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Highlights

Since 1980, the number of nonacademic science and
engineering jobs has grown at more than four times
the rate of the U.S. labor force as a whole. Nonaca-
demic S&E jobs increased by 159 percent between 1980
and 2000, an average annual growth rate of 4.9 percent
(compared with 1.1 percent for the entire labor force).

Even among S&E bachelor’s degree holders work-
ing in non-S&E occupations, more than two-thirds
reported that their job related to their field of degree.
Because individuals use S&E knowledge in a wide vari-
ety of areas, a purely occupation-based definition of the
S&E labor force is too limiting.

Barring changes in degree production or in immigra-
tion, the S&E labor force will grow at a slower rate
and the average age of scientists and engineers will
increase. The age distribution of individuals with S&E
degrees implies this change.

The total number of retirements among S&E-degreed
workers will increase dramatically over the next 20
years, barring large changes in retirement rates. More
than half of S&E-degreed workers are age 40 or older,
and the 4044 age group is nearly four times as large as
the 60—64 age group.

Labor market conditions for individuals with S&E
degrees improved during the 1990s; however, unem-
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ployment in S&E occupations reached a 20-year high
in 2002. Holders of S&E bachelor’s degrees had lower
unemployment rates and were significantly more likely
to work in jobs related to their degree in 1999 compared
with 1993. However, by 2002, overall unemployment
rates for individuals in S&E occupations (regardless of
education) had risen to 3.9 percent.

The share of foreign-born scientists and engineers
in the U.S. S&E workforce rose to a record in 2000,
reflecting high levels of entry by both permanent and
temporary visa holders during the 1990s. Data from
the 2000 U.S. Census show that, in S&E occupations,
approximately 17 percent of bachelor’s degree holders,
29 percent of master’s degree holders, and 38 percent of
doctorate holders are foreign born.

A decline in student, exchange, and temporary high-
skilled worker visas issued since 2001 interrupted a
long-term trend of growth. The number of student visas
and of temporary high-skilled worker visas issued both
declined by more than one-fourth since FY 2001. These
declines were due both to fewer applications and to an
increase in the proportion of visa applications rejected.

There is increased recruitment of high-skilled labor,
including scientists and engineers, by many national
governments and private firms. For example, in 1999,
241,000 individuals entered Japan with temporary high-
skill work visas, a 75 percent increase over 1992.
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Introduction

Chapter Overview

Although workers with science and engineering skills
make up only a small fraction of the total U.S. civilian labor
force, their impact on society belies their numbers. These
workers contribute enormously to technological innovation
and economic growth, research, and increased knowledge.
Workers with S&E skills include technicians and tech-
nologists, researchers, educators, and managers. In addition,
there are many others with S&E training who use their skills
in a variety of nominally non-S&E occupations (such as
writers, financial managers, paralegals) and many niches in
the labor market where the need to interpret and use S&E
knowledge is key.

Chapter Organization

This chapter has four major sections. First is a general pro-
file of the S&E labor force. This includes the demographic
characteristics (population size, gender, and race/ethnicity)
of the S&E labor force. It also covers educational back-
grounds, earnings, places of employment, occupations, and
whether the S&E labor force makes use of S&E training.
Much of the data in this section in available only through
1999 due to the temporary discontinuation of the National
Survey of College Graduates (NSCG) of the National Sci-
ence Foundation (NSF), which is the central part of NSF’s
Scientists and Engineers Statistical Data System (SESTAT)
data system on scientists and engineers.'

Second is a look at the labor market conditions for re-
cent S&E graduates—graduates whose labor market out-
comes are most sensitive to labor market conditions. For
recent S&E doctoral degree recipients, the special topics
of academic employment and postdoctoral appointments
(hereafter referred to by the colloquial term postdocs) are
also examined.

Third is the age and retirement profile of the S&E labor
force. This is key to gaining insights into the possible future
structure and size of the S&E educated population.

The last section focuses on the global S&E labor force—
both its growth abroad and the importance of the interna-
tional migration of scientists and engineers to the United
States and the world.

U.S. S&E Labor Force Profile

This section profiles the U.S. S&E labor force, providing
specific information about its size, recent growth patterns,
projected labor demand, and trends in sector of employment.

'Budgetary considerations precluded conducting the 2001 National Sur-
vey of College Graduates (NSCG), which provides population estimates for
approximately 85 percent of the science and engineering labor force within
the Scientists and Engineers Statistical Data System (SESTAT). The NSCG
is being restarted with a new sample in 2003.
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It also looks at workers’ use of their S&E training, educa-
tional background, and salaries.>

Section Overview

The S&E labor force includes both individuals in S&E
occupations and many others with S&E training who may
use their knowledge in a variety of different jobs. Employ-
ment in S&E occupations has grown rapidly over the past
2 decades and is currently projected to continue to grow
faster than general employment through the next decade.
Although most individuals with S&E degrees do not work
in occupations with formal S&E titles, most of them, even
at the bachelor’s degree level, report doing work related to
their degree even in mid- and late-career. Compared with the
general labor force, S&E occupations generally have lower
unemployment rates. However, the economic downturn that
began in 2001 has caused S&E unemployment rates to rise
faster than the national average, narrowing that gap. The
proportion of women and ethnic minorities in the S&E labor
force continues to grow but, with the exception of Asian/
Pacific Islanders, remains smaller than their proportion of
the overall population.

How Large Is the U.S. S&E Workforce?

Estimates of the size of the U.S. S&E workforce vary
based on the criteria used to define scientist or engineer. Edu-
cation, occupation, field of degree, and field of employment
are all factors that may be considered.? (See sidebar, “Who Is
a Scientist or an Engineer?” and appendix table 3-1.)

The size of the S&E workforce in 1999 (the most recent
year for which both occupational and education informa-
tion are available) varies between approximately 3 million
and 10 million individuals, depending on the definition
and perspective used. Although the Bureau of Labor Sta-
tistics’ (BLS) Current Population Survey (CPS) counted 5.3

>Much of the data in this section comes from SESTAT, a unified database
that contains information on the employment, education, and demographic
characteristics of scientists and engineers in the United States. The Na-
tional Science Foundation, Division of Science Resources Statistics (NSF/
SRS) derives SESTAT data from three of its surveys: the National Survey
of College Graduates, the NSCG, and the Survey of Doctorate Recipients.
Because the NSCG did not take place in 2001, SESTAT data is current only
through 1999. (These surveys generally take place every 2 years.) NSF/
SRS surveys U.S. residents who hold at least a bachelor’s degree (in either
an S&E or non-S&E field) and who, during the survey’s reference period,
were not institutionalized, were age 75 or younger, and either had trained
or were working as a scientist or engineer. (That is, participants either had
at least one bachelor’s degree or higher in an S&E field, or had a bachelor’s
degree or higher in a non-S&E field and worked in an S&E occupation.)
The 1999 SESTAT surveys used the week beginning April 15, 1999, as
their reference period.

3For a detailed discussion of the S&E degree fields and occupations in
SESTAT, see NSF/SRS 1999a. A list of S&E occupations and fields is con-
tained in appendix table 3-1. In general, S&E occupations and fields in this
report include individuals working in social sciences and exclude medical
practitioners and technicians (including computer programmers). Thus, a
physician with an M.D. will not be considered to be a scientist or engineer
either by occupation or by highest degree, but is likely (but not certain) to be
included in statistics that incorporate individuals with S&E degrees based
on their field of bachelor’s degree.
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Who Is a Scientist or an Engineer?

The terms scientist and engineer have many definitions,
none of them perfect. (For a more thorough discussion, see
SESTAT and NIOEM: Two Federal Databases Provide
Complementary Information on the Science and Technol-
ogy Labor Force (NSF/SRS 1999b) and “Counting the
S&E Workforce—It’s Not That Easy” (NSF/SRS 1999a).
This chapter uses multiple definitions for different analytic
purposes; other reports use even more definitions. The
three main definitions used in this chapter follow:

¢ Occupation. The most common way to count scientists
and engineers in the workforce is to include individuals
having an occupational classification that matches some
list of science and engineering occupations. Although
considerable questions can arise regarding how well in-
dividual write-ins or employer classifications are coded,
the occupation classification comes closest to defining
the work a person performs. (For example, an engineer
by occupation may or may not have an engineering de-
gree.) One limitation of classifying by occupation is that
it will not capture individuals using S&E knowledge,
sometimes extensively, under occupational titles such as
manager, salesman, or writer.” It is common for persons
with an S&E degree in such occupations to report that
their work is closely related to their degree and, in many

“For example, in most collections of occupation data a generic clas-
sification of postsecondary teacher fails to properly classify many uni-
versity professors who would otherwise be included by most definitions
of the S&E workforce. The Scientists and Engineers Statistical Data
System (SESTAT) data mostly avoids this problem through use of a dif-
ferent survey question, coding rules, and respondent followups.

million individuals in S&E occupations, a separate NSF
survey found 3.3 million holders of S&E degrees in S&E
occupations (table 3-1 and BLS 2001). This difference may
reflect the inclusion of both individuals employed in S&E

Table 3-1
Measures of S&E workforce: 1999
Measure and degree status Workforce
BLS Current Population Survey
All employed in S&E........cccceeeeveeeeneenn. 5,294,000
With bachelor’s degree or higher ..... 4,021,000
SESTAT data system
Employed S&E degree holders............ 10,480,000
In S&E occupation 3,259,000

BLS Bureau of Labor Statistics

SOURCES: National Science Foundation, Division of Science Re-
sources Statistics, Scientists and Engineers Statistical Data System
(SESTAT), 1999; and National Bureau of Economic Research’s
Merged Outgoing Rotation Group Files from the Bureau of Labor
Statistics’ Current Population Survey.
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cases, to also report research and development as a major
work activity.

¢ Highest degree. Another way to classify scientists and
engineers is to focus on the field of their highest (or most
recent) degree. For example, classifying as “chemist” a
person who has a bachelor’s degree in chemistry—but
who works as a technical writer for a professional chem-
ists’ society magazine—may be appropriate. Using this
“highest degree earned” classification does not solve all
problems, however. For example, should a person with
a bachelor’s degree in biology and a master’s degree in
engineering be included among biologists or engineers?
Should a person with a bachelor’s degree in political sci-
ence be counted among social scientists if he also has a
law degree? Classifying by highest degree earned in situ-
ations similar to the above examples may be appropriate,
but one may be uncomfortable excluding an individual
who has both a bachelor’s degree in engineering and a
master’s degree in business administration from an S&E
workforce analysis.

4 Anyone with an S&E degree or occupation. Clas-
sification by both occupation and education is another
approach. NSF’s sample surveys of scientists and engi-
neers attempt to include U.S. residents who either have
an S&E degree or an S&E occupation.

Individuals who lacked U.S. S&E degrees but who earned S&E de-
grees in another country are included in 1999 SESTAT data to the extent
that they were in the United States in 1990, as were individuals who had
at least bachelor’s degrees in some non-S&E field and who were work-
ing in S&E occupations in 1993.

occupations who did not earn at least a bachelor’s degree
and individuals with non-S&E degrees; it may also partially
stem from other technical differences between the surveys.

In 1999, 10.5 million employed individuals had at least
one degree in an S&E field. This broader definition of the
S&E workforce relates to many of the ways science and
technical knowledge is used in the United States.

S&E Workforce Growth

Despite some limitations in measuring the S&E labor
force, occupation classifications allow examination of
growth in at least one measure of scientists and engineers
over extended periods. Using data from the decennial cen-
sus, the number of college graduates working in narrowly
defined S&E occupations (excluding technicians and com-
puter programmers) and employed outside academia in-
creased by 159 percent between 1980 and 2000, to a total of
3.6 million jobs in 2000 (figure 3-1).* This represents a 4.9

*Another difficulty when using occupation to identify scientists and en-
gineers in many data sources other than SESTAT is that many workers in
academia are identified by occupational titles that do not indicate academic
specialty. For that reason, the time trend examined here is only for individu-
als outside academic employment.
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Figure 3-1

College graduates in nonacademic S&E
occupations, by occupation: 1980, 1990, and 2000
Thousands

4,000

T

All S&E occupations
3,000 |
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e —
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Mathematical/
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’ Y
O [ T -\
1980 1990 2000

‘“Life scientists

SOURCES: U.S. Decennial Census Public Use Microdata Samples,
1980 and 1990; and National Bureau of Economic Research’s
Merged Outgoing Rotation Group files from the Bureau of Labor
Statistics’ Current Population Survey. See appendix table 3-2.
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percent average annual growth rate, much more than the 1.1
percent average annual growth rate of the entire labor force.

Although every broad S&E occupational group grew
between 1980 and 2000 (the lowest growth, 81 percent, oc-
curred in physical sciences), the most explosive growth was
in mathematics and computer sciences, which experienced a
623 percent increase (177,000 jobs in 1980 compared with
1.28 million jobs in 2000).

Using data from the monthly CPS from 1993 to 2002 to
look at employment in S&E occupations across all sectors
and education levels creates a very similar view, albeit with
some significant differences. The 3.1 average annual growth
rate in all S&E employment is almost triple the rate for the
general workforce. This is reflected in the growing propor-
tion of total jobs in S&E occupations, which increased from
2.6 percent in 1983 to 3.8 percent in 2002. Also notewor-
thy are the decreases in employment in S&E occupations
between 1991 and 1992 and between 2001 and 2002—
evidence that S&E employment is not exempt from eco-
nomic downturns (figure 3-2).

Projected Demand for S&E Workers

The most recent occupational projections from the BLS,
for the period from 2000-10, predict that employment in
S&E occupations will increase about three times faster than
the overall growth rate for all occupations (table 3-2). (Al-
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Figure 3-2
U.S. workforce in S&E occupations: 1983-2002

Percent of workforce Number employed in S&E (millions)

6 6
5 15
Al Number """ la

3 3
L Percent i
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1F 11

L L L L 0
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SOURCES: U.S. Decennial Census Public Use Microdata Samples,
1980 and 1990; and National Bureau of Economic Research’s
Merged Outgoing Rotation Group files from the Bureau of Labor
Statistics’ Current Population Survey. See appendix table 3-3.
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though BLS made these projections before the most recent
economic downturn, they may still be indicative of long-
term trends.) The economy as a whole is expected to provide
approximately 15 percent more jobs over this decade, with
employment opportunities for S&E jobs expected to increase
by 2.2 million jobs, or about 47 percent (BLS 2001).

Approximately 86 percent of the projected increase
in S&E jobs is in computer-related occupations. Indeed,
without computer and mathematical occupations, the pro-
jected growth in S&E occupational employment would be
just slightly more than overall employment growth (figure
3-3). The number of jobs for computer software engineers
is expected to increase from 697,000 to 1.4 million and em-
ployment for computer systems analysts is expected to grow
from 431,000 to 689,000 jobs.

Within engineering occupations, environmental engi-
neering is projected to have the biggest relative employment
gains, increasing by 14,000 jobs or about 27 percent. Com-
puter hardware engineering is also expected to experience
above-average employment gains, growing by 25 percent.
Employment for all engineering occupations is expected to
increase by less than 10 percent.

Projected job opportunities in life science occupations
will grow by almost 18 percent (33,000 new jobs) from 2000
to 2010. At 27 percent (10,000 new jobs), medical science
occupations will experience the largest predicted growth.
BLS expects employment in physical science occupations
to increase by about 18 percent (from 239,000 to 283,000
jobs), with slightly less than half of these projected job gains
for environmental scientists (21,000 new jobs).

Finally, predictions indicate that social science occupa-
tions will experience above-average growth of 20 percent,
largely due to the employment increases anticipated for mar-
ket and survey researchers (27 percent or 30,000 new jobs).
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Table 3-2
Total S&E jobs: 2000 and projected 2010

(Thousands)

Occupation 2000 2010 Change

P Ie e o1 o - 11 o g =R 145,571 167,754 22,183

All S&E OCCUPALIONS ....veeuieeiieciiieeiie et eeiee e sieaeaeesaeeeneaaneaens 4,706 6,904 2,197

SCIBNEISTS ..ttt e 3,241 5,301 2,059

Life scientists......ccccvveeeciieeeciiieeens 184 218 33

Mathematical/computer scientists . 2,408 4,308 1,900

Computer specialists .................. 2,318 4,213 1,895

Mathematical SCIeNtistS .......euveeieiiiciiiiiee e 89 95 5

Physical SCIENTISTS .....cveieiiiiiieciiiieieeee e 239 283 44

Social scientists.... 410 492 82

ENGINEEIS ...t 1,465 1,603 138

SOURCE: U.S. Department of Labor, Bureau of Labor Statistics, Office of Occupational Statistics and Employment Projections. See appendix table 3-4.

Figure 3-3

Projected increase in employment, by occupation: 2000-10

Percent
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SOURCE: U.S. Department of Labor, Bureau of Labor Statistics, Office of Occupational Statistics and Employment Projections. See appendix table 3-4.

How Are People With an S&E
Education Employed?

Although the majority of S&E degree holders do not work
in S&E occupations, this does not mean they do not use their
S&E training. In 1999, of the 5 million individuals whose
highest degree was in a S&E field and who did not work in
S&E occupations, 67 percent indicated that they worked in
a job at least somewhat related to the field of their highest
S&E degree (table 3-3).° According to 1999 SESTAT data,
almost 80 percent of individuals whose highest degree earned
was in mathematics or computer sciences and who worked in
non-S&E jobs reported working in fields related to their de-

SBecause this question asked only about the field of an individual’s high-
est degree, it is not possible to evaluate the science and engineering content
of jobs held by S&E degree holders with non-S&E advanced degrees, such
as MBAs and M.D:s.
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gree, compared with 63 percent of individuals whose highest
degree earned was in social or physical sciences.

Of all employed individuals whose highest degree was
in S&E, 77 percent reported their jobs as at least somewhat
related to the fields of their highest degree and 46 percent
reported their jobs as closely related to their field (appendix
tables 3-5 and 3-6).° In the 1-4-year period after receiving
their degrees, 73 percent of S&E doctorate holders say that
they have jobs closely related to the degrees they received
compared with 68 percent of master’s degree recipients and
42 percent of bachelor’s degree recipients (figure 3-4). This
relative ordering of relatedness by level of degree holds

°Although self-assessments by survey respondents are highly subjective,
they may capture associations between training and scientific expertise not
evident through occupational classifications. For example, an individual
with an engineering degree, but with an occupational title of salesman, may
still use or develop technology.
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Table 3-3

¢ 3-9

S&E degree holders employed in non-S&E occupations, by highest degree and relation of degree to job: 1999

Degree related to job

Highest degree Degree holders Closely Somewhat Not
Number Percent

All degrees®.........cccceueuene 4,976,900 33.2 34.1 32.7

Bachelor’s .. 4,092,800 29.9 34.7 8515

Master’s .. 724,800 48.7 31.2 20.1

Doctoral ......c.cceverereene 155,200 46.0 35.6 18.5

aIncludes professional degrees.

NOTE: Details may not add to totals because of rounding.

SOURCE: National Science Foundation, Division of Science Resources Statistics, Scientists and Engineers Statistical Data System (SESTAT), 1999.

Figure 3-4

S&E degree holders employed in jobs closely
related to highest degree, by highest degree and
years since degree: 1999
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SOURCE: National Science Foundation, Division of Science
Resources Statistics, Scientists and Engineers Statistical Data
System (SESTAT),1999. See appendix table 3-6.
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across all periods of years since recipients received their
degrees. However, at every degree level, the relatedness of
job to degrees falls with time since degree.” There are many
good reasons for this trend: individuals may change their
career interests over time, gain skills in different areas while
working, take on general management responsibilities, and
forget some of their original college training (or some of
their original college training may become obsolete). Given
these possibilities, the career-cycle decline in the relevance
of an S&E degree is only modest. When a somewhat weaker

"The only exception is for doctorate holders who earned their degrees
more than 25 years ago, where the percentage of individuals holding jobs
closely related to their degrees actually increased. This may reflect differ-
ences in retirement rates.

Science & Engineering Indicators — 2004

criterion is used—are jobs “closely” or “somewhat” related
to an individual’s field of highest degree—even higher pro-
portions of S&E graduates report their jobs being related to
their degrees. Over 70 percent of S&E bachelor’s degree
holders report their jobs at least somewhat related to their
field of degree until 25-29 years after their degrees. Among
S&E doctorate holders at any point in their careers, less than
10 percent report their jobs as not related to their field of
degree (figure 3-5).

Figure 3-6 shows differences in the percentages of indi-
viduals who reported their job as closely related to their field
of degree, by major S&E disciplines for bachelor’s degree
holders. Although mathematics and computer sciences often
are combined into a single group, figure 3-6 shows them

Figure 3-5

S&E highest degree holders employed in jobs
closely or somewhat related to highest degree,
by years since degree: 1999
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SOURCE: National Science Foundation, Division of Science
Resources Statistics, Scientists and Engineers Statistical Data
System (SESTAT),1999. See appendix table 3-5.

Science & Engineering Indicators — 2004



3-10 ¢

Figure 3-6

S&E bachelor’s degree holders employed in jobs
closely related to degree, by field and years since
degree: 1999
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NOTE: Computer science degrees were not awarded in significant
numbers more than 25 years ago.

SOURCE: National Science Foundation, Division of Science
Resources Statistics, Scientists and Engineers Statistical Data
System (SESTAT), 1999. See appendix table 3-6.
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separately because of their differing patterns. From 1-4
years after receiving their degrees, the percentage of S&E
bachelor’s degree holders who reported their jobs as closely
related to their field of degree ranged from 30 percent for in-
dividuals with degrees in social sciences to 74 percent for in-
dividuals with degrees in computer sciences. Between these
extremes, most other S&E fields show similar percentages
for recent graduates: 55 percent for engineering, 54 percent

Table 3-4

Chapter 3. Science and Engineering Labor Force

for physical sciences, 52 percent for mathematics, and 44
percent for life sciences.

Employment in Non-S&E Occupations

About 5 million S&E degree holders worked in non-S&E
occupations in 1999. Slightly more than half held manage-
ment or administrative positions (28 percent), sales and
marketing jobs (15 percent), or K—12 teaching posts (9 per-
cent). About 89 percent of non-S&E K—12 teachers reported
their work as at least somewhat related to their S&E degree
compared with approximately 73 percent of managers and
administrators and 51 percent of individuals holding sales
and marketing jobs (table 3-4).

About 83 percent of the 5 million S&E degree holders not
working in S&E occupations in 1999 reported their highest
degree as a bachelor’s degree; 15 percent listed a master’s
degree; and 3 percent, a doctorate. Among individuals with
a bachelor’s degree, approximately two-thirds reported their
jobs as closely or somewhat related to their field of highest
degree compared with four-fifths of S&E doctoral degree
recipients and master’s degree recipients (table 3-3).

Employment in S&E Occupations

Because S&E knowledge is used so widely across so
many different jobs, a count of individuals in S&E occupa-
tions is one of the narrowest definitions of the S&E labor
force. Of the nearly 8 million individuals in the labor force
in 1999 whose highest degree earned was in an S&E field,
slightly more than one-third (3 million) worked in S&E oc-
cupations. In addition, 2.5 million people who had received
training in S&E disciplines, but whose highest degree was in
a non-S&E field, were employed in S&E occupations. An-
other 282,000 college-educated individuals were employed
in S&E occupations but did not hold a degree in an S&E
field (table 3-5).

Individuals with S&E highest degree employed in non-S&E occupations, by occupation and relation of

degree to job: 1999

Degree related to job

Occupation Degree holders Closely Somewhat Not
Number Percent
All NON-S&E OCCUPALIONS. ...ceueeieiiiiie e et 4,976,900 33.2 34.1 32.7
Managers/administrators.........cooceeieeiieiiiiecee e 1,416,000 30.0 43.0 27.0
SaleS/MArKEING ..eeieviee ettt e e 764,400 13.3 37.5 49.2
K-12 teachers 452,400 65.8 22.7 11.5
Technologists/teChniCians ..........cooceveiiiiiiiiiiiee e 337,600 46.6 34.1 19.3
Health related........cooiiieieiiiiee e 322,200 58.1 27.1 14.7
Social services.. 291,500 61.2 28.7 10.0
ArtS/NUMANITIES ... 122,500 21.7 38.1 40.2
Non-S&E postsecondary teachers ........cccouevveeiiiiiiiiieiciiciieeeeene 50,000 68.1 23.7 8.2
(@ =Y SO SPPR PRSP 1,220,400 20.0 29.2 50.8

NOTE: Details may not add to totals because of rounding.

SOURCE: National Science Foundation, Division of Science Resources Statistics, Scientists and Engineers Statistical Data System (SESTAT), 1999.

Science & Engineering Indicators — 2004



Science & Engineering Indicators — 2004

Table 3-5

*3-11

College-educated individuals with S&E degrees or S&E occupations, by S&E employment status and field of

highest degree: 1999

All S&E Non-S&E

Degree status occupations occupations occupations
All college edUCated.........cooiueeiiiiiiiiiiese e 10,761,800 3,540,800 7,221,000
No S&E degree in S&E occupation..........cccuecveeveeiiieiieeicieeieeeeeene 282,000 282,000 na
S&E AEGIEE ...ttt ettt enaas 10,479,800 3,258,800 7,221,000
S&E highest degree.......ccouiiiiiiiiiiieiiesieee e 7,980,000 3,008,200 4,976,800
Engineering 1,936,400 1,303,300 633,100
Life and related SCIENCES.......cceeeeeeeeeeeieeeeeeieeeeeeeeeeeeeeeeeeeeeeeee, 1,287,700 361,700 926,000
Mathematics/computer SCIENCES ........eeevieeeeiiiieeeiiieeeiiee s 1,045,800 537,200 508,600
Physical and related sciences. ........ 621,700 343,000 278,700
Social and related sciences... 3,088,400 458,000 2,630,400
Non-S&E highest degree.........ccoveeiieiiiieiieiie e 2,499,800 255,600 2,244,200

na not applicable

SOURCE: National Science Foundation, Division of Science Resources Statistics, Scientists and Engineers Statistical Data System (SESTAT), 1999.

Table 3-6

Individuals in S&E occupations, by highest degree: 1999

(Percent distribution)

Science & Engineering Indicators — 2004

Occupation All degrees Bachelor’s Master’s Doctoral Professional

All S&E 0CCUPALIONS ... 100.0 100.0 100.0 100.0 100.0
Engineers........ccccocoeeiiinenne 38.7 45.5 36.5 17.4 7.2
Life and related scientists................... 9.7 6.8 7.0 25.0 42.2
Mathematical/computer scientists ..........ccccceeiiiiiennenn. 33.0 37.1 34.3 13.9 18.8
Physical and related scientists ..........ccocoeeiicieiiiieeneen. 8.4 7.0 7.1 17.5 1.4
Social and related scientists.........ccccceriiiiieiiiciieiieeee. 10.3 3.6 15.1 26.2 30.4

NOTE: Percents may not sum to 100 because of rounding.

SOURCE: National Science Foundation, Division of Science Resources Statistics, Scientists and Engineers Statistical Data System (SESTAT), 1999.

Altogether, approximately 3.5 million individuals with
S&E degrees worked in S&E occupations in 1999 (appendix
table 3-7). Engineers represented 39 percent (1.37 million),
and computer scientists and mathematicians, 33 percent
(1.17 million). Physical scientists accounted for less than
9 percent.

By subfield, electrical engineers made up about one-fourth
(362,300) of all individuals employed as engineers, whereas
biologists accounted for about three-fifths (206,500) of em-
ployment in life sciences. In physical and social science oc-
cupations, chemistry (121,700) and psychology (197,000),
respectively, were the largest occupational subfields.

Approximately 56 percent of individuals employed in
S&E occupations reported a bachelor’s degree as their
highest degree earned, whereas about 29 percent listed a
master’s degree and 14 percent, a doctorate. Almost half of
bachelor’s degree recipients were engineers; slightly more
than one-third were computer scientists and mathematicians.
These occupations were also the most prominent among in-
dividuals with master’s degrees, at approximately 37 and 34
percent, respectively (table 3-6).

Science & Engineering Indicators — 2004

Unemployment

A two-decades long view of unemployment trends in
S&E occupations, regardless of education level, comes from
the CPS data for 1983-2002.® During this 20-year period,
the unemployment rate for all individuals in S&E occupa-
tions ranged from a low of 1.4 percent in 1999 to a high of
3.9 percent in 2002. Overall, the S&E occupational unem-
ployment rate was both lower and less volatile than either
the rate for all U.S. workers (ranging from 3.9 to 9.9 percent)
or for S&E technicians (ranging from 2.0 to 6.1 percent).
During the period, computer programmers had a similar
unemployment rate compared with the rate for all S&E oc-
cupations, but greater volatility (ranging from 1.2 to 6.5 per-
cent). The most recent recession in 2002 appears to have had
a strong impact on S&E employment, with the differential
between S&E and general unemployment falling to only 1.9

8To maximize annual sample size from the Current Population Survey
(CPS) without using multiple records for the same individuals (due to CPS’
longitudinal sample design), only records from merged outgoing rotation
groups were used. This may result in slightly different unemployment esti-
mates than would be derived from an average of monthly unemployment.
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Figure 3-7
Unemployment rate, by occupation: 1983-2002
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SOURCES: U.S. Decennial Census Public Use Microdata Samples,
1980 and 1990; and National Bureau of Economic Research’s
Merged Outgoing Rotation Group files from the Bureau of Labor
Statistics’ Current Population Survey. See appendix table 3-8.
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percentage points, compared with 6.9 percentage points in
1983 (figure 3-7).° This may be due to the unusually strong
reductions in research and development in the information
and related technology sectors (see chapter 4).

The 1999 unemployment rate among the approximately
3.5 million college-educated individuals with S&E occupa-
tions in the labor force reached only 1.6 percent, or 56,000 in-
dividuals, compared with 4.4 percent for the U.S. labor force
as a whole and 1.9 percent for all professional specialty work-
ers (table 3-7)." Unemployment for college graduates work-

Table 3-7
Unemployment rate for individuals in S&E
occupations: 1993 and 1999

(Percent)

Occupation 1993 1999

All S&E occupations..........cccceeeeeieerieenns 2.6 1.6
ENgineers .......cccveiiieeiiiieeeeec e 3.4 1.8
Life and related scientists 1.7 1.3
Mathematical/computer scientists....... 1.9 1.2
Physical and related scientists 2.8 1.9
Social and related scientists............... 1.6 1.4

SOURCE: National Science Foundation, Division of Science
Resources Statistics, Scientists and Engineers Statistical Data
System (SESTAT), 1993 and 1999. See appendix table 3-7.
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A large part of the narrowing of this difference is due to the general
decline in unemployment over this period.

"The unemployment rate is the ratio of individuals who are unemployed
and seeking employment to the total labor force (i.e., those who are em-
ployed plus those who are unemployed and seeking employment). Indi-
viduals not in the labor force (i.e., individuals who are unemployed and not
seeking employment) are excluded from the denominator.

Chapter 3. Science and Engineering Labor Force

ing in S&E occupations dropped steadily from 1993, when it
stood at 2.6 percent, to 1999. In the latter year, physical sci-
entists had the highest unemployment rate (1.9 percent), and
computer scientists and mathematicians, the lowest (1.2 per-
cent). By degree level, 1.6 percent of S&E bachelor’s degree
recipients and master’s degree recipients were unemployed,
compared with 1.2 percent of doctorate holders.

Figure 3-8 compares unemployment rates over career
cycles for bachelor’s degree holders and doctorate holders
in 1993 and in 1999. Looking at field of degree rather than
occupation includes both individuals who might have left
an S&E occupation for negative economic reasons and indi-
viduals who moved into other careers due to more positive
factors. The generally stronger 1999 labor market had its
greatest effect on bachelor’s degree holders: for individu-
als at every point in their careers, the unemployment rate
dropped by about 2 percentage points between 1993 and
1999. Although labor market conditions had a lesser ef-
fect on doctorate holders’ unemployment rates, significant
reductions in unemployment rates between 1993 and 1999
did occur for those individuals at both the beginning and the
end of their careers.

Similarly, labor market conditions from 1993 to 1999 had
a greater effect on the portion of bachelor’s degree holders
who said they were working involuntarily out of the field
(IOF) of their highest degree than on doctorate holders (fig-
ure 3-9). However, the greatest differences in IOF rates for
bachelor’s degree holders occurred not at the beginning and
end of their careers, but in midcareer. For doctorate holders,
IOF rates changed little either between 1993 and 1999 or
throughout most of their careers. The decline in IOF rates
for the oldest doctorate holders may partially reflect lower

Figure 3-8
Unemployment rate for S&E highest degree
holders, by years since degree: 1993 and 1999
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SOURCE: National Science Foundation, Division of Science
Resources Statistics, Scientists and Engineers Statistical Data
System (SESTAT), 1993 and 1999.
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Figure 3-9
Involuntarily-out-of-field rate of S&E highest degree
holders, by years since degree: 1993 and 1999
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SOURCE: National Science Foundation, Division of Science
Resources Statistics, Scientists and Engineers Statistical Data
System (SESTAT), 1993 and 1999.
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retirement rates for individuals working in their fields. Tak-
en together with the unemployment patterns shown in figure
3-8, this finding implies that more highly educated S&E
workers are less vulnerable to changes in economic condi-
tions than individuals who hold only bachelor’s degrees.

Employment Sectors

The private, for-profit sector is by far the largest provider
of S&E employment. In 1999, approximately 73 percent of
individuals working as scientists and engineers who had
bachelor’s degrees and 62 percent of persons who had mas-
ter’s degrees worked for private, for-profit companies. How-
ever, the majority of individuals with doctorates (51 percent)
worked in the academic sector. Sectors that employ fewer
S&E workers include educational institutions other than 4-
year colleges and universities, nonprofit organizations, and
state or local government agencies (appendix table 3-9).

The percentage of scientists and engineers employed in
private, for-profit industry varies greatly for different S&E
occupations. Although slightly more than three-fourths of
both mathematical/computer scientists and engineers (76
and 78 percent, respectively) worked in this sector in 1999,
only about one-fourth (27 percent) of life scientists and one-
fifth (19 percent) of social scientists did so. Educational in-
stitutions employed the largest percentages of life scientists
(48 percent) and social scientists (45 percent) (appendix
table 3-9). (See sidebar, “Educational Distribution of S&E
Workers.”)

A similar pattern appears when looking at S&E degree
holders, regardless of whether they work in S&E occupa-
tions (figures 3-10 and 3-11). For-profit business employs

¢ 3-13

Figure 3-10
Employment sector of S&E degree holders: 1999
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SOURCE: National Science Foundation, Division of Science
Resources Statistics, Scientists and Engineers Statistical Data
System (SESTAT), 1999. See appendix table 3-11.
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Figure 3-11
Employment sector of S&E doctorate holders: 1999
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Resources Statistics, Scientists and Engineers Statistical Data
System (SESTAT), 1999. See appendix table 3-11.
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58 percent of all individuals whose highest degree is in S&E,
including 34 percent of S&E doctorate holders. Four-year
colleges and universities are a more important employer for
S&E doctorate holders (42 percent). However, it should be
noted that this figure includes a variety of employment types
other than tenure track; only 27.6 percent of S&E doctorate
holders in the labor force are employed in tenured or tenure-
track positions (See sidebar, “Who Performs Research and
Development?”)
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Educational Distribution of S&E Workers

Discussions of the science and engineering workforce
often focus on individuals who hold doctorates. How-
ever, Current Population Survey data on the educational
achievement of individuals working in S&E occupations
outside academia in 2000 indicate that only 10.9 percent
had doctorates (figure 3-12). In 2000, more than two-
thirds of individuals working in nonacademic S&E oc-

Figure 3-12
Educational distribution of individuals in
nonacademic S&E occupations: 2000
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SOURCE: U.S. Bureau of the Census, Current Population Survey, 2000.
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cupations had bachelor’s degrees (47 percent) or master’s
degrees (21 percent).

Almost one-fourth of individuals working in S&E
occupations had not earned a bachelor’s degree. Al-
though technical issues of occupational classification
may account for the size of the nonbaccalaureate S&E
workforce, it is also true that many individuals who have
not earned a bachelor’s degree do enter the labor force
with marketable technical skills from technical or voca-
tional school training (with or without earned associate’s

Salaries

In 1999, bachelor’s degree holders employed in S&E oc-
cupations had a median annual salary of $59,000; master’s
degree holders, $64,000; and doctorate holders, $68,000
(table 3-8 and appendix table 3-12).

From 1993 to 1999, median salaries for individuals em-
ployed in S&E occupations rose about 25 percent in current
dollars. Computer scientists and mathematicians experi-
enced the largest salary growth (37 percent), followed by
engineers (30 percent). By degree level, median salaries for
bachelor’s degree recipients rose by 31 percent, followed by
master’s degree recipients at 28 percent.

degrees), college courses, and on-the-job training. In
information technology, and to some extent in other oc-
cupations, employers frequently use certification exams,
without reference to formal degrees, to judge skills.

From 1983 to 2002, the proportion of individuals in
the S&E workforce without college degrees remained
relatively constant. Among individuals working in S&E
technician occupations the proportion with college de-
grees also remained nearly constant, at approximately
21 percent. In contrast, the proportion of individuals with
college degrees among all workers in non-S&E occupa-
tions rose from 19 to 26 percent. The occupation of com-
puter programmer, a non-S&E occupation of particular
interest in discussions of the S&E labor force, increased
its percentage of individuals with college degrees from
50 to 66 percent (figure 3-13).

Figure 3-13

Individuals with at least bachelor’s degree, by
selected occupation: 1983-2002
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1980 and 1990; National Bureau of Economic Research’s Merged
Outgoing Rotation Group files from the Bureau of Labor Statistics’
Current Population Survey. See appendix table 3-10.

Science & Engineering Indicators — 2004

Education produces far more dramatic effects on the
“tails” of the distribution (the proportion with either very
high or very low earnings) than on median earnings. In
1999, 5 percent of S&E bachelor’s degree holders had
salaries greater than $100,000, compared with 16 percent
of doctorate holders. Similarly, 21 percent of bachelor’s
degree holders earned less than $30,000, compared with
5 percent of doctorate holders. The latter figure is inflated
due to the inclusion of postdocs. (The Survey of Doctor-
ate Recipients defines postdoc as a temporary position
awarded in academia, industry, or government for the
primary purpose of receiving additional research training.)
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Who Performs Research and Development?

Although individuals with science and engineering de-
grees use their acquired knowledge in various ways (e.g.,
teaching, writing, evaluating, and testing), they show a
special interest in research and development. Figure 3-14
shows the distribution of individuals with S&E degrees by
level of degree who report R&D as a major work activity
(defined as the activity involving the greatest, or second
greatest, number of work hours from a list of 22 possible
work activities). Individuals with doctorates constitute
only 6 percent of all individuals with S&E degrees but
represent 14.4 percent of individuals who report R&D
as a major work activity. However, the majority of S&E
degree holders who report R&D as a major work activity
have only bachelor’s degrees (55.3 percent). An additional
27.4 percent have master’s degrees and 2.8 percent have
professional degrees, mostly in medicine. Figure 3-15
shows the distribution of individuals with S&E degrees,
by field of highest degree, who reported R&D as a major
work activity. Individuals with engineering degrees con-
stitute almost one-third (31.7 percent) of the total. Note
that 17.9 percent did not earn their highest degrees in S&E
fields; in most cases, a person in this group has an S&E
bachelor’s degree and a higher degree in a professional
field such as business, medicine, or law.

Figure 3-16 shows the percentages of S&E doctor-
ate holders reporting R&D as a major work activity by
field of degree and by years since receipt of doctorate.
Individuals working in physical sciences and engineer-
ing report the highest R&D rates over their career cycles,
with the lowest R&D rates in social sciences. Although
the percentage of doctorate holders engaged in R&D ac-
tivities declines as time since receipt of degree increases,
it remains greater than 50 percent in all fields except so-

Figure 3-14
Distribution of S&E-degreed workers with R&D as
major work activity, by degree level: 1999
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SOURCE: National Science Foundation, Division of Science
Resources Statistics, Scientists and Engineers Statistical Data
System (SESTAT), 1999.
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Figure 3-15
Distribution of S&E-degreed workers with R&D as
major work activity, by field of highest degree: 1999
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Resources Statistics, Scientists and Engineers Statistical Data
System (SESTAT),1999.
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cial sciences up to 25 years since receipt of degree. This
decline may reflect a normal career process of movement
into management or other career interests. It may also
reflect, even within nonmanagement positions, increased
opportunity and the ability of more experienced scientists
to perform functions involving the interpretation and use,
as opposed to the creation of, scientific knowledge.

Figure 3-16
S&E doctorate holders engaged in R&D as major
work activity, by field and years since degree: 1999
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SOURCE: National Science Foundation, Division of Science
Resources Statistics, Scientists and Engineers Statistical Data
System (SESTAT), 1999.
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Table 3-8

Median annual salary of U.S. individuals in S&E
occupations, by highest degree: Selected years,
1993-99

(Dollars)

Highest degree 1993 1995 1997 1999

All S&E.........cccuenne. 48,000 50,000 55,000 60,000
Bachelor’s ... 45,000 48,000 52,000 59,000
Master’s 50,000 53,500 59,000 64,000
Doctoral 55,000 58,000 62,000 68,000

SOURCE: National Science Foundation, Division of Science
Resources Statistics, Scientists and Engineers Statistical Data
System (SESTAT), 1993-99. See appendix table 3-12.
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Figure 3-17

Salary distribution of S&E degree holders
employed full time, by degree level: 1999
Density (proportion of total)
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SOURCE: National Science Foundation, Division of Science
Resources Statistics, Scientists and Engineers Statistical Data
System (SESTAT), 1999.
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Figure 3-17 illustrates the distribution of salaries earned by
individuals with S&E degrees.

Women and Minorities in S&E

Demographic factors for women and minorities (such as
age and years in the workforce, field of S&E employment,
and highest degree level achieved) influence employment
patterns. Demographically, men differ from women, and mi-
norities differ from nonminorities; thus, their employment
patterns also are likely to differ. For example, because larger
numbers of women and minorities entered S&E fields only
recently, women and minority men generally are younger

Chapter 3. Science and Engineering Labor Force

than non-Hispanic white males and have fewer years of
experience (appendix table 3-13). Age and stage in career
in turn influence such employment-related factors as salary,
position, tenure, and work activity. In addition, employment
patterns vary by field (see sidebar, “Growth of Representa-
tion of Women, Minorities, and the Foreign Born in S&E
Occupations”) and these differences influence S&E employ-
ment, unemployment, salaries, and work activities. Highest
degree earned, yet another important influence, particularly
affects primary work activity and salary.

Representation of Women in S&E

Women constituted almost one-fourth (24.7 percent) of
the college-educated workforce in S&E occupations but close
to half (46 percent) of the total U.S. workforce in 1999. Al-
though changes in the NSF/SRS surveys do not permit analy-
sis of long-term trends in employment, short-term trends
indicate an increase in female doctorate holders employed
in S&E. In 1993, women constituted 20 percent of doctorate
holders in S&E occupations in the United States; in 1995, 22
percent; in 1997, 23 percent; and in 1999, 24 percent.

Age Distribution and Experience. Differences in age
and related time spent in the workforce account for many of
the differences in employment characteristics between men
and women. On average, women in the S&E workforce are
younger than men (figure 3-18): 50 percent of women and
36 percent of men employed as scientists and engineers in
1999 received their degrees within the past 10 years. The
difference is even more profound at the doctorate level,

Figure 3-18

Age distribution of individuals in S&E occupations,
by sex: 1999
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Growth of Representation of
Women, Minorities, and the
Foreign Born in S&E Occupations

A longer view of changes in the sex and ethnic com-
position of the science and engineering workforce can be
achieved by examining data on college-educated indi-
viduals in nonacademic S&E occupations from the 1980
Census, the 1990 Census, and the March 2000 Current
Population Survey (figure 3-19). In 2000, the percentage
of historically underrepresented groups in S&E occupa-
tions remained lower than the percentage of those groups
in the total college-educated workforce:

4 Women made up 24.7 percent of the S&E work-
force and 48.6 percent of the college-degreed
workforce.

¢ Blacks made up 6.9 percent of the S&E workforce
and 7.4 percent of the college-degreed workforce.

4 Hispanics made up 3.2 percent of the S&E work-
force and 4.3 percent of the college-degreed work-
force.

However, since 1980, share of S&E occupations
has more than doubled for blacks (2.6 to 6.9 percent)
and women (11.6 to 24.7 percent). Hispanic represen-
tation also increased between 1980 and 2000, albeit
at a lower rate (2.0 to 3.2 percent). The percentage of
foreign-born college graduates in S&E jobs increased
from 11.2 percent in 1980 to 19.3 percent in 2000.

Figure 3-19

College graduates in nonacademic S&E
occupations, by sex and race/ethnicity: 1980, 1990,
and 2000

Percent

30
| 1980 []1990 [l2000

25

Female Black Hispanic

Foreign born

SOURCES: U.S. Decennial Census Public Use Microdata Samples,
1980 and 1990; and National Bureau of Economic Research’s
Merged Outgoing Rotation Group files from the Bureau of Labor
Statistics’ Current Population Survey.
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where there is a much greater concentration of female doc-
torate holders in their late thirties. One clear consequence of
this age distribution is that a much larger proportion of male
scientists and engineers at all degree levels, but particularly
at the doctorate level, will reach traditional retirement age
during the next decade. This alone will have a significant
effect upon gender ratios, and also perhaps on the numbers
of female scientists in positions of authority as the large
proportion of female doctorate holders in their late thirties
moves into their forties.

S&E Occupation. Representation of men and women
also differs according to field of occupation. For example,
in 1999, women constituted 54 percent of social scientists,
compared with 23 percent of physical scientists and 10 per-
cent of engineers (figure 3-20). Within engineering, female
representation is greater in some fields than in others. For
example, women constituted 15 percent of chemical and
industrial engineers, but only 6 percent of aerospace, electri-
cal, and mechanical engineers. Since 1993, the percentage of
women in most S&E occupations has gradually increased.
However, in mathematics and computer sciences, the per-
centage of women declined about 4 percentage points be-
tween 1993 and 1999 (figure 3-20 and appendix table 3-13).

Educational Background. In many occupational fields,
male scientists generally have higher education levels than
female scientists. In the science workforce as a whole, 16
percent of women and 20 percent of men have achieved doc-
torate degrees. In biology, those figures stand at 26 percent
of women and 40 percent of men; in chemistry, 14 percent of
women and 27 percent of men; and in psychology, 22 percent
of women and 42 percent of men. Engineering figures, how-
ever, differ much less, as about 5 percent of women and 6 per-
cent of men have doctorates (NSF/SRS 1999c¢). Differences

Figure 3-20
Female employment in S&E occupations, by broad
occupation: 1993 and 1999
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W 199

All S&E occupations

Mathematical/
computer scientists

Life/related
scientists

Physical/
related scientists

Social/
related scientists
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SOURCE: National Science Foundation, Division of Science
Resources Statistics, Scientists and Engineers Statistical Data
System (SESTAT), 1993 and 1999. See appendix table 3-13.
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in highest degree achieved influence differences in type of
work performed, employment in S&E jobs, and salaries.

Labor Force Participation, Employment, and Unem-
ployment. Male scientists and engineers are more likely to
be in the labor force, employed full time, and/or employed
in their field of highest degree. Women are more likely to be
out of the labor force, employed part time, and/or employed
involuntarily outside their fields (IOF). Many of these dif-
ferences are due to differences in age distributions of men
and women.

Unemployment rates for men and women in S&E oc-
cupations were similar in 1999: 1.5 percent of men and 1.8
percent of women were unemployed. By comparison, the
unemployment rate in 1993 was 2.8 percent for men and 2.2
percent for women (table 3-9 and appendix table 3-14)

Salaries. In 1999, female scientists and engineers earned
a median annual salary of $50,000, about 22 percent less
than the median annual salary earned by male scientists and
engineers ($64,000). Between 1993 and 1999, median an-
nual salaries for female scientists and engineers increased by
25 percent, compared with an increase of 28 percent for their
male counterparts (table 3-10). Several factors may contrib-
ute to these salary differentials. Women more often work
in educational institutions, in social science occupations,
and in nonmanagerial positions; they also tend to have less
experience. In 1999, among scientists and engineers in the
workforce who have held their degrees for 5 years or less,
women earned an average median annual salary that was 83
percent of that earned by men.

Salary differentials varied by broad field. In computer
sciences and mathematics occupations in 1999, women
earned approximately 12 percent less than men; in life sci-
ence occupations, the difference stood at 23 percent. Women
also earned their highest and lowest median salaries in those
two occupation groups, $58,000 in computer sciences and
mathematics and $39,000 in life sciences (figure 3-21 and
appendix table 3-15).

Table 3-9

Unemployment rate for individuals in S&E
occupations, by sex and race/ethnicity:
1993 and 1999

(Percent)

Sex or race/ethnicity 1993 1999

All with S&E occupations ................ 2.6 1.6
Mal€ ..oeeeeeeeceiieeee e 2.7 1.5
Female .......coooiiiiiiieeeee 2.1 1.8
WHItE .o 2.4 1.5
Asian/Pacific Islander .................. 4.0 1.5
Black......cccovieriiiiieeieceee 2.8 2.6
HiSpaniC ........ccccvvieeiieiiccicee 3.5 1.8

SOURCE: National Science Foundation, Division of Science
Resources Statistics, Scientists and Engineers Statistical Data
System (SESTAT), 1993 and 1999. See appendix table 3-14.
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Table 3-10

Median annual salary of individuals employed in
S&E occupations, by sex and race/ethnicity:
Selected years, 1993-99

(Dollars)

Sex or race/ethnicity 1993 1995 1997 1999

All with S&E occupations... 48,000 50,000 55,000 60,000
................................ 50,000 52,000 58,000 64,000
... 40,000 42,000 47,000 50,000

.............................. 48,000 50,500 55,000 61,000
..... 48,000 50,000 55,000 62,000
... 40,000 45,000 48,000 53,000
.......................... 43,000 47,000 50,000 55,000

SOURCE: National Science Foundation, Division of Science

Resources Statistics, Scientists and Engineers Statistical Data
System (SESTAT), 1993-99. See appendix table 3-15.
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Representation of Racial and Ethnic Minorities
in S&E

With the exception of Asian/Pacific Islanders, minorities
represent only a small proportion of scientists and engineers
in the United States.!' (Although Asian/Pacific Islanders
constitute only 4 percent of the U.S. population, they ac-
counted for 11 percent of scientists and engineers in 1999.)
Collectively, blacks, Hispanics, and other ethnic groups
(the latter includes American Indian/Alaskan Natives)
constituted 24 percent of the total U.S. population and 7
percent of the total S&E workforce in 1999.!> Blacks and
Hispanics each accounted for about 3 percent of scientists
and engineers, and other ethnic groups represented less than
0.5 percent (appendix table 3-16). Between 1993 and 1999,
the portion of Asian/Pacific Islanders in the S&E workforce
increased by about 2 percentage points, whereas the portion
of blacks, Hispanics, and other ethnic groups did not change
significantly.

Age Distribution. As in the case of women, underrepre-
sented racial and ethnic minorities are much younger than
non-Hispanic whites in the same S&E occupations (figure
3-22), and this is even truer for doctorate holders in S&E
occupations. In the near future, a much greater proportion
of non-Hispanic white doctorate holders in S&E occupa-
tions will be reaching traditional retirement ages compared

"The term underrepresented minorities includes three groups that have
a smaller representation in science and engineering than in the overall
population: blacks, Hispanics, and American Indian/Alaskan Natives. (In
accordance with Office of Management and Budget guidelines, the racial
and ethnic groups described in this section are identified as white and non-
Hispanic, Asian/Pacific Islander, black and non-Hispanic, Hispanic, and
American Indian/Alaskan Native.)

2The S&E fields in which blacks, Hispanics, and American Indian/
Alaskan Natives earn their degrees influence their participation in the S&E
labor force. Disproportionately more blacks, Hispanics, and American
Indian/Alaskan Natives earn degrees in social sciences and work in social
service positions (such as social worker and clinical psychologist), which
the NSF/SRS defines as non-S&E occupations. See NSF/SRS 1999a and
appendix table 3-1 for the NSF/SRS classification of S&E fields.
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Figure 3-21
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Median annual salary of employed scientists and engineers, by broad occupation and sex: 1999
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SOURCE: National Science Foundation, Division of Science Resources Statistics, Scientists and Engineers Statistical Data System (SESTAT), 1999.

See appendix table 3-15.

Figure 3-22

Age distribution of individuals in S&E occupations,
by race/ethnicity: 1999
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with underrepresented racial and ethnic doctorate holders.
Indeed, unlike the distribution of ages of male and female
doctorate holders shown in figure 3-18, figure 3-22 shows
that the slope of the right-hand side of the age distribution
is far steeper for non-Hispanic whites. This implies a more
rapid increase in the numbers retiring or otherwise leaving

Science & Engineering Indicators — 2004

S&E employment. It should also be noted that Asian/Pacific
Islander doctorate holders in S&E occupations (measured by
race and not by place of birth) are on average the youngest
racial/ethnic group.

S&E Occupation. Asian/Pacific Islander, black, and
American Indian/Alaskan Native scientists and engineers
tend to work in different fields than their white and Hispanic
counterparts. Fewer Asian/Pacific Islanders work in social
sciences than in other fields. In 1999, they constituted 4
percent of social scientists, but more than 11 percent of en-
gineers and more than 13 percent of individuals working in
mathematics and computer sciences. More black scientists
and engineers work in social sciences and in computer sci-
ences and mathematics than in other fields. In 1999, blacks
constituted approximately 5 percent of social scientists, 4
percent of computer scientists and mathematicians, 3 per-
cent of physical scientists and engineers, and 2 percent of
life scientists. Other ethnic groups (which includes Ameri-
can Indian/Alaskan Natives) work predominantly in social
and life sciences, accounting for 0.4 percent of social and
life scientists and 0.3 percent or less of scientists in other
fields in 1999. Hispanics appear to have a more even rep-
resentation across all fields, constituting approximately 2.5
to 4.5 percent of scientists and engineers in each field (ap-
pendix table 3-13).

Educational Background. The educational achieve-
ment of scientists and engineers also differs among racial
and ethnic groups. A bachelor’s degree is more likely to be
the highest degree achieved for black and Hispanic scien-
tists and engineers than for white or Asian/Pacific Islander
scientists and engineers—in 1999, a bachelor’s degree was
the highest degree achieved for 61 percent of black scientists
and engineers in the U.S. workforce compared with 56 per-
cent of all scientists and engineers (appendix table 3-13).
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Labor Force Participation, Employment, and Unem-
ployment. Labor force participation rates vary by race and
ethnicity. Minority scientists and engineers are more likely
than others to be in the labor force (either employed or seek-
ing employment). In 1999, participation rates in the labor
force ranged between 87 and 93 percent for Asian/Pacific
Islander, black, Hispanic, and American Indian/Alaskan
Native scientists and engineers, compared with 86 percent
for white scientists and engineers (appendix table 3-14).
Age and related retirement rates may contribute to these
differences. On average, white scientists and engineers are
older than scientists and engineers in other racial and ethnic
groups: 28 percent of white scientists and engineers were
age 50 or older in 1999, compared with 15-20 percent of
Asian/Pacific Islanders, blacks, and Hispanics (appendix
table 3-13). For individuals in similar age groups, the labor
force participation rates of white and minority scientists and
engineers are similar.

Although more minority individuals remain in the labor
force, they also are more likely to be unemployed. In 1999,
the unemployment rate of white scientists and engineers was
somewhat lower than the rate for other racial and ethnic
groups. The unemployment rate for both whites and Asian/
Pacific Islanders stood at 1.5 percent, compared with 1.8
percent for Hispanics and 2.6 percent for blacks. In 1993,
the unemployment rate for whites reached 2.4 percent, com-
pared with 4.0 percent for Asian/Pacific Islanders, 3.5 per-
cent for Hispanics, and 2.7 percent for blacks (table 3-9).

The differences in 1999 unemployment rates are evident
within S&E fields as well as for S&E as a whole. For ex-
ample, the unemployment rate for white engineers was 1.8

Figure 3-23
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percent; for black and Asian/Pacific Islander engineers, it
was 2.3 and 1.8 percent, respectively (appendix table 3-14).

Salaries. Salaries for individuals in S&E occupations
vary among the different racial and ethnic groups. In
1999, white and Asian/Pacific Islanders in S&E occupa-
tions earned similar median annual salaries of $61,000 and
$62,000, respectively, compared with $55,000 for Hispan-
ics, $53,000 for blacks, and $50,000 for other ethnic groups,
including American Indian/Alaskan Natives (figure 3-23
and table 3-10). These salary patterns are similar to rates
recorded in 1993. However, age, field of degree, and sector
of employment all influence differences.

Across occupational fields and age categories, the me-
dian annual salaries of individuals in S&E occupations by
race and ethnicity do not follow a consistent pattern. For
example, in 1999, the median annual salary of 20-29-year-
old engineers with bachelor’s degrees ranged from $35,000
for American Indian/Alaskan Natives to $46,000 for His-
panics. Among individuals between the ages of 40 and 49,
the median salary ranged from $60,000 for Asian/Pacific
Islanders and American Indian/Alaskan Natives to $70,000
for whites.

In 1999, the median annual salary of engineers with bach-
elor’s degrees who had received their degrees within the past
5 years reached $45,000 for all ethnicities except individuals
in the “other” category (including American Indian/Alaskan
Natives) (appendix table 3-15). Among engineers who had
received their degrees 20-24 years previously, the median
annual salary reached approximately $70,000 for all ethnici-
ties. (See sidebar, “Salary Differentials™)

Median annual salary of scientists and engineers, by broad occupation and race/ethnicity: 1999
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SOURCE: National Science Foundation, Division of Science Resources Statistics, Scientists and Engineers Statistical Data System (SESTAT), 1999. See

appendix table 3-15.
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Salary Differentials

Differences in salaries of women and ethnic minorities
are often used as indicators of progress that individuals
in such groups are making in science and engineering.
Indeed, as shown in table 3-11, these salary differences
are substantial when comparing all individuals with S&E
degrees by level of degree: in 1999, women with S&E
bachelor’s degrees had full-time mean salaries that were
35.1 percent less than those of men with S&E bachelor’s
degrees.” Blacks, Hispanics, and individuals in other
underrepresented ethnic groups with S&E bachelor’s
degrees had full-time salaries that were 21.9 percent
less than those of non-Hispanic whites and Asian/Pacific
Islanders with S&E bachelor’s degrees.” These raw dif-
ferences in salary are lower but still large at the doctorate

However, differences in average age, work experi-
ence, fields of degree, and other characteristics make
direct comparison of salary and earnings statistics diffi-
cult. Generally, engineers earn a higher salary than social
scientists, and newer employees earn less than those with
more experience. One common statistical method that
can be used to look simultaneously at salary and other
differences is regression analysis.* Table 3-11 shows
estimates of salary differences for different groups after
controlling for several individual characteristics.

Although this type of analysis can provide insight,
it cannot give definitive answers to questions about the
openness of S&E to women and minorities for many rea-
sons. The most basic reason is that no labor force survey

Table 3-11
Estimated salary differentials of individuals with S&E degrees, by individual characteristics and degree level: 1999
(Percent)
Characteristic Bachelor’s Master’s Doctoral
Female VErsuS Male.........c.oiiiiiiiiii e s s -35.1 -28.9 —25.8
Controlling for age and years SINCE AEGIee.........uuruiiiuiiriieiie ittt —27.2 —25.5 -16.7
Plus field of degree -14.0 -9.6 -10.3
Plus occupation and employer characteristics ...........cceeiiiiieiiiiieiiieeeee e -11.0 -8.0 -8.4
Plus family and personal characteristiCs ..........coceiiieeiiiieeiiieeccee e -10.2 -7.4 7.4
Plus gender-specific marriage and child effects............. -4.6 NS -3.1
Black, Hispanic, and other versus white and Asian/Pacific Islander .. -21.9 -19.3 -12.7
Controlling for age and years since degree..........cocvevueerieeeiieennns -13.0 -14.6 -4.7
PlUs field Of AEGIEE .....ooiuiiiiiieiie et -8.6 -6.7 2.2
Plus occupation and employer characteristics ..........occeeiiiiieiiiiieiiieeeeee e —7.3 4.2 NS
Plus family and personal characteristics ..... -5.7 -3.3 NS
Foreign born with U.S. degree versus native born.... 3.7 9.5 NS
Controlling for age and years since degree......... 6.7 12.4 7.8
LR (U130 (1= (o ) e (=Y o =Y PSSP NS NS NS
Plus occupation and employer charaCteristics ...........ccoeeiiiiiiiieiiiiiiieeeeceeee NS 2.8 2.8
Plus family and personal characteristics ...........cccviiiiiiiiiiiiiiccce e NS 3.1 2.7

NS not significantly different from zero at p = .05

NOTE: Linear regressions on In(full-time annual salary).

SOURCE: National Science Foundation, Division of Science Resources Statistics, Scientists and Engineers Statistical Data System (SESTAT), 1999.

level (—25.8 percent for women and —12.7 percent for un-
derrepresented ethnic groups). In contrast, foreign-born
individuals with U.S. S&E degrees have slightly higher
salaries than U.S. natives at the bachelor’s and master’s
levels, but their salaries at the doctorate level show no
statistically significant differences from those of natives.

“For consistency with the other salary differences shown in table 3-11,
these salary differences were generated from regressions of In (full-time
annual salary) on just a dummy variable for membership in the group
being examined. This corresponds to differences in the geometric mean
of salary, not to differences in median salary as reported elsewhere in
this chapter.

Underrepresented ethnic group” as used here includes individuals
who reported their race as black, Native American, or other, or who
reported Hispanic ethnicity.
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ever captures all information on individual skill sets, per-
sonal background and attributes, or other characteristics
that may affect compensation. In addition, even charac-
teristics that are measurable are not distributed randomly
among individuals. An individual’s choice of degree
field and occupation, for example, will reflect in part
the real and perceived opportunities for that individual.
The associations of salary differences with individual
characteristics, not field choice and occupation choice,
are examined here.

Specifically presented here are coefficients from linear regressions
using the 1999 Scientists and Engineers Statistical Data System (SE-
STAT) data file of individual characteristics upon the natural log of
reported full-time annual salary as of April 1999.
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Effects of Age and Years Since Degree on Salary
Differentials

Salary differences between men and women reflect
to some extent the lower average ages of women with
degrees in most S&E fields. Controlling for differences
in age and years since degree reduces salary differentials
for women compared with men by about one-fourth at the
bachelor’s degree level (to —27.2 percent) and by about
one-third at the Ph.D. level (to —16.7 percent).?

When controlling for differences in age and years
since degree, even larger drops in salary differentials
are found for underrepresented ethnic minorities. Such
controls reduce salary differentials of underrepresented
minorities compared with non-Hispanic whites and
Asian/Pacific Islanders by more than two-fifths at the
bachelor’s degree level (to —13.0 percent) and by nearly
two-thirds at the doctorate level (to —4.7 percent).

Because foreign-born individuals in the labor force
who have S&E degrees are somewhat younger on av-
erage than natives, controlling for age and years since
degree moves their salary differentials in a positive direc-
tion—in this case, making an initial earnings advantage
over natives even larger—to 6.7 percent for foreign-born
individuals with S&E bachelor’s degrees and to 7.8 per-
cent for those with S&E doctorates.

Effects of Field of Degree on Salary Differentials

Controlling for field of degree and for age and years
since degree reduces the estimated salary differentials for
women with S&E degrees to —14.0 percent at the bach-
elor’s level and to —10.3 percent at the doctorate level.!
These reductions generally reflect the greater concentra-
tion of women in the lower-paying social and life sci-
ences as opposed to engineering and computer sciences.
As noted above, this identifies only one factor associated
with salary differences and does not speak to why there
are differences between males and females in field of de-
gree or whether salaries are affected by the percentage of
women studying in each field.

Field of degree is also associated with significant es-
timated salary differentials for underrepresented ethnic
groups. Controlling for field of degree further reduces
salary differentials to —8.6 percent for those individuals
with S&E bachelor’s degrees and to —2.2 percent for
those individuals with S&E doctorates. Thus, age, years
since degree, and field of degree are associated with
almost all doctorate-level salary differentials for under-
represented ethnic groups.

Compared with natives at any level of degree, foreign-
born individuals with S&E degrees show no statistically

SIn the regression equation, this is the form: age, age’, age’, age*;
years since highest degree (YSD), YSD?, YSD?, YSD*.

Mncluded were 20 dummy variables for NSF/SRS SESTAT field-of-
degree categories (out of 21 S&E fields; the excluded category in the
regressions was “other social science”).
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significant salary differences when controlling for age,
years since degree, and field of degree.

Effects of Occupation and Employer on Salary
Differentials

Obviously, occupation and employer characteristics
affect compensation.” Academic and nonprofit employers
typically pay less for the same skills than employers pay
in the private sector, and government compensation falls
somewhere between the two groups. Other factors affect-
ing salary are relation of work performed to degree earned,
whether the person is working in S&E, whether the person
is working in R&D, employer size, and U.S. region. How-
ever, occupation and employer characteristics may not be
determined solely by individual choice, for they may also
reflect in part an individual’s career success.

When comparing women with men and underrep-
resented ethnic groups with non-Hispanic whites and
Asian/Pacific Islanders, controlling for occupation and
employer reduces salary differentials only slightly be-
yond what is found when controlling for age, years since
degree, and field of degree. For foreign-born individuals
compared with natives, controls for occupation and em-
ployer characteristics also produce only small changes in
estimated salary differentials, but in this case, the controls
result in small negative salary differentials at the master’s
(—2.8 percent) and doctorate (2.8 percent) levels.

Effects of Family and Personal Characteristics on
Salary Differentials

Marital status, children, parental education, and other
personal characteristics are often associated with differ-
ences in compensation. Although these differences may
indeed involve discrimination, they may also reflect
many subtle individual differences that might affect work
productivity.” As with occupation and employer char-
acteristics, controlling for these characteristics changes
salary differentials only slightly at any degree level.
However, most of the remaining salary differentials for
women disappear when the regression equations allow
for the separate effects of marriage and children for each
sex. Marriage is associated with higher salaries for both
men and women, but has a larger positive association for
men. Children have a positive association with salary for
men but a negative association with salary for women.

*Variables added here include 34 SESTAT occupational groups
(excluding “other non-S&E”), whether individuals said their jobs were
closely related to their degrees, whether individuals worked in research
and development, whether their employers had less than 100 employ-
ees, and their employers’ U.S. Census region.

“*Variables added here include dummy variables for marriage, num-
ber of children in the household younger than 18, whether the father
had a bachelor’s degree, whether either parent had a graduate degree,
and citizenship. Also, sex, nativity, and ethnic minority variables are
included in all regression equations.
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Labor Market Conditions
for Recent S&E Graduates

The labor market activities of recent S&E graduates often
serve as the most sensitive indicators of changes in the S&E
labor market. This section looks at a number of standard
labor market indicators for bachelor’s and master’s degree
recipients, and also examines a number of other indicators
that may apply only to recent S&E doctorate-recipients.

In general, recent graduates in S&E fields found good
labor market conditions during the periods for which NSF/
SRS survey data exist (April 1999 for bachelor’s degree
recipients and master’s degree recipients, and April 2001
for doctorate-recipients). Between 1999 and 2001, the
proportion of recent S&E doctorate-recipients obtaining
tenure-track positions increased slightly and the number of
individuals entering postdocs decreased slightly. Despite
these changes, only about one-fifth of S&E doctorate-
recipients hold tenure-track positions 4—6 years after receiv-
ing their degrees.

Bachelor’s and Master’s Degree Recipients

Recent recipients of S&E bachelor’s and master’s de-
grees form an important component of the U.S. S&E work-
force, accounting for almost half of the annual inflow into
S&E occupations.”® Recent graduates’ career choices and
entry into the labor market affect the supply and demand
for scientists and engineers throughout the United States.
This section offers insight into labor market conditions for
recent S&E graduates in the United States. Topics examined
include graduate school enrollment rates, employment by
level and field of degree, employment sectors, and median
annual salaries.

Relation of Employment to School

In 1999, approximately one-fifth of 1997 and 1998 grad-
uates who had earned either bachelor’s or master’s degrees
were enrolled full time in school at some level. Students who
had majored in physical and life sciences were more likely
to be full-time students than were graduates with degrees
in computer and information sciences and engineering (ap-
pendix table 3-17).

Relation of Employment to Level and Field
of Degree

Job market success varies significantly by level and field
of degree. Finding employment directly related to field of
study serves as one measure of success. In 1999, over half
of employed master’s degree recipients but only one-fifth
of employed bachelor’s degree recipients worked in jobs
closely related to the field of their highest degree. Among

3Much of the data for this section comes from the National Survey of
Recent College Graduates. This survey collected information on the 1999
workforce status of 1997 and 1998 bachelor’s and master’s degree recipients
in S&E fields. NSF/SRS has sponsored surveys of recent S&E graduates
biennially since 1978.
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both master’s and bachelor’s degree recipients, more stu-
dents who had received their degrees in either engineering
or computer sciences and mathematics worked in their field
of study compared with individuals who received degrees
in other S&E fields, whereas students who had received
degrees in social sciences were less likely than their coun-
terparts in other S&E fields to have jobs directly related to
their degrees.

Employment Sectors

The private, for-profit sector employs the majority of re-
cent S&E bachelor’s and master’s degree recipients (table 3-
12). In 1999, 63 percent of bachelor’s degree recipients and
57 percent of master’s degree recipients found employment
with private, for-profit companies. The education sector em-
ploys the second largest group of recent S&E graduates and
more master’s degree recipients (12 percent) than bachelor’s
degree recipients (8 percent) found employment with 4-year
colleges and universities. The Federal sector employed only
5 percent of recent S&E master’s degree recipients and 4
percent of bachelor’s degree recipients in 1999; more engi-
neering graduates than science graduates found employment
in the Federal sector. Other sectors that employed only small
numbers of recent S&E graduates include educational insti-
tutions other than 4-year colleges and universities, nonprofit
organizations, and state and local government agencies.
Only very small percentages of engineering bachelor’s and
master’s degree recipients (1 and 2 percent, respectively)
were self-employed.

Employment and Career Paths

As one might expect, more S&E master’s degree hold-
ers reported having a career-path job compared with S&E
bachelor’s degree holders. (Career-path jobs help gradu-
ates fulfill their future career plans.) Approximately three-
fourths of all master’s degree recipients and three-fifths of
all bachelor’s degree recipients held a career-path job in
1999. Graduates with degrees in computer and information
sciences or in engineering were more likely to hold career-
path jobs compared with graduates with degrees in other
fields: about four-fifths of recent bachelor’s and master’s
degree graduates in computer and information sciences and
in engineering reported that they held career-path jobs.

Salaries

In 1999, recent (1-3 years since degree) bachelor’s
degree recipients with degrees in computer and informa-
tion sciences earned the highest median annual salaries
($44,000) among all recent science graduates. For recent
graduates with degrees in engineering, individuals receiving
degrees in electrical/electronics, computer, and communica-
tions engineering earned the highest median annual salaries
($46,000). The same pattern held true for recent master’s
degree recipients: individuals receiving degrees in computer
and information sciences earned the highest median an-
nual salaries ($58,000) among science graduates. Among
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Table 3-12
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1997 and 1998 S&E bachelor’s and master’s degree recipients, by degree field and employment sector: 1999

Employment sector

Education Noneducation
4-year Private
college/ Other for-profit Self- Nonprofit Federal State/local
Degree and field Employed  university institution company employed organization Government government
Thousands Percent

Bachelor’s..... 539.2 8 10 63 1 7 4 7

Sciences 442 .4 9 12 58 2 9 4 8

Engineering.......c.cccc..... 96.7 4 1 86 <1 1 ) 4
Master's.....ccccceeevcvueneenennn. 118.1 12 9 57 2 7 5 7

Sciences ...... 80.6 15 12 48 3 10 4 9

Engineering .. 37.6 8 <1 78 1 1 8 4

NOTES: Employment sector refers to respondent’s primary job on April 15, 1999. In this categorization, those working in 4-year colleges and universities
or university-affiliated medical schools or research organizations were classified as “4-year college/university.” Those working in elementary, middle,
secondary, or 2-year colleges or other educational institutions were categorized as “other institution.” Those reporting that they were self-employed but in
an incorporated business were classified as “private for-profit company.” For graduates with more than one eligible degree at the same level, the degree
for which the graduate was sampled was used. Details may not add to totals because of rounding. Percents were calculated on nonrounded data.

SOURCE: National Science Foundation, Division of Science Resources Statistics, National Survey of Recent College Graduates, 1999.

engineering graduates, individuals who received master’s
degrees in electrical/electronics, computer, and communica-
tions engineering earned the highest median annual salaries
($60,000) (appendix table 3-17).

Doctoral Degree Recipients

Analyses of labor market conditions for scientists and
engineers holding doctorate degrees often focus on the ease
or difficulty of beginning careers for recent doctoral degree
recipients. Although a doctorate degree does create more
career opportunities, both in terms of salary and type of
employment, these opportunities come at the price of many
years of foregone labor market earnings. Many doctorate
holders also face an additional period of low earnings while
completing a postdoc. In addition, some doctorate holders
may not find themselves in the type of employment they
desired while in graduate school.

Since the 1950s, the Federal Government has actively
encouraged graduate training in S&E through numerous
mechanisms. Ph.D. programs have served multiple facets of
the national interest by providing a supply of more highly
trained and motivated graduate students to aid university-
based research. These programs have provided individuals
with detailed, highly specialized training in particular areas
of research, and paradoxically, through that same special-
ized training, generated a general ability to perform self-
initiated research in more diverse areas.

The career aspirations of highly skilled individuals in
general, and doctorate holders in particular, often cannot
be measured through just salary and employment. Their
technical and problem-solving skills make them highly em-
ployable, but they often attach great importance to the op-
portunity to do a type of work they care about and for which
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they have been trained. For that reason, no single measure
can satisfactorily describe the doctoral S&E labor market.
Some of the available labor market indicators, such as unem-
ployment rates, IOF and in-field employment, satisfaction
with field of study, employment in academia, postdocs, and
salaries, are discussed below.

Aggregate measures of labor market conditions changed
only slightly between 1999 and 2001 for recent (1-3 years
after receipt of degree) S&E doctoral degree recipients. Un-
employment rates for recent S&E doctoral degree recipients
across all fields of study did not change significantly during
that period (table 3-13). However, a smaller proportion of
recent doctoral degree recipients reported working IOF (be-
cause jobs in their fields were not available) or involuntarily
working part time; thus, the overall IOF rate decreased from
4.2 to 3.4 percent. However, these aggregate numbers mask
numerous changes, both positive and negative, in many indi-
vidual disciplines. In addition, IOF and unemployment rates
in some fields moved in opposite directions.

Unemployment

Even for relatively good labor market conditions in the
general economy, the 1.3 percent unemployment rate for
recent S&E doctoral degree recipients as of April 2001 was
very low; the April 2001 unemployment rate for all civilian
workers was 4.4 percent and the rate for college graduates
was 2.0 percent.!* The highest unemployment rates were for
recent doctoral degree recipients in civil engineering (3.5
percent), mechanical engineering (3.2 percent), and eco-
nomics (2.2 percent).

“People are said to be unemployed if they were not employed during the
week of April 15, 1999, and had either looked for work during the preceding
4 weeks or were laid off from a job.
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Table 3-13
Labor market rate for recent doctorate recipients 1-3 years after receiving doctorate, by field: 1999 and 2001
(Percent)
Unemployment Involuntarily
rate out-of-field rate
Doctorate field 1999 2001 1999 2001
All SEE FIEIAS ..ttt 1.2 1.3 4.2 3.4
ENGINEEIING ... 0.9 1.8 2.7 1.7
(O] 0 =Y o' o= SRRSO 1.7 1.6 1.8 2.0
Civil..veeee 1.5 315 0.0 3.6
Electrical.. 0.7 0.9 2.5 1.5
Mechanical. 0.3 3.2 3.2 1.7
Life sciences..... 1.1 1.1 2.5 2.5
Agriculture................ 0.0 0.3 3.1 41
Biological sciences ..........ccccoc...... 1.3 1.0 2.5 2.4
Mathematics/computer sciences .... 0.8 0.3 41 24
Computer sciences..... 0.9 0.4 1.8 2.3
Mathematics............ 0.7 0.3 6.2 2.4
Physical sciences . 0.4 1.3 6.6 5.0
Chemistry...... 0.5 0.8 2.4 3.2
Geosciences ........c......... 1.2 1.9 9.4 3.0
Physics and astronOMY ...........oueiiieeaiiieeeiiee e 0.0 1.9 111 8.2
SOCIAl SCIEBNCES ...ttt 2.1 1.3 5.7 5.1
Economics 0.5 2.2 4.2 2.1
Political SCIENCE ......eeeeeiiiie e 3.4 0.8 11.6 8.7
PSYCNOIOGY ..t 1.0 1.4 B85 3.8
Sociology and anthropology ...........cccceeevieeiieiiieiiiecee e 1.6 1.2 11.9 6.3

SOURCE: National Science Foundation, Division of Science Resources Statistics, Survey of Doctorate Recipients, 1999 and 2001.

Involuntarily Working Outside Field

Another 3.4 percent of recent S&E doctoral degree recip-
ients in the labor force reported in 2001 that they could not
find (if they were seeking) full-time employment that was
“closely related” or “somewhat related” to their degrees—a
small decrease from 4.2 percent in 1999."5 Although this
measure is more subjective than the unemployment rate,
the IOF rate often proves to be a more sensitive indicator of
labor market difficulties for a highly educated and employ-
able population. However, it is best to use both IOF rate and
unemployment rate as measures of two different forms of
labor market distress.

The highest IOF rates were found for recent doctoral de-
gree recipients in political science (8.7 percent), physics and
astronomy (8.2 percent), and sociology and anthropology
(6.3 percent). However, in every case, these rates represented
a drop from even higher rates in 1999. The lowest IOF rates
were found in electrical engineering (1.5 percent), mechani-
cal engineering (1.7 percent), and economics (2.1 percent).

Tenure-Track Positions

Most S&E doctorate holders ultimately do not work
in academia and this has been true in most S&E fields for
several decades (see chapter 5). In 2001, among S&E Ph.D.

Individuals counted as involuntarily out of field if they said they were
working in jobs not related to their degree because no jobs in their field
were available or if they were working part time because they could not find
full-time work in their field.
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holders who received their degree 4—6 years previously, 19.2
percent were in tenure-track or tenured positions at 4-year
institutions of higher education (table 3-14). Across fields,
rates of tenure program academic employment for indi-
viduals who had received their degree 4—6 years previously
ranged from 4.3 percent in chemical engineering to 44.1 per-
cent in sociology and anthropology. Among Ph.D. holders
who received their degree 1-3 years previously, only 16.2
percent were in tenure programs; this rate reflects the in-
creasing use of postdocs by recent doctoral degree recipients
in many fields. Between 1999 and 2001, a paradoxical pat-
tern occurred: the proportion of the most recent doctoral de-
gree recipients in tenure-track positions increased (although
it remained below 1993 levels), but members of the group
who received their degree 4—6 years previously showed a
continued decline.

Although S&E doctorate holders must consider academia
just one possible sector of employment, the availability of
tenure-track positions is an important aspect of the job market
for individuals who seek academic careers. A decrease in the
rate of tenure-track employment for individuals who received
their degree 4—6 years previously, from 26.6 percent in 1993
to 19.2 percent in 2001, reflects the availability both of ten-
ure-track job opportunities in academia and of alternative
employment opportunities. For example, one of the largest
declines in tenure-track employment occurred in computer
sciences, from 51.5 percent in 1993 to 23.6 percent in 2001.
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Table 3-14
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Doctorate recipients holding tenure and tenure-track appointments at 4-year institutions, by years since receipt

of doctorate: 1993, 1999, and 2001

(Percent)
1993 1999 2001
Doctorate field 1-83years 4-6years 1-3years 4-6 years 1-8years 4-6 years
All S&E fIeldS ...coveiiiiiiiiciie e 18.4 26.6 13.7 222 16.2 19.2
ENGINEEIING .....eeeieiieeeeiee e 16.0 24.6 7.3 15.2 11.4 10.4
Chemical .... 8.1 14.0 2.4 6.5 5.8 4.3
Vil et 24.7 271 20.3 33.6 18.8 21.7
EleCtrical.....c.ooieieieeeeeeeee e 17.6 26.9 3.7 11.9 9.5 8.2
Mechanical. 13.5 29.5 6.4 15.1 9.9 9.3
Life SCIENCES .....ovviiiiiiiiiiiiccee e 12.6 24.8 11.3 21.8 12.6 18.2
AGFCURUIE ... 15.6 27.0 13.6 23.3 23.7 12.8
Biological sciences 12.1 24.8 10.9 22.0 11.3 18.3
Mathematics/computer sciences ............cccoceeeueeene 3917 54.1 20.8 36.7 22.5 26.6
COMPULEr SCIENCES ....eeeeeueveeeaireeeaiieeeinieeeeineeaeans 37.1 1.5 20.3 31.6 19.2 23.6
Mathematics............. 41.8 56.0 21.3 41.0 25.0 29.3
Physical sciences .... 9.7 18.2 8.1 15.2 10.2 14.9
Chemistry .......... 7.7 16.3 9.4 14.2 10.2 11.5
GEeOoSCIeNCes .......cceeuveene 12.7 26.2 14.3 24.0 17.7 25.4
Physics and astronomy.. 12.0 17.7 3:5 12.0 7.8 11.4
Social sciences.................. 26.4 29.2 24.0 28.7 25.9 28.3
Economics ........ 46.6 48.6 30.4 34.3 37.1 28.6
Political science ... 5319 471 37:3 50.7 45.0 40.0
Psychology......cccceeeeeeivenicnnenns 12.7 185 14.9 16.0 14.8 19.3
Sociology and anthropology .........ccccceeeeeeiieennee. 37.9 46.9 33.4 43.4 41.3 441

SOURCE: National Science Foundation, Division of Science Resources Statistics, Survey of Doctorate Recipients, 1993, 1999, and 2001.

Other measures of labor market distress in this field are low
and computer science departments report difficulties recruit-
ing faculty. The attractiveness of other areas of employment
may also explain drops in tenure program rates for several
engineering disciplines. However, it is less likely to explain
smaller but steady drops in tenure program employment
rates in fields that show other measures of distress, such
as physics (with an IOF rate of 8.2 percent) and biologi-
cal sciences (which has low unemployment and IOF rates,
but shows other indications of labor market distress such
as low salaries). Between 1993 and 2001, only psychology
registered an increase in tenure program rates for individuals
who received their doctorate 4—6 years previously, improv-
ing from 15.5 percent to 19.3 percent.

Relation of Occupation to Field of Degree

By strict definition of occupational titles, 16.9 percent of
employed recent doctoral degree recipients worked in occu-
pations outside S&E, often in administrative or management
functions. However, when asked if their jobs related to their
highest degree achieved, only 2.8 percent of recent doc-
toral degree recipients employed in non-S&E occupations
reported that their jobs did not relate to their degree (table
3-15). By field, the percentages working in occupations not
related to S&E ranged from 1.6 percent in computer sciences
and mathematics to 3.6 percent in physical sciences. How-
ever, the 24.7 percent of recent doctoral degree recipients
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in physical sciences and the 22.8 percent of recent doctoral
degree recipients in engineering working in other S&E fields
may be more noteworthy. Figures show that 10.1 percent of
recent doctoral degree recipients in physical sciences were
working in life science occupations, and 15.8 percent of
recent engineering doctoral degree recipients in computer
sciences and mathematics (table 3-15).

Postdocs

The definition of postdocs differs among the academic
disciplines, universities, and sectors that employ them, and
these differences in usage probably affect self-reporting of
postdoc status in the Survey of Recent Doctorate Recipients.
Researchers often analyze data on postdoc appointments
for recent doctoral degree recipients in relation to recent
labor market issues. Although some of these individuals do
want to receive more training in research, others may accept
temporary (and usually lower-paying) postdoc positions be-
cause of a lack of permanent jobs in their field.

Science and Engineering Indicators — 1998 (NSB 1998)
included an analysis of a one-time postdoc module from the
1995 Survey of Doctorate Recipients. This analysis showed a
slow increase in the use of postdocs in many disciplines over
time. (This rate was measured cross-sectionally by looking
at the percentage of individuals in each graduation cohort
who reported ever holding a postdoc position.) In addition,
in physics and biological sciences (the fields with the most
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Table 3-15
Scientists and engineers recently awarded doctorates, by degree field and relation to occupation: 2001
(Percent)
Occupation relation to degree

Related Nonrelated
Doctorate field Same field Other S&E non-S&E non-S&E
ENGINEEIING. ... iiiiiiiiii e 68.9 22.8 6.2 2.1
LifE SCIBNCES. ..ot 67.7 8.4 21.1 2.8
Mathematics/CompuUter SCIENCES ......ccccuueeiiiiieiiiiie e 86.3 3.1 9.0 1.6
SOCIAl SCIEBNCES. .. iitiee ittt eennea e 72.3 7.3 17.2 &2
PhySiCal SCIENCES .......eeieeiiieeie e 64.5 24.7 7.2 3.6

NOTE: Percents may not sum to 100 because of rounding.

SOURCE: National Science Foundation, Division of Science Resources Statistics, Survey of Doctorate Recipients, 2001.

use of postdocs), median time spent in postdocs extended
well beyond the 1-2 years found in most other fields.

Compared with 1999, data from 2001 show a small decline
in the percentage of recent S&E doctoral degree recipients
entering postdocs; this rate fell from 31.5 percent of 1998
graduates to 29.5 percent of 2000 graduates (figure 3-24). Al-
though many fields registered a small drop in the incidence
of postdocs, the overall decline can mainly be attributed to a
decrease in postdocs in the life sciences 1 year after degree
from 56.4 percent in 1999 to 48.1 percent in 2001.

Reasons for Taking a Postdoc

In 2001, for all fields of degree, 11.5 percent of postdocs
gave “other employment not available” as their primary rea-
son for accepting a postdoc, compared with 32.1 percent of
postdocs in 1999 (table 3-16 and NSB 2002). Most respon-

Figure 3-24
Recent doctorate recipients in postdoc positions,
by years since degree: 1999 and 2001

Percent
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SOURCE: National Science Foundation, Division of Science
Resources Statistics, Survey of Doctorate Recipients, 1999 and 2001.
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dents gave reasons consistent with the defined training and
apprenticeship functions of postdocs (e.g., 30 percent said
that postdocs were generally expected for careers in their
fields, 21 percent said they wanted to work with a particular
person, 21 percent said they sought additional training in
their fields, and 12 percent said they sought additional train-
ing outside their specialty). In 1999, a high proportion of
postdocs in the biological sciences (38 percent) and physics
(38 percent) had reported “other employment not available”
as the primary reason for being in a postdoc, but in 2001,
both fields had below average rates for this particular indica-
tor of labor market distress.

What Were 1999 Postdocs Doing in 2001?

Of individuals in postdocs in April 1999, 36.5 percent
remained in a postdoc in April 2001. This represented a
small reduction from the 38.0 percent of 1997 postdocs still
in their positions in 1999 (NSB 2002). Only 12.3 percent
had moved from a postdoc to a tenure-track position at a
4-year educational institution, down from 15.1 percent of
1997 postdocs in 1999; 20.2 percent had found other em-
ployment at an educational institution; and 31.0 percent had
found some other form of employment (figure 3-25).

There is no available information on the career goals of
individuals in postdoc positions. It is often assumed that a
postdoc is valued most by academic departments at research
universities. However, more postdocs in every field eventu-
ally accept employment with for-profit firms than obtain
tenure-track positions, and many individuals accept tenure-
track positions at schools that do not emphasize research.

Salaries for Recent S&E Ph.D. Recipients

In 2001, for all fields of degree, the median annual salary
for recent S&E doctoral degree recipients reached $53,000,
an increase of 8.2 percent from 1999. Across various S&E
fields of degree, median annual salaries ranged from a low
of $40,000 in the life sciences to a high of $75,000 in engi-
neering (table 3-17). Among all doctoral degree recipients,
individuals in the top 10 percent of salary distribution (90th
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Table 3-16

Primary reason for taking current postdoc position, by degree field: 2001

(Percent)

Postdoc position  Association with Other
Additional Training generally expected particular person employment

Doctorate field training in field outside field in field or place not available Other

All S&E fields .......ccccceueenee. 20.7 12.3 29.9 21.0 11.5 4.5
Biological sciences 21.0 12.3 34.3 18.7 9.4 4.2
Chemistry............... 15.5 16.9 26.9 18.2 19.0 3.6
Engineering .. 26.9 14.1 13.3 22.8 16.0 6.9
Geosciences 27.0 10.5 23.3 27.0 114 0.8
PhysiCS ....ccveiiiiiiiins 11.8 13.0 29.5 35.3 515 4.9
Psychology ........cccceeueue 27.2 11.6 3515 15.9 7.9 2.9

SOURCE: National Science Foundation, Division of Science Resources Statistics, Survey of Doctorate Recipients, 2001.

Table 3-17
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Median annual salary of recent doctorate recipients 1-3 years after receiving degree, by percentile: 2001

(Dollars)

Percentile
Doctorate field 10th 25th 50th 75th 90th
All S&E fIEldS ...oouveiieiiiieeieeiee et 30,000 38,000 53,000 65,000 90,000
Engineering.. 48,000 60,000 75,000 87,000 100,000
Life sciences 28,300 32,000 40,000 60,000 75,000
Mathematics/computer sciences ....................... 37,500 45,000 68,800 90,000 108,000
Physical sciences 30,000 39,000 56,000 75,900 87,000
SOCial SCIENCES ... 30,000 39,000 47,000 60,000 80,500

SOURCE: National Science Foundation, Division of Science Resources Statistics, Survey of Doctorate Recipients, 2001.

Figure 3-25

Status of 1999 S&E postdocs: 2001
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SOURCE: National Science Foundation, Division of Science
Resources Statistics, Survey of Doctorate Recipients, 2001.
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percentile) earned a median annual salary of $90,000. The
90th percentile salaries varied by field, from a low of $80,500
for individuals with degrees in the social sciences to a high of
$108,000 for recent doctoral degree recipients in mathematics
and computer sciences. At the 10th percentile, representing
the lowest pay for each field, salaries ranged from $28,300
for recent doctoral degree recipients in the life sciences to
$48,000 for individuals receiving degrees in engineering.

Table 3-18 shows changes in median annual salaries for
recent bachelor’s, master’s, and doctoral degree recipients
(1-5 years since receipt of degree) for the period from 1997
to 1999. For all S&E fields, median salaries for recent doc-
toral degree recipients rose 4.7 percent from 1997 to 1999.
For bachelor’s and master’s degree graduates, median sala-
ries rose 0.0 and 2.5 percent, respectively. Several individual
disciplines reflected larger increases for doctoral degree re-
cipients; this included double-digit increases in economics
(10.3 percent), physics (10.4 percent), computer sciences
(12.0 percent), and mathematics (12.5 percent). A decline in
median salaries occurred in biology (-3.7 percent).

Salary is measured here as a labor market outcome for
all graduates, regardless of occupation or section of em-
ployment. Hence some of the changes may reflect different
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Table 3-18
Change from 1997 to 1999 in median salary for S&E graduates 1-5 years after receiving degree
(Percent)
Degree field Bachelor’s Master’s Doctoral
All SEE FIEIAS ..ttt 0.0 2.5 4.7
Engineering..... 7.5 10.0 7.5
Chemical .... 11.9 5.2 3.1
Civil.cveenee 5.7 4.2 9.1
Electrical..... 9.3 9.1 71
Mechanical.... 8.8 2.0 3.3
Life sciences..... 0.0 6.3 —2.8
AGFICUIUIE .. 0.0 11.3 10.1
Biological SCIENCES ......ccviiiuiiiiiiiii it 0.0 6.3 =3.7
Mathematics/computer sciences .... 13.5 7.7 9.7
COMPULET SCIEBNCES ....vveeeuieeiaiieeieinieeeaseeeesiseeeeseeeeassseeessseeesanes 9.8 9.1 12.0
MathematiCs.......eeeiiee e &9 12.5 12.5
Physical sciences . 0.0 9.9 8.3
[0 3110011 Rt 3.7 14.3 2.9
GIEOSCIENCE ...ieuiiieeiiiee et e et e et e et e et e e ee e e s e e e e e e e e ennnes -3.6 7.7 5.0
Physics 0.0 11.1 104
SOCIAl SCIEBNCES ..ttt ettt 3.8 6.1 71
ECONOMICS .. 15.2 0.0 10.3
Political science 7.1 8.1 12.5
PSYCNOIOGY ..ttt 4.2 1.3 1.2
Sociology/anthropology .........ccceeeueiiieiiieeiie i 4.2 3.3 12.6

SOURCE: National Science Foundation, Division of Science Resources Statistics, Scientists and Engineers Statistical Data System (SESTAT), 1997 and 1999.

proportions going into academia or to even lower paying
postdoc positions.

Age and Retirement

The age distribution and retirement patterns of the S&E la-
bor force greatly affect its size, its productivity, and opportuni-
ties for new S&E workers. For many decades, rapid increases
in new entries into the workforce led to a relatively young
pool of workers, with only a small percentage near traditional
retirement age. Now, the general picture is rapidly changing
as individuals who earned S&E degrees in the late 1960s and
early 1970s move into the latter part of their careers.

Some controversy exists about the possible effects of age
distribution on scientific productivity. Increasing average
age may mean increased experience and greater productiv-
ity among scientific workers. However, others argue that it
could reduce opportunities for younger scientists to work
independently. In many fields, scientific folklore as well
as actual evidence indicates that the most creative research
comes from younger people (Stephan and Levin 1992).

This section does not attempt to model and project future
S&E labor market trends; however, some general conclu-
sions can be made. Absent changes in degree production,
retirement patterns, or immigration, the number of S&E-
trained workers in the labor force will continue to grow
for some time, but the growth rate may slow significantly
as a dramatically greater proportion of the S&E labor force
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reaches traditional retirement age. As the growth rate slows,
the average age of the S&E labor force will increase.

Implications for S&E Workforce

Net immigration, morbidity, mortality, and, most of all,
historical S&E degree production patterns affect age dis-
tribution among scientists and engineers in the workforce.
Appendix table 3-18 shows age distributions for S&E degree
recipients in 1999, by degree level and broad field of degree.
With the exception of new fields such as computer sciences
(in which 56 percent of degree holders are younger than age
40), the greatest population density of individuals with S&E
degrees occurs between the ages of 40 and 49. (Figure 3-26
shows the age distribution of the labor force with S&E de-
grees broken down by level of degree.) In general, the ma-
jority of individuals in the labor force with S&E degrees are
in their most productive years (from their late 30s through
their early 50s), with the largest group ages 40—44. More
than half of workers with S&E degrees are age 40 or older,
and the 4044 age group is nearly four times as large as the
60—64 age group.

This general pattern also holds true for those individuals
with S&E doctorate degrees. Ph.D. holders are somewhat
older than individuals who have less advanced S&E degrees;
this circumstance occurs because there are fewer doctorate
holders in younger age categories, reflecting that time is
needed to obtain this degree. The greatest population den-
sity of S&E Ph.D. holders occurs between the ages of 45
and 54. This can be most directly seen in figure 3-26, which
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Figure 3-26

Age distribution of labor force with S&E highest
degree, by degree level: 1999
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SOURCE: National Science Foundation, Division of Science
Resources Statistics, Scientists and Engineers Statistical Data
System (SESTAT), 1999. See appendix table 3-18.
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compares the age distribution of S&E degree holders in the
labor force at each level of degree. Even if one takes into
account the somewhat older retirement ages of doctorate
holders, a much larger proportion of the doctorate holders
are near traditional retirement ages than are individuals with
either S&E bachelor’s or master’s degrees.

Across all degree levels and fields, 25.6 percent of the
labor force with S&E degrees is older than age 50. The pro-
portion ranges from 10.1 percent of individuals with their
highest degree in computer sciences to 39.9 percent of indi-
viduals with their highest degree in sociology/anthropology
(figure 3-27).

Taken as a whole, the age distribution of S&E-educated
individuals suggests several likely important effects on the
future S&E labor force:

¢ Barring large changes in degree production, retirement
rates, or immigration, the number of trained scientists
and engineers in the labor force will continue to increase,
because the number of individuals currently receiving
S&E degrees greatly exceeds the number of workers
with S&E degrees nearing traditional retirement age.

4 However, unless large increases in degree production occur,
the average age of workers with S&E degrees will rise.

4 Barring large reductions in retirement rates, the total
number of retirements among workers with S&E degrees
will dramatically increase over the next 20 years. This
may prove particularly true for Ph.D. holders because
of the steepness of their age profile. As retirements
increase, the difference between the number of new de-
grees earned and the number of retirements will narrow
(and ultimately disappear).
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Figure 3-27
Employed S&E degree holders over age 50, by
selected fields: 1999
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SOURCE: National Science Foundation, Division of Science
Resources Statistics, Scientists and Engineers Statistical Data
System (SESTAT), 1999. See appendix table 3-19.
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Taken together, these factors suggest a slower-growing
and older S&E labor force. Both trends would be accentu-
ated if either new degree production were to drop or immi-
gration to slow, both concerns raised by a recent report of the
Committee on Education and Human Resources Task Force
on National Workforce Policies for Science and Engineering
of the National Science Board (NSB 2003).

S&E Workforce Retirement Patterns

The retirement behavior of individuals can differ in
complex ways. Some individuals retire from one job and
continue to work part time or even full time at another posi-
tion, sometimes even for the same employer. Others leave
the workforce without a retired designation from a formal
pension plan. Table 3-19 summarizes three ways of looking
at changes in workforce involvement for S&E degree hold-
ers: leaving full-time employment, leaving the workforce,
and retiring from a particular job.

By age 62, 50 percent of both S&E bachelor’s and mas-
ter’s degree recipients no longer work full time; however,
S&E doctorate holders do not reach the 50 percent mark
until age 66. Longevity also differs by degree level when
measuring the number of individuals who leave the work-
force entirely: half of S&E bachelor’s and master’s degree



Science & Engineering Indicators — 2004

Table 3-19

First age at which more than 50 percent of S&E
degree holders are retired, by highest degree and
employment status: 1999

(Years)

Highest Not working  Not in labor  Retired from
degree full time force any job
Bachelor’s........ 62 65 63
Master’s........... 62 65 62
Doctoral 66 68 66

SOURCE: National Science Foundation, Division of Science
Resources Statistics, Scientists and Engineers Statistical Data
System (SESTAT), 1999.
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recipients had left the workforce entirely by age 65, but a
similar proportion of Ph.D. holders did not do so until age
68. Formal retirement also occurs at somewhat higher ages
for doctorate holders: more than 50 percent of bachelor’s
and master’s degree recipients retired from employment by
age 63, compared with age 66 for doctorate holders.

Figure 3-28 shows data on S&E degree holders leav-
ing full-time employment at ages 55 through 69. For all
degree levels, the portion of S&E degree holders who work
full time declines fairly steadily by age, but after age 55,
full-time employment for doctorate holders becomes sig-
nificantly greater than for bachelor’s and master’s degree
holders. At age 69, 27 percent of doctorate holders work

Figure 3-28

Older S&E degree holders working full time, by
degree level: 1999
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SOURCE: National Science Foundation, Division of Science
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System (SESTAT), 1999. See appendix table 3-20.
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full time compared with 13 percent of bachelor’s or master’s
degree recipients.

The fact that a higher proportion of doctorate holders
work in the academic sector or for the Federal Government
may account for the slower retirement rate among doctorate
holders. Table 3-20 shows rates at which doctorate hold-
ers left full-time employment, by sector of employment,
between 1999 and 2001.'° In 1999, within each age group,
a smaller portion of doctorate holders employed at educa-
tional institutions (except at ages 66—70) or by the Federal
Government (except at ages 71-73) left full-time employ-
ment compared with their counterparts employed in private
noneducation sectors.

Although slower retirement rates (particularly in aca-
demia) for S&E doctorate holders are significant and of
some policy interest, these slower rates do not mean that
academic or other doctorate holders seldom retire. Indeed,
figure 3-28 indicates retirement patterns similar to the ones
for individuals holding bachelor’s and master’s degrees,
with retirement simply delayed by 2 or 3 years. Even the
2-year transition rates for academia in table 3-20 show more
than a third of individuals who were still working at ages 66
to 70 leaving full-time employment.

Although many S&E degree holders who formally retire
from one job continue to work full or part time, this occurs
most often among individuals younger than age 63 (table
3-21). The drop in workforce participation among the retired
is more pronounced for part-time work; i.e., older retired
S&E workers more often work full time than part time. Re-
tired S&E doctorate holders follow this pattern, albeit with
somewhat greater rates of postretirement employment than
shown by bachelor’s and master’s degree recipients.

Global S&E Labor Force
and the United States

“There is no national science just as there is no national
multiplication table” (Anton Chekhov, 1860—1904).

Science is a global enterprise. The common laws of
nature cross political boundaries, and the international
movement of people and knowledge made science global
long before “globalization” became a label for the increas-
ing interconnections among the world’s economies. The
United States (and other countries as well) gains from new
knowledge discovered abroad and from increases in foreign
economic development.!”” U.S. industry also increasingly
relies on R&D performed abroad. The nation’s international
economic competitiveness, however, depends upon the U.S.
labor force’s innovation and productivity.

'°As a practical matter, it would be difficult to calculate many of the mea-
sures of retirement used previously in this chapter by sector of employment.
However, a 2-year transition rate can be calculated using the NSF/SRS
SESTAT data file matched longitudinally at the individual level.

17A discussion of this is contained in Regets 2001.
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Table 3-20
Employed 1999 S&E doctorate holders leaving full-time employment by 2001, by employment sector: 1999
(Percent)
Age in 1999 (years) All sectors Education Private Government
6.3 3.1 10.2 5.1
10.3 7.4 14.2 9.7
25.6 22.7 32.3 19.9
33.6 37.9 29.7 15.0
36.9 34.9 38.6 41.1

SOURCE: National Science Foundation, Division of Science Resources Statistics, Scientists and Engineers Statistical Data System (SESTAT), 1999 and 2001.

Table 3-21
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S&E-degreed individuals who have retired but continue to work, by highest degree: 1999

(Percent)

Bachelor’s Master’s Doctoral
Age (years) Part time Full time Part time Full time Part time Full time
12.1 52.9 12.5 66.8 16.9 57.0
14.4 27.8 21.3 36.9 17.0 38.7
14.5 8.3 17.1 11.9 19.3 11.6
8.1 8.4 11.9 3.3 15.2 6.1

NOTE: Retired refers to individuals who said they had ever retired from any job.

SOURCE: National Science Foundation, Division of Science Resources Statistics, Scientists and Engineers Statistical Data System (SESTAT), 1999.

Other chapters provide indirect indicators on the global
labor force. Production of new scientists and engineers
through university degree programs is reported in chapter 2.
Indicators of R&D performed by the global S&E labor force
are provided in chapter 4 (R&D expenditures and alliances),
chapter 5 (publication output and international collabora-
tions), and chapter 6 (patenting activity).

Section Overview

Although the number of researchers employed in the
United States has continued to grow faster than the growth of
the general workforce, this is still a third less than the growth
rate for researchers across all Organisation for Economic
Co-operation and Development (OECD) countries. Foreign-
born scientists in the United States are more than a quarter,
and possibly more than a third of the S&E doctorate labor
force, and are even more prevalent in many physical science,
engineering, and computer fields. Along with the increases
in graduate education for domestic and foreign students else-
where in the world (as discussed in chapter 2), there has been
an increase in efforts by national governments and private
industry to recruit the best talent from wherever it comes.
As a result, the United States is becoming less dominant as a
destination for migrating scientists and engineers.
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Counts of the Global S&E Labor Force

Few direct measures of the global S&E labor force ex-
ist. Reports on the number of researchers in OECD member
countries do constitute one source of data. From 1993 to
1997, the number of researchers'® reported in OECD coun-
tries increased by 23.0 percent (a 5.3 percent average annual
rate of increase) from approximately 2.46 million to 3.03
million (figure 3-29). During this same period, comparable
U.S. estimates increased 11.8 percent (a 3.7 percent average
annual rate of increase) from approximately 965,000 to 1.11
million. Although researchers in the United States, Japan,
and the European Union made up 85.7 percent of the OECD
total in 1997, the greatest growth in number of researchers
came from other OECD countries, with a 120 percent in-
crease from 196,000 to 433,000. (These numbers represent
OECD staff estimates of total researchers in all member
countries; the rapid growth of “other OECD” may represent
in part improvements in reporting.)

Of course, non-OECD countries also have scientists and
engineers. Figure 3-30 shows an estimate (from disparate
data sources) of the global distribution of tertiary education
graduates (roughly equivalent in U.S. terms to individuals
who have earned at least technical school or associate’s de-
grees, and also including all degrees up to doctorate) during

8The OECD defines researchers as “professionals engaged in concep-
tion and creation of new knowledge, products, processes, methods, and
systems.”
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Figure 3-29
Researchers in OECD countries, by country/region:
1993, 1995, and 1997
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Figure 3-30
Global distribution of workers with tertiary
education: 1990-98
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NOTES: Estimates are based on various original data sources and
reporting years and are not appropriate for direct comparison
between countries but rather as an order-of-magnitude indicator of
the global high-education workforce. No data are available from
countries representing about 10 percent of global population. Tertiary
education roughly corresponds to an associate’s degree in the
United States.

SOURCES: World Bank, World Development Indicators, annual
series; National Bureau of Statistics of China: 7999 China Statistical
Yearbook; and Brazilian Institute for Geography and Statistics.
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the 1990s.” About one-fifth of the estimated 240 million
tertiary graduates in the labor force were in the United
States. However, of the 10 countries with the largest number
of tertiary graduates, 3 do not belong to OECD: the Russian
Federation, China, and India.

Migration to the United States

Migration of skilled S&E workers across borders is in-
creasingly seen as a major determinant of the quality and
flexibility of the labor force in most industrial countries. The
knowledge of scientists and engineers can be transferred
across national borders more easily than other skills. Ad-
ditionally, cutting-edge research and technology inevitably
create unique sets of skills and knowledge that can be
transferred through the physical movement of people. The
United States has benefited, and continues to benefit, from
this international flow of knowledge and personnel. How-
ever, competition for skilled labor continues to increase. An
NSB taskforce noted “[g]lobal competition for S&E talent is
intensifying, such that the United States may not be able to
rely on the international S&E labor market to fill unmet skill
needs” (NSB 2003). (See sidebar, “High-Skill Migration to
Japan™)

In April 1999, SESTAT figures indicated that at least 27
percent of S&E doctorate holders in the United States were
foreign born (table 3-22), along with 20 percent of those with
S&E master’s degrees and 10 percent of S&E bachelor’s de-
gree holders. Technical reasons make it difficult to estimate
the extent of participation of foreign-born scientists and en-
gineers in the U.S. S&E workforce in the 1990s.° Minimum
estimates based on a sample drawn originally from the 1990
Census have turned out to be considerably low, reflecting
the difficulty in measuring the dimensions of high-skilled
entry into the U.S. during the 1990s.

An indication of the scope of the undercounting of
foreign-born scientists and engineers comes from a com-
parison of SESTAT occupational data with approximately
comparable data from the 2000 Census. Using the 5 percent
Public Use Microdata Sample (PUMS), it is possible to
compare the proportion of foreign-born individuals among

The primary source is World Bank data on size and percentage of the
labor force with a tertiary education, supplemented with data from various
national data agencies. However, these data come from different years for dif-
ferent countries and result from estimates taken from very different national
data collection systems. Consequently, these data are not suitable for making
direct comparisons between countries. In addition, data were not available
from countries representing about 10 percent of the global population.

2Because the NSF’s demographic data collection system cannot refresh
its sample of individuals with S&E degrees from foreign institutions (as op-
posed to foreign-born individuals with a new U.S. degree, who are sampled)
more than once per decade, counts of foreign-born scientists and engineers
are likely to be underestimates. The 1999 estimate includes foreign-degreed
scientists and engineers only to the extent that they were in the United
States in April 1990. In 1993, 34.1 percent of foreign-born S&E doctorate
recipients and 49.1 percent of foreign-born S&E bachelor’s recipients had
acquired their degrees from foreign schools (NSF/SRS 1999c¢).
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High-Skill Migration to Japan

Recent political debate and legislative change in
the United States, Germany, Canada, and many other
developed countries have focused on visa programs for
temporary high-skilled workers. A 1989 revision of Jap-
anese immigration laws made it easier for high-skilled
workers to enter Japan with temporary visas, which al-
low employment and residence for an indefinite period
(even though the same visa classes also apply to work
visits that may last for only a few months).

Scott Fuess of the University of Nebraska (Lincoln)
and the Institute for the Study of Labor (Bonn) analyzed
12 Japanese temporary visa occupation categories as-
sociated with high-skilled workers. In 1999, 240,936
workers entered Japan in high-skilled visa categories, a
75 percent increase compared with 1992 (figure 3-31).
For comparison purposes, this equals 40 percent of the
number of Japanese university graduates entering the
labor force each year and nearly doubles the number
entering the United States in roughly similar categories
(H-1b, L-1, TN, O-1, O-2) (Fuess 2001).

Figure 3-31

High-skilled worker visas in Japan, by country of
origin: 1992, 1996, and 1999
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SOURCE: S. Fuess, Jr., Highly Skilled Workers and Japan: Is There
International Mobility? \WWorkshop paper presented at Institute for the
Study of Labor, Bonn, Germany, 2001).
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those with S&E occupations other than postsecondary
teacher?' (table 3-23). According to the 1999 SESTAT, 15.0
percent of college graduates in S&E occupations are foreign
born, compared with the 22.4 percent recorded by the 2000
Census. A particularly noteworthy difference appears in the

2IThe 2000 Census occupation codes do not allow categorization of post-
secondary teachers by field.
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proportion of foreign-born individuals among those with
doctorates; this proportion increases from 28.7 percent in
SESTAT to 37.6 percent in the 2000 Census.

Among college-educated workers with occupations in the
life sciences, physical sciences, and mathematical and com-
puter sciences, estimates from the 2000 Census indicate that
approximately one-fourth of individuals, across all degree
levels, were foreign born (table 3-24). At the doctorate level,
51.3 percent of individuals in engineering occupations, and
just under 45 percent in the life sciences, physical sciences,
and mathematical and computer sciences, were foreign born.
The lowest percentage of foreign-born individuals is found
in social science occupations, where just over 10 percent of
workers are foreign born (regardless of degree level).

The large increases shown by 2000 Census data may in
part reflect recent arrivals in the United States, because 42.5
percent of all college-educated foreign-born individuals in
S&E occupations reported arriving in the United States after
1990. Among foreign-born doctorate holders in S&E occu-
pations, 62.4 percent reported arriving in the United States
after 1990. The NSF/SRS estimates in table 3-23 include
these post-1990 arrivals only if their degrees are from a U.S.
institution.?

Origins of S&E Immigrants

Immigrant scientists and engineers come from a broad
range of countries. Figure 3-32 shows countries contribut-
ing more than 30,000 individuals to the 1.5 million S&E
degree holders in the United States, by S&E doctorate and
by highest degree achieved in S&E. Although no one source
country dominates, among individuals whose highest degree
achieved is in S&E, 14 percent came from India, 10 percent
came from China, and 5 percent each came from the follow-
ing countries: Germany, the Philippines, the United King-
dom, Taiwan, and Canada. By region, 57 percent came from
Asia (including the Western Asia sections of the Middle
East), 24 percent came from Europe, 13 percent came from
Central and South America, 6 percent came from Canada
and Oceania, and 4 percent came from Africa.

Fiscal year 2001 data from the Bureau of Citizenship
and Immigration Services (BCIS)* counts of permanent
visas issued to immigrants in S&E show a large increase in
permanent visas for S&E occupations to 33,917, dominated
by growth in engineering and mathematical/computer sci-
ences (figure 3-33). This reflects both a general increase in
permanent visas issued due to efforts to eliminate backlogs
(1,064,318 total permanent visas were issued in 2001), and
the first opportunity for many workers on H-1b temporary
work visas to adjust to permanent status. Adjustments from
temporary work visas (which includes other cases besides
H-1b) rose from 44,598 in FY 2000 to 85,227 in FY 2001. It

21t is also likely that noncitizens with U.S. degrees would not be part of
NSE/SRS estimates if they reentered the United States during the 1990s
after an extended period abroad.

#The Bureau of Citizenship and Immigration Services is one of the suc-
cessor agencies to the Immigration and Naturalization Service, which was
eliminated in early 2003.
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Table 3-22
Foreign-born S&E-trained U.S. scientists and engineers, by field and level of highest degree: 1999
(Percent)
Field All degree levels Bachelor’s Master’s Doctoral
All S&E fIElAS ..o 12.2 9.9 19.9 27.0
ENGINEEIING .....veiiiiieiiiie et 19.8 14.6 31.1 44.6
ChemiCal . .eueeierieeie et 20.2 14.9 34.9 40.8
21.2 16.1 B515 5148
23.3 18.3 3815 47.2
16.5 11.6 33.4 49.2
17.0 11.3 24.2 40.9
11.7 8.8 13.7 26.1
Agriculture 7.9 5.4 14.9 22.7
Biological SCIENCES .......c.eiveiiiiieiiieeeiee e 13.3 10.4 14.0 27.0
Mathematics/computer SCIENCES ........cccueeeecieeiiiiieeenes 171 12.8 26.4 35.4
Computer sciences............... 211 15.2 34.3 46.4
Mathematics....... 12.5 10.2 15.4 31.1
Physical sciences .. 15.8 11.2 17.2 29.3
ChEMISTY e 19.3 14.9 24.8 29.7
GEOSCIENCES ... ettt 7.9 5.8 9.8 19.1
Physics/astronomy 18.2 9.8 18.9 32.5
Other .....cocvveeeens 10.4 9.8 8.4 36.1
Social sciences... 7.5 6.7 10.0 12.9
ECONOMICS ..oeiiiiiiiciiee e 13.5 11.2 25.8 25.9
Political SCIENCE .......eeviiiiiieiiiieeieee e 7.2 6.3 11.9 15.2
Psychology......ccccccviueeenn. 6.2 6.1 6.4 7.6
Sociology/anthropology .. 6.1 583 12.4 12.7
OFNEI e 7.8 6.4 10.8 21.6

SOURCE: National Science Foundation, Division of Science Resources Statistics, Scientists and Engineers Statistical Data System (SESTAT), 1999.

Table 3-23

Comparison between NSF and Census estimates
of foreign-born individuals in S&E occupations,
by level of education: 1999 and 2000

(Percent)

1999 NSF/SRS 2000 Census

Level of education SESTAT 5-Percent PUMS

All college educated....... 15.0 22.4
Bachelor’s 11.3 16.5
Master’s ......cccccveeeennn. 19.4 29.0
Professional degree.... 10.0 35.8
Doctorate................... 28.7 37.6

NSF/SRS National Science Foundation, Division of Science
Resources Statistics

SESTAT Scientists and Engineers Statistical Data System
PUMS Public Use Microdata Sample

NOTE: Includes all S&E occupations other than postsecondary
teachers because field of instruction was not included in occupation
coding for the 2000 Census.

SOURCES: NSF/SRS, SESTAT, 1999; and U.S. Bureau of the
Census, PUMS, 2000.
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is worth noting that FY 2001 ended on September 30, 2001,
and thus was mostly unaffected by any changes in adminis-
trative practices or individual behaviors resulting from the
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events of September 11, 2001. (See sidebar, “Has September
11th Affected the U.S. Scientific Labor Force?”)

Temporary Work Visas

In recent years, policy discussion has focused on the use
of various forms of temporary work visas by foreign-born
scientists. Many newspaper and magazine stories have been
written about the H-1b visa program, which provides visas
for up to 6 years for individuals to work in occupations re-
quiring at least a bachelor’s degree (or to work as fashion
models). Although a common misperception exists that only
information technology (IT) workers may use these visas, a
wide variety of skilled workers actually use H-1b visas.

Exact occupational information on H-1b visas issued is
not available. Some occupational data on H-1b admissions,
which count individuals who re-enter the United States
multiple times, does exist. This information can provide
an approximate guide to the occupational distribution of
individuals on H-1b visas. Individuals working in computer-
related positions accounted for more than half (57.8 percent)
of H-1b admissions, and architecture and engineering con-
stituted another 12.2 percent. Another 9.0 percent labeled
scientific and technical occupations and 8.7 percent in cat-
egories such as education and medicine also may include
many individuals with S&E backgrounds (table 3-26).

An important change to the H-1b visa program took
effect on October 1, 2003: the annual ceiling on admis-



3-36 ¢ Chapter 3. Science and Engineering Labor Force

Table 3-24
Foreign-born individuals in S&E occupations, by level of education and occupation group: 2000
(Estimated percent)

Mathematical/

All S&E Life computer Physical Social

Level of education occupations Engineers scientists scientists scientists scientists
All college educated..........cccoeveiveeiiiiiieiinenne 22.4 20.8 25.6 24.7 26.8 11718}
Bachelor's ........cccoovreeieeieiieceseceeeeee 16.5 15.2 8.3 19.0 14.6 10.4
MaSEEr’S .....coviiiiieiie e 29.0 29.4 18.5 37.0 24.7 10.7
Professional degree..........cccccoeeiiviiiinnnenne 35.8 32.7 58.8 3il:5 46.5 12.7
Doctorate ......ccoceverieenenieieeeseeeseee 37.6 51.3 44.9 44.6 44.7 12.8

NOTE: Includes all S&E occupations other than postsecondary teachers because field of instruction was not included in occupation coding for the
2000 Census.

SOURCE: U.S. Bureau of the Census, Public Use Microdata Sample (PUMS) 2000 (5-percent sample).
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Figure 3-32
Foreign-born U.S. residents with S&E highest

degree, by country of birth: 1999 Figure 3-33

Permanent visas to individuals in S&E occupations,
India 14% by occupation: 1988-2001
Thousands
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0 P I t
1988 1991 1993 1995 1997 1999 2001

Other 31% SOURCE: U.S. Department of Homeland Security, Bureau of
Citizenship and Immigration Services, administrative data. See

appendix table 3-23.
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India 16%
i 0, . . .
Arg%n;g]:,: f«’% sions fell from 195,000 to 65,000 due to the expiration of
Phﬁ,‘"a,"d 2"24:)/ legislation that had allowed the additional visas. Although
PP Korea 2% universities and academic research institutions are exempt
Former Szo;'et SN, United Kingdom 7% from this ceiling, this change is likely to constrain the use of
° . . . . . .
Gezr;}any Canada Taiwan foreign scientists and engineers by private industry for any
0, 0, . .
’ 4% 6% R&D located in the United States.

S&E doctorates

Scientists and engineers may also receive temporary work
SOURCE: National Science Foundation, Division of Science v1§as through 1nt.racompany transfer visas (]_.,—1 Vlsas)’ hlgh—
Resources Statistics, Scientists and Engineers Statistical Data skilled worker visas under the North American Free Trade
System (SESTAT), 1999. See appendix tables 3-21 and 3-22. Agreement (TN-1 visas, a program currently primarily for
Canadians, will grant full access for Mexican profession-
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als by 2004), work visas for individuals with outstanding
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Has September 11th Affected the U.S. Scientific Labor Force?

The ability and willingness of people to cross national
borders crucially affects the science and technology en-
terprise in the United States. Foreign students help to fill
graduate classrooms and laboratories. Visiting scientists
facilitate the exchange of knowledge in ways that the
telephone and the Internet cannot. Most importantly, for-
eign-born scientists constitute more than one-fourth of the
science and engineering doctorate holders doing research
in both academia and in industry. For this reason, a great
deal of concerned speculation has focused on the effects of
the tragic events of September 11, 2001, on the mobility of
scientists to the United States. For most areas of concern,
no data exists on even short-term effects. However, data is
available on temporary visas issued by the State Depart-
ment for fiscal year 2002, which began in October 2001,
and for most of FY 2003 (table 3-25 and figure 3-34).

Between FY 2001 and FY 2002, the number of F-1
student visas issued dropped by 20.1 percent. A smaller
drop (3.0 percent) occurred for exchange visitors (J-1),
a category often used for visiting faculty and postdocs.
For all categories of temporary work visas combined,
the number dropped 19.8 percent. Part of the decline in
temporary work visas may be explained by decreased
demand due to economic conditions.

Although full FY2003 figures were not available at time
of publication, further declines in high-skill related visas
issued appear to have occurred. Counting just the period
through September 14th of each fiscal year, student visas
issued in 2003 were 27 percent below their 2001 peak. For
the same 50-week period, the number of exchange visitor
visas continued to decline slightly in 2003, to 4 percent
below the 2001 level, and the number of other high-skill
related visas issued declined by 26 percent.”

Table 3-25

These declines occurred through two mechanisms—a
decrease in the number of workers and students applying
for visas and an increase in the proportion of visa applica-
tions rejected by the U.S. Department of State (table 3-
25). Since FY 2001, the refusal rate for F-1 student visas
has risen from 27.6 percent to 35.2 percent; at the same
time, applications for F-1 visas fell by 18.5 percent. High-
skilled related work visas followed a similar pattern, with

Figure 3-34

Student, exchange visitor, and other high-skill-
related temporary visas issued: FY 1998-2003
Number of visas
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NOTES: Student visa is F-1, exchange visitor visa is J-1, and other
high-skill-related visas include L-1, H-1b, H-3, O-1, 0-2, and TN. FY
2003 data are through September 14 and thus exclude the last 2
weeks of the fiscal year.

SOURCE: U.S. Department of State, Immigrant Visa Control and
Reporting Division. See appendix table 3-24.
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Visa applications by major high-skilled categories: FY 2001-2003

Student (F-1)

Exchange visitor (J-1)

Other high-skill related visas

Percent Percent Percent
Year Applications refused Applications refused Applications refused
P20 [0 IO 399,988 27.6 279,524 7.8 248,421 9.6
2002.....eeeiieeieeeeeieees 346,419 33.3 278,598 10.5 203,551 11.9
2008... .o 325,844 35.2 295,624 15.9 200,233 17.8

NOTES: Data for each fiscal year are through September 14 and exclude last 2 weeks of reporting. Other high-skill related visas include L-1, H-1b, H-3,

0-1, O-2, and TN visas.

SOURCE: U.S. Department of State, Immigrant Visa Control and Reporting Division, administrative data.

“An annual survey of U.S. schools by the Institute of International
Education (2004) showed a slowdown in the growth of international
students on U.S. campuses in academic year 2002/2003, but enrollment
in S&E fields still grew by 2.7 percent. These numbers reflect changes
in the existing stock of foreign students as well as new entrants in the
first year after the decline in visa issuances. It is possible that the total
number of foreign S&E students will grow for a short time even if there
is a further decline in new entrants.
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applications down by 19.4 percent and the refusal rate
increasing from 9.6 to 17.8 percent. However, exchange
visitor visas followed a different pattern: applications rose
from 2001 to 2003 but the total number of visas issued
still declined due to a doubling of the refusal rate from 7.8
percent to 15.9 percent (table 3-25)
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Table 3-26
H-1b visa admissions, by occupation: FY 2001

Occupation Number  Percent
All occupations.........coceeeiieeiieciieeiseeene 331,206 100.0
Computer related..........ccccoeeeeeeieeenn. 191,397 57.8

Architecture, engineering, and

SUIVEYING ..eeureeieerireiiraaeeesieesreeaenens 40,388 12.2
Education..........ceeeeveeeeeeeveeereeeiiiennennnns 17,431 5%3)
MediCiNe .......ccooveieeeirecieeceeeee 11,334 3.4
Life sciences.... . 6,492 2.0
Social SCIENCES ....veveeveeiiiiieieeeeeeeies 6,145 1.9
Mathematical/physical sciences........ 5,772 1.7
Other professional/technical . 1.7
Other (non-S&E related)..................... 141

NOTE: Total admissions includes each entry to the United States and
thus is much greater than the number of visas issued.

SOURCE: U.S. Department of Homeland Security, Bureau of
Citizenship and Immigration Services, administrative data.
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Table 3-27

Chapter 3. Science and Engineering Labor Force

abilities (O-1 visas), and several smaller programs. In ad-
dition, there are temporary visas used by researchers who
may also be students (F-1 and J-1 visas) or postdocs, and by
visiting scientists (mostly J-1 visas but often H-1b visas or
other categories). Counts of visas issued for each of these
categories are shown in table 3-27. The annual quota of H-
1b visas is controlled through issuance of visas to workers
rather than through applications from companies.

Stay Rates for U.S. Doctoral Degree Recipients
With Temporary Visas

How many foreign students who receive S&E doctorates
from U.S. schools remain in the United States? According to
a report by Michael Finn (2003) of the Oak Ridge Institute
for Science and Education, 56 percent of 1996 U.S. S&E doc-
toral degree recipients with temporary visas remained in the
United States in 2001. The number of foreign students stay-
ing after obtaining their doctorates implies that approximate-
ly 3,500 foreign students remain from each annual cohort of
new S&E doctorates in all fields. Stay rates differ by field of
degree, ranging from only 26 percent in economics to 70 per-
cent in computer and electrical engineering (table 3-28).

Temporary visas issued in categories likely to include scientists and engineers: FY 2002

Visa type Category Number of visas

Work
Specialty occupations requiring bachelor’s equivalent 118,351
Intracompany transfers 57,721
People of extraordinary ability 6,026
Workers assisting O-1 1,972
Students 234,322
Exchange visitors 253,841

SOURCE: U.S. Department of State, Immigrant Visa Control and Reporting Division, administrative data. See appendix table 3-24.
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Table 3-28

Temporary residents living in United States who received U.S. doctorates in 1996, by degree field: 1997-2001

(Percent)

Degree field 1997 1998 1999 2000 2001

All S&E fIEldS ...ooveeiieiiieeie e 59 57 56 56 56
Agricultural SCIENCES........ccceveiieiiiiieeeceee e 40 38 37 38 38
Computer SCIENCES........ccevecueiiieriieiaiieiieeieeens 66 65 64 64 63
Computer/electrical engineering ........c..cccccueeues 73 72 70 70 70
ECONOMICS ...t 27 27 27 27 26
Life sciences.... 65 63 61 63 63
Mathematics ........ccueeieiiiiiieeee s 59 59 57 57 57
Other engineering ........cooeeeueeiierieeseeeieeeieeeees 62 59 59 58 58
Other social SCIENCES ........cocueeeriieeiiiieeeiieeene 37 35 36 35 34
Physical SCIENCES ......ccveeeiiieeiiiieeeee e 66 65 63 63 64

SOURCE: M. Finn, Oak Ridge Institute for Science and Education, 20083.
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Within each discipline, the stay rate remained mostly
stable for the 1996 graduation cohort between 1997 and
2001. Quite possibly, however, some of this stability came
from individuals in this cohort who re-entered the United
States and thus replaced others in the same graduation co-
hort who left.

Conclusion

The U.S. S&E labor market continues to grow, both
in absolute numbers and as a percentage of the total labor
market. Although the most dramatic growth has occurred
in the IT sector, other areas of S&E employment also have
recorded strong growth over the past two decades.

In general, labor market conditions for individuals with
S&E degrees improved during the 1990s. (These conditions
have always been better than the conditions for college
graduates as a whole.) However, engineering and computer
science occupations have been unusually affected by the
recent recession, causing the unemployment rate for indi-
viduals in S&E occupations to reach a 20-year high of 3.9
percent in 2002. Labor market conditions for new doctoral
degree recipients have also been good, according to most
conventional measures; for example, the vast majority of
S&E doctorate holders are employed and doing work rele-
vant to their training. However, these gains have come in the
nonacademic sectors; that is, in nearly all fields, a smaller
percentage of recent doctoral degree recipients obtained
tenure-track positions.

The globalization of the S&E labor force continues to
increase as the location of S&E employment becomes more
internationally diverse and S&E workers become more in-
ternationally mobile. These trends reinforce each other as
R&D spending and business investment crosses national
borders in search of available talent, as talented people cross
borders in search of interesting and lucrative work, and as
employers recruit and move employees internationally. Al-
though these trends appear most strongly in the high-profile
international competition for IT workers, they affect every
science and technology area.

The rate of growth of the S&E labor force may decline
rapidly over the next decade due to the aging of individu-
als with S&E educations, as the number of individuals with
S&E degrees reaching traditional retirement ages is expect-
ed to triple. If this slowdown does occur, the rapid growth in
R&D employment and spending that the United States has
experienced since World War II may not be sustainable.

The growth rate of the S&E labor force would also be sig-
nificantly reduced if the United States becomes less success-
ful in the increasing international competition for immigrant
and temporary nonimmigrant scientists and engineers. Many
countries are actively reducing barriers to high-skilled immi-
grants entering their labor markets at the same time that entry
into the United States is becoming somewhat more difficult.

Slowing of the S&E labor force growth would be a fun-
damental change for the U.S. economy, possibly affecting
both technological change and economic growth. Some
researchers have raised concerns that other factors may even
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accentuate the trend (NSB 2003). Any sustained drop in
S&E degree production would produce not only a slowing
of labor force growth, but also a long-term decline in the
S&E labor force.
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