STEM in the United States 

The increase in demand for STEM skills means that 
there is likely to be a shortage of workers for STEM 
jobs. A 2013 report found almost two online job 
postings for every unemployed STEM worker.7 The 
predicted shortage in STEM workers is amplified 
by the high concentration of baby boomers in 
STEM occupations and in jobs that require STEM 
skills. As those baby boomers begin to retire, more 
workers will be needed in STEM jobs to replace 
those who have left.8  

These STEM opportunities will require more 
education and training than they did in previous 
decades. By 2018, 92 percent of STEM jobs will 
require some type of postsecondary education or 
training. That number will be even higher in several 
states, peaking at 96 percent in Hawaii.9  

Although the federal government has directed 
significant resources toward STEM education (over 
$2.9 billion in fiscal year 2012)10 and has supported 
investment in STEM education through legislation 
such as the America COMPETES Act, the United 
States is not on track to train enough STEM-capable 
workers to fill future job opportunities. Over the 
next decade, the economy will need approximately 
one million more STEM professionals than the 
United States will produce at the current rate. 11 At 
the bachelor’s degree level, the United States would 
need to increase the number of students receiving 
STEM degrees by 34 percent annually over current 
rates to reach this goal.12 Unfortunately, fewer than 
40 percent of students who enter college intending 
to major in a STEM field actually complete a 
STEM degree.13 Training students in STEM skills 
will give more workers access to the increasing 
number of job opportunities in STEM. 

 
Wide Range of Opportunities for STEM-
Capable Workers 

Wages are higher and rising faster for most STEM 
workers than for most non-STEM workers (Figure 
2).14 However, those higher wages have not 
attracted enough people to keep up with the demand 
for workers with STEM skills. 

Due to the high demand for STEM-capable 
workers, STEM employers must compete with non-
STEM employers, since both often value similar 
skills. For instance, a worker with a master’s or 
doctorate degree can often get higher wages 
working as a health or managerial professional than 
in a STEM occupation.15 Both of these career paths 
require proficiency in STEM skills, reflecting the 
high demand for STEM-capable workers across a 
spectrum of industries, particularly at high-
education levels (Figure 3).16 

Trends in Postsecondary STEM Degrees 

Americans are currently not obtaining 
postsecondary degrees in STEM at a rate 
commensurate with the rising number of 
opportunities in STEM fields. Despite the 
increasing demand for STEM-capable graduates, 
the percentage of Americans receiving bachelor’s or 
master’s degrees in STEM fields has decreased 
since the late 1980s. The share of bachelor’s 
degrees awarded in STEM fields peaked at 24 
percent in 1985; by 2012, the share had fallen to 19 
percent. The share of master’s degrees in STEM 
fields dropped from 18 percent to 15 percent over 
the same period (Figure 4).17 
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In addition, while the percentage of doctoral 
students in STEM fields has remained constant, the 
percentage of American students compared to 
foreign students has declined over time.18 Foreign 
students may be more likely to take their skills back 
to their native countries, especially given 
difficulties in obtaining visas to remain in the 
United States following graduation.  

Why Aren’t Students Obtaining STEM Degrees? 

Students shy away from STEM majors for many 
reasons. One is a lack of math proficiency when 
entering college. Only 46 percent of students who 
take the ACT entrance examination for college 
achieve the ACT College Readiness Benchmark in 
math.19 Higher education spends at least $2 billion 
per year to compensate for weaknesses in students’ 
secondary education.20 A recent study found that 
one reason for high diversion out of STEM majors 
in college was that students did not succeed as well 
in these majors as they expected and then switched 
to a major for which they felt better equipped.21 
Finally, many students who transfer out of STEM 
majors may be performing well, but they find the 
introductory STEM classes uninteresting.22 

Although in 2010 a higher percentage of students 
intended to pursue science and engineering majors 
than in 1995, some STEM subjects have seen a 
decrease in students. For instance, the percentage of 
freshmen intending to study computer science 
dropped to 1.5 percent in 2010 from 5.2 percent in 
2000.23 

Once a student has embarked on a non-STEM 
major it can be difficult to switch to a STEM major. 
STEM majors often require more classes than non-
STEM majors and have additional prerequisites. As 
a result, juniors deciding they want to major in 
engineering, for example, may have more difficulty 
completing the requirements on time than juniors 
deciding they want to major in English. Only five 
percent of those who start in a non-STEM major 
graduate with a STEM degree.24  

It is often hard for those who graduate with a non-
STEM degree to obtain the credentials necessary to 

work in a STEM field. STEM educational and 
career paths offer many opportunities to leave a 
STEM field, but fewer opportunities to enter or re-
enter those fields. Only six percent of those who 
work in a STEM career did not graduate with a 
STEM major.25 While some schools have 
implemented programs that allow non-engineers to 
obtain graduate degrees in engineering, such as 
Boston University’s Late Entry Accelerated 
Program, these opportunities are rare. 



 STEM EDUCATION FOR THE INNOVATION ECONOMY JANUARY 2014 

     
 Joint Economic Committee Democratic Staff ▪ G-01 Dirksen Senate Office Building ▪ Washington, DC ▪ 202-224-5171 

Pa
ge

 4
 

Associate Degrees and Certificates 

STEM career paths can provide excellent 
opportunities for workers without a four-year 
college degree. Sixty-six percent of STEM workers 
with an associate degree earn more than the average 
worker at that education level, while 75 percent of 
STEM workers with only a high school degree earn 
more than the average worker at that education 
level.26 Although 35 percent of all STEM jobs in 
2018 will be open to individuals with less than a 
bachelor’s degree, over 70 percent of those jobs will 
require some kind of postsecondary education.27  

Associate degrees and certificates also allow the 
STEM workforce to respond more quickly to 
changing employer needs. In order to better adjust 
to changes in the labor market, those who initially 
obtained their education at a time when demand for 
STEM degrees was lower may need assistance in 
gaining new degrees and certificates that qualify 
them for STEM work today and in the future.  

Brief training programs are the most accessible 
since those certifications can be obtained more 
quickly than other postsecondary degrees, allowing 
the workforce to obtain needed skills as the market 
changes. For instance, in response to the high 
demand for computer science-capable workers, 
many individuals have started attending programs 
that provide computer science training in a very 
short period of time. Such programs can be 
extremely successful: one saw 88 percent of its 
graduates receive job offers at an average annual 
salary of $79,000 after only 10 weeks of training.28  

K-12 Education 

Without a solid grounding in math and science, 
students often have difficulty obtaining degrees and 
certifications in STEM fields. Unfortunately at the 
K-12 level, American students are not competitive 
with many other countries’ students in STEM 
fields. At age 15, American students are ranked 26th 
out of the 34 Organisation for Economic Co-
operation and Development (OECD) countries in 
math.29 In science, American 15-year-olds are 
ranked 21st.30 While some states perform well 

compared to other industrialized countries 
(Massachusetts, Minnesota and North Carolina are 
particular stand-outs),31 the country as a whole is 
falling behind on K-12 STEM education. One 
survey found that 84 percent of manufacturers 
believe that the public education system 
insufficiently prepares students with the skills 
necessary to succeed in the workplace. Over half 
specified a deficiency in math and science skills.32 

One challenge is an inability to attract and retain 
strong STEM educators, partially because those 
with STEM skills often have many high-wage job 
opportunities. The average salary for a public 
school teacher is around $56,000,33 whereas the 
average salary for an engineer is almost $100,000.34 
Currently, about 25,000 math and science teachers 
leave the profession annually, two-thirds of whom 
are leaving not due to retirement but because of job 
dissatisfaction.35 This leaves behind a less well-
trained STEM-teacher workforce. In 2007-2008, 28 
percent of math teachers had not majored in math, 
whereas only 17 percent of all teachers had not 
majored in the subject they taught.36 

In addition, career and technical education 
programs have not been widely implemented in 
high schools, despite their ability to reduce dropout 
rates and increase college attendance.37 Programs 
like the Early College High School Initiative and 
the City Polytechnic High School of Engineering, 
Architecture, and Technology (which help students 
to graduate with both a high school diploma and an 
associate degree) prepare students for college work 
and provide them with a certification that is valued 
by employers.38  

Women and Minorities in STEM 

While women represent a growing share of college 
graduates, their share of the STEM workforce has 
not increased.39 In 2012, women earned 57 percent 
of all bachelor’s degrees awarded, up from 54 
percent in 1993.40 However, at the same time, the 
share of bachelor’s degrees awarded to women in 
mathematics and statistics declined by four 
percentage points and in computer science by 10 
percentage points.41 Increasing women’s 
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participation in STEM would help provide the 
approximately one million new STEM workers that 
will be needed by 2022.42 

Likewise, Hispanic and African-American workers 
are underrepresented in the STEM workforce. In 
2011, both of these groups accounted for only six 
percent of STEM workers but 14 and 11 percent of 
overall employment, respectively.43 In part, these 
lower numbers can be attributed to the lower 
college graduation rates among these groups and the 
education credentials required for many STEM 
jobs. However, among college graduates, Hispanics 
and African-Americans are less likely to major in 
STEM fields, and among STEM majors, individuals 
in these groups are less likely to end up in STEM 
jobs.44 These differences persist despite the fact that 
racial and ethnic wage gaps are smaller in STEM 
jobs than in other occupations.45 

Policy Solutions to Improve STEM Education 
and Training 

Success in STEM education at all levels depends on 
providing adequate funding to help workers obtain 
the degrees, certifications and skills they need. 
Federal support for higher education, including Pell 
Grants, can ensure that the workforce has the skills 
to succeed in the 21st century economy. 

In particular, policymakers should promote and 
fund flexible programs such as certificates or 
associate degrees that can be obtained easily and 
quickly. Ensuring that community colleges have the 
funding needed to educate the workforce is vital in 
preparing for the increased demand for STEM-
capable workers. 

Specific actions that would increase the size and 
capabilities of the STEM workforce include: 

Ensuring that schools and colleges have the 
resources to teach STEM skills: Schools need 
support in attracting students to STEM fields and in 
developing their STEM skills. The Innovate 
America Act (S. 1777) would improve STEM 
education by doubling the number of STEM-
focused high schools, promoting computer science 

training and expanding research opportunities for 
undergraduates in STEM majors. 

Assisting schools in attracting talented STEM 
graduates as teachers: Congress is considering 
numerous bills that would help attract and retain 
skilled STEM teachers. The Strengthen our Schools 
and Students Act (S. 3) and STEM Master Teacher 
Corps Act (S. 358) would establish a STEM Master 
Teacher Corps, which would provide rewards and 
incentives to top teachers. The National STEM 
Education Tax Incentive for Teachers Act (HR. 
118) would allow certain full-time elementary and 
secondary school teachers of math, science, 
engineering or technology courses a refundable tax 
credit for 10 percent of their undergraduate tuition, 
up to $1,000 in any taxable year ($1,500 for 
teachers in schools serving disadvantaged children). 

Implementing partnerships between educational 
institutions and the business community: Public-
private partnerships can help ensure that graduates 
obtain the skills needed for the STEM workforce. 
For example, New York State has embarked on a 
public-private partnership with IBM to provide 
students with the opportunity to earn associate 
degrees that the business community values while 
still in high school.46 The Cisco Networking 
Academy partners with educational institutions, 
governments and others to train students in skills 
that Cisco and other technology companies value.47 

Encouraging women and minorities to enter 
STEM careers: Women and minorities face 
barriers to entry into STEM occupations, such as a 
lack of peer mentorship and exposure to STEM 
opportunities. The Women and Minorities in STEM 
Booster Act (S. 288) would require the National 
Science Foundation to award competitive grants to 
programs aimed at increasing the participation of 
women and underrepresented minorities in STEM 
fields. 

Helping veterans transfer their STEM skills to 
the civilian workforce: Providing veterans with the 
resources they need to transition to the civilian 
workforce improves their employment prospects 
and gives employers access to a greater number of 
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STEM-capable professionals. This allows 
employers to tap into an underutilized pool of 
talent. S. 514 (a veterans’ STEM education program 
bill) would authorize the Secretary of Veterans 
Affairs to provide additional tuition benefits to 
those pursuing an education program with a STEM 
focus. 

Passing comprehensive immigration reform: 
Increasing the number of non-immigrant visas 
would help provide employers with the STEM-
capable workers they need. The Border Security, 
Economic Opportunity, and Immigration 
Modernization Act (S. 744) would increase the 
annual cap on H-1B visas to between 115,000 and 
180,000, depending upon market conditions and 
existing demand.  

Encouraging and funding research and 
innovation: Funding research and development 
projects provides STEM workers with the resources 
they need to be productive and innovate. Likewise, 
providing incentives for businesses to invest in 
innovation and research helps our economy grow. 
Policymakers should preserve funding for research 
and development and provide a full reauthorization 
of the America COMPETES Act. 
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