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The 1990 Immigration Act (IMMACT) responded to claims of an impending shortage of
skilled labor in the United States (Johnston and Packer, 1987) and to growing concerns that the
skill levels of immigrant workers were falling farther and farther behind those of natives (Borjas,
1990, 1994). IMMACT raised the annual number of employment-based permanent resident visas
from 54,000 to 140,000 and created a new temporary-worker category (H-1B) to permit U.S.
employers to recruit skilled workers from abroad for professional “specialty occupations.” The
latter include, for example, computer programmers, engineers, medical professionals, and
accountants. H-1B workers must have at least a bachelor’s degree or its equivalent, and they
may remain in the United States for up to six years. In 1990 Congress decided to cap the number
of newly admitted H-1B workers at 65,000 per year.

This ceiling proved sufficient for most of the 1990s, but the growing demand for H-1B
workers created a visa shortage in fiscal year (FY) 1997 and again in 1998 (Martir?, T9®9).

FY 98 ceiling was reached in May, and the Immigration and Naturalization Service reported that
the cumulative backlog had reached at least 30,000 by the end of the fiscal year (National
Conference of State Legislatures, 1998). Congress eased the annual quota on H-1B visas in
October 1998 when it passed the American Competitiveness and Workforce Improvement Act.
This act increased the number of temporary visas for highly skilled foreign workers to 115,000 in
FY 99 and FY 00 and to 107,500 in FY 01 before returning to 65,000 in FY 02 and Beyond.
However, more than 90,000 H-1B petitions subject to the new cap had been approved by the end

of March 1999, and by June 1999 the larger supply was exhausted once again (Colon, 1999;

L IMMACT also created several other temporary visa categories. These include “O” for aliens with
extraordinary ability in sciences, arts, and education, “P” for internationally recognized entertainers and
athletes, “Q” for participants in international cultural exchange programs, and “R” for religious workers
(Lowell, 1996; Papademetriou and Yale-Loehr, 1996).

2 This rising demand represents a continuation from previous decades. Admissions of nonimmigrant or
temporary workers across all occupations in categories that permit the individual to work legally rose from
96,000 in 1969 to 263,000 in 1990. However, there was a ten-fold increase in the number of scientists and
engineers among these temporary workers (North, 1995).

% In addition, firms that rely heavily on H-1B visas must certify that foreign workers are not taking jobs
from American workers. There is also a $500 fee per visa that will be used to fund training programs for
U.S. students and workers (National Conference of State Legislatures, 1998).



Newhouse News Service, 1999). Sen. Phil Gramm (R-Texas) has said he plans to introduce
legislation to boost the H-1B visa quota to 200,000 annually (Goldstein, 1999).

Controversy surrounds the question of whether a skilled-labor shortage truly exists.
Immigration lawyers and leaders of high-tech industry argue that a “global war for talent” is
emerging and that America needs to have access to the best and brightest workers anywhere in
the world to maintain its global competitive edge (Judy, 1999; Burdette, 1999). This view is
supported by the Hudson Institut®éorkforce 202Gtudy (Judy and D’Amico, 1997) on the
implications of an aging population for the supply of highly skilled workers, and by widely
publicized reports from the U.S. Commerce Department (Office of Technology Policy, 1997) and
the Information Technology Association of America (1997).

On the other hand, some professional engineering societies contend that high-tech
industries that are complaining about skilled-labor shortages are often the same ones responsible
for many of the layoffs of American workers (Federation for American Immigration Reform,
1998). The U.S. General Accounting Office (1998) has reported that the Commerce
Department’s study alleging a shortage of information technology workers is so methodologically
flawed that its conclusions should not be taken seriously. Previous studies that projected a
shortfall of skilled labor have been contradicted by subsequent developments (Fechter, 1994).
And, finally, the number of permanent resident visas issued since FY 92 in the employment-
preference categories has fallen short of the allocated quota (Papademetriou and Yale-Loehr,
1996), and more than 40,000 of these visas (out of 140,000) went unused during FY 98 (Burdette,
1999).

Whether the U.S. labor force needs more high-tech immigrant workers can be debated.
But one thing is clear. We do need more data about the size, shape, and growth of the science
and engineering workforce in this country (U.S. General Accounting Office, 1998). IMMACT

was passed with little regard for such information, and the higher quotas on H-1B visas were a



response more to pressure from special interest groups than to solid evidence of a skilled-labor
shortage. Better data can contribute to better policy:

The lack of adequate data, which inhibits the making of

informed policy choices, often forces policy prescriptions to rely

on anecdotal or plainly false “evidence,” and enables those

interested in making political arguments based on dubious facts

to do so with relative impunity (Papademetriou and Yale-Loehr,

1996: 14).

This article provides new information on the growth and changing composition of the
science and engineering (S&E) workforce in the United States from 1970 to 1997 and highlights
the contribution of foreign-born scientists and engineers to these trends. The data come from the
1970 and 1990 decennial censuses and from the March 1997 Current Population Survey. We
include in the S&E workforce all members of the civilian labor force who report a science or
engineering occupation. Our universe of S&E occupations agrees with the definition used by the
National Science Foundation in its Scientists and Engineers Statistical Data System (SESTAT).

Table 1 shows that the number of scientists and engineers increased by almost 150
percent between 1970 and 1997, growing from 2.0 million to 4.9 million. At the same time, the
foreign-born share rose from 7.6 percent to 14.8 percent. The tempo of growth exhibited by the
S&E population is strikingly different from that of the overall U.S. civilian labor force. Across
the entire 27-year period, the average annual growth rate for the number of scientists and
engineers is nearly double the rate for the total labor force (3.3 versus 1.8 percent). As a result,
scientists and engineers increased their share of the labor force from 2.4 percent in 1970 to 3.6
percent by 1997 (U.S. Bureau of the Census, 1997). Moreover, the total U.S. labor force grew
faster between 1970 and 1990 than it did in the 1990s (2.1 versus 1.1 percent per year), as the
large baby boom cohorts were being absorbed into the labor market in the earlier period. By
contrast, growth of the S&E workforce has been much more rapid in the 1990s than in the

preceding two decades (5.5 versus 2.5 percent per year). Since 1990, the number of foreign-born

scientists and engineers in the labor force has increased by nearly 10 percent per year.



Table 2 shows the distribution of the total S&E labor force across the five SESTAT
major groups, including computer and mathematical sciences, life and related sciences, physical
and related sciences, social and related sciences, and engineering. The number of people in each
S&E category grew steadily between 1970 and 1997, but the patterns of growth were sharply
dissimilar. Engineering’s share fell from two-thirds to less than one-half, whereas the proportion
of all scientists and engineers who reported themselves as computer or mathematical scientists
rose from one in every eight in 1970 to one in three by 198hough the distribution across
S&E fields is quite similar for native- and foreign-born scientists and engineers, there were
statistically significant nativity differentials in both 1970 and 1990. The foreign born were
disproportionately concentrated in physical and related sciences, while natives had a greater
presence in computer and mathematical sciences.

Reflecting trends in overall U.S. immigration, foreign-born scientists and engineers now
come mainly from Asia, whereas Europe predominated in earlier decades. In 1970, for example,
Germany, Canada, and England were the three leading source countries. China ranked fourth,
and India ranked fifth. Today, India and China rank first and second and together account for
one-quarter of all non-native scientists and engineers. The other three leading sending countries
(Japan, Philippines, and Vietnam) are also in Asia. Finally, the pace of high-end immigration
shows no signs of letting up. Approximately three in every ten foreign-born scientists and
engineers in the country today arrived in the 1990s.

Does all this add up to a skilled-labor shortage? Apart from spot shortages that exist in
any production process, longer-term labor shortages can only exist if there is some artificial
mechanism that prevents wages from rising to a market-clearing wage. None of these

mechanisms seems to be present in today's competitive labor markets. Rising wages or total

* Job switching or simply relabeling one’s own occupation may account for some of the growth differences
between engineering and computer and mathematical sciences. As economist John Bishop has noted,
“Fortunately, most electrical engineers can do work in computer science. One reason computer science and



compensation would be one sign of growing labor scarcity. But scientists’ and engineers’ annual
salaries, measured aggregately in constant dollars, have been falling (Espenshade and Usdansky,
1999). Perhaps the view of one labor economist comes closest to the heart of the matter: “If
computer companies’ response to difficulty in hiring at the existing wage is just to put out ads and
not to raise salaries, then it is not surprising that they perceive some sort of shortage” (Kemmet

and Widerquist, 1998: 7).

systems analysis jobs were able to grow was people moved from electrical engineering into them” (quoted
in Kemmet and Widerquist, 1998: 8).



Table 1. Number of Scientists and Engineers in the U.S. Civilian Labor Force, by Nativity:
1997, 1990, and 1970

1997 1990 1970
Nativity Number % Number % Number %
Total 4,917,100 100.0 3,345,600 100.0 2,026,400 100.0
Native Born 4,188,200 85.2 2,965,800 88.6 1,872,300 924

Foreign Born 728,900 14.8 379,800 114 154,100 7.6




Table 2. Scientists and Engineers in the U.S. Civilian Labor Force,
by Occupation and Nativity: 1997, 1990, and 1970

1997
Native Born Foreign Born Total
Occupation Number %  Number %  Number %
Total 4,188,200 100.0 728,900 100.0 4,917,100 100.0
Computer Science 1,383,400 33.0 251,100 345 1,634,400 33.2
Life Science 244,300 5.8 46,200 6.3 290,500 5.9
Physical Science 270,400 6.5 34,500 4.7 304,900 6.2
Social Science 452,800 10.8 65,800 9.0 518,600 10.5
Engineering 1,837,300 43.9 331,300 45.5 2,168,600 44.1
1990
Native Born Foreign Born Total
Occupation Number %  Number %  Number %
Total 2,965,800 100.0 379,800 100.0 3,345,600 100.0
Computer Science 700,400 23.6 80,800 21.3 781,200 234
Life Science 148,500 5.0 19,800 5.2 168,300 5.0
Physical Science 223,100 7.5 35,500 9.4 258,600 7.7
Social Science 351,700 11.9 27,500 7.2 379,300 11.3
Engineering 1,542,100 52.0 216,100 56.9 1,758,200 52.6
1970
Native Born Foreign Born Total
Occupation Number %  Number %  Number %
Total 1,872,300 100.0 154,100 100.0 2,026,400 100.0
Computer Science 233,200 12.5 11,700 7.6 244900 12.1
Life Science 113,600 6.1 10,300 6.7 123,900 6.1
Physical Science 165,700 8.8 22,700 14.8 188,400 9.3
Social Science 118,800 6.3 10,400 6.8 129,300 6.4
Engineering 1,241,000 66.3 99,000 64.2 1,339,900 66.1

*The nativity differential is significant at the 0.01 level.
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