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Summary
The increased presence of foreign students in graduate science and engineering
programs and in the scientific workforce has been and continues to be of concern to
some in the scientific community. Enrollment of U.S. citizens in graduate science
and engineering programs has not kept pace with that of foreign students in those
programs. In addition to the number of foreign students in graduate science and
engineering programs, a significant number of university faculty in the scientific
disciplines are foreign, and foreign doctorates are employed in large numbers by
industry.
Few will dispute that U.S. universities and industry have chosen foreign talent
to fill many positions. Foreign scientists and engineers serve the needs of industry
at the doctorate level and also have been found to serve in major roles at the masters
level. However, there are charges that U.S. workers are adversely affected by the
entry of foreign scientists and engineers, who reportedly accept lower wages than
U.S. citizens would accept in order to enter or remain in the United States.
NSF data reveal that in 2005, the foreign student population earned
approximately 34.7% of the doctorate degrees in the sciences and approximately
63.1% of the doctorate degrees in engineering. In 2005, foreign students on
temporary resident visas earned 30.8% of the doctorates in the sciences, and 58.6%
of the doctorates in engineering. The participation rates in 2004 were 28.5% and
57.3%, respectively. In 2005, permanent resident status students earned 3.8% of the
doctorates in the sciences and 4.5% of the doctorates in engineering, slightly above
the 2004 levels of 3.7% and 4.2%, respectively.
Many in the scientific community maintain that in order to compete with
countries that are rapidly expanding their scientific and technological capabilities, the
country needs to bring to the United States those whose skills will benefit society and
will enable us to compete in the new-technology based global economy. The
academic community is concerned that the more stringent visa requirements for
foreign students may have a continued impact on enrollments in colleges and
universities. There are those who believe that the underlying problem of foreign
students in graduate science and engineering programs is not necessarily that there
are too many foreign-born students, but that there are not enough native-born
students pursuing scientific and technical disciplines.
Legislation has been introduced in the 110th Congress to attract foreign students
in the scientific and technical disciplines. H.R. 1645, the Security Through
Regularized Immigration and a Vibrant Economy Act of 2007, would provide,
among other things, an expansion of the types of individuals who would no longer
be subjected to the annual limits on legal immigrants. Included in this group would
be those who (1) hold an advanced degree in science, mathematics, engineering, or
technical fields and who have been working in the United States in a related field for
three years on a nonimmigrant visa; and (2) been awarded a medical specialty
certification based on post-doctoral training and experience in the United States.
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Foreign Science and Engineering Presence
in U.S. Institutions and the Labor Force
The increased presence of foreign students in graduate science and engineering
programs and in the scientific workforce has been and continues to be of concern to
some in the scientific community.1 Enrollment of U.S. citizens in graduate science
and engineering programs has not kept pace with that of foreign students in those
programs.2 In addition to the number of foreign students in graduate science and
engineering programs, a significant number of university faculty in the scientific
disciplines are foreign, and foreign doctorates are employed in large numbers by
industry.
Those in the scientific community, arguing for ceilings on admissions for
immigrants, maintain that foreign students use U.S. graduate education programs as
stepping stones to immigration through sponsorships for permanent residence.3
Approximately 56% of foreign doctorate degree earners on temporary visas remain
in the United States, with many eventually becoming citizens.4 Data on adjustments
from temporary visas to permanent status increased by 68% from 347,416 in 2003
1

This report excludes the discussion of foreign students entering the medical profession. For
a general discussion of foreign students in the United States in all disciplines, see for
example, CRS Report RL31146, Foreign Students in the United States: Policies and
Legislation, by Chad C. Haddel.
2

National Science Foundation, First-Time, Full-Time Graduate Student Enrollment in
Science and Engineering Increases in 2006, Especially Among Foreign Students, NSF08302, InfoBrief, Arlington, VA, December 2007, 6 pp., and McCormack, Eugene, “Number
of Foreign Students Bounces Back to Near-Record High,” The Chronicle of Higher
Education, v. 54, November 16, 2007, p. A1.

3

An employer may sponsor a foreign scientist or engineer for permanent residence, if they
meet terms established by the Immigration and Nationality Act.
4

Foreign students planning to remain in the United States following graduation vary by field
and discipline as well as by country. For all science and engineering fields, the stay rate is
56%; for physical sciences, 64%; life sciences, 63%; mathematics, 57%; computer sciences,
63%; and agricultural sciences, 38%. Stay rates are not static, and various estimates appear
in the literature. Differences are observed over a period of time in the main country of
origin for foreign scientists and engineers. (It is estimated that Chinese and Indian students
who choose to remain in the United States following their studies range from 66% to 92%
and 77% to 88% respectively). The stay rates of foreign students have an impact on both the
U.S. economy and the supply of scientific personnel in the United States and on the
economies of the home countries of the foreign students. National Science Foundation,
Science and Engineering Indicators 2004, Volume I, NSB04-01, Arlington, VA, January 15,
2004, pp. 3-38 - 3-39. See also Finn, Michael G., Stay Rates of Foreign Doctorate
Recipients from U.S. Universities, 2005, Science and Engineering Education, Oak Ridge
Institute for Science and Education, 2007, 20 pp.
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to 583,921 in 2004.5 It is estimated that by 2010, more than 50% of all employmentbased preference workers would adjust their temporary status to permanent status.
Few will dispute that U.S. universities and industry have chosen foreign talent
to fill many positions.6 Foreign scientists and engineers serve the needs of industry
at the doctorate level and also have been found to serve in major roles at the masters
level.7 Not surprisingly, there are charges that U.S. workers are adversely affected
by the entry of foreign scientists and engineers, who reportedly accept lower wages
than U.S. citizens would accept in order to enter or remain in the United States.8
These arguments occur in the context of a debate on projections and potential
imbalances in certain scientific and technical disciplines.9 The U.S. Bureau of Labor
Statistics reports that between the years 2000 and 2010, employment in science and
engineering fields will increase at a faster rate than all other occupations. The growth
rate will result, primarily, from growth in mathematics and computer-related
occupations.10
Much attention in the scientific community has focused on the H-1B temporary
admissions program.11 A report of the National Science Foundation (NSF) during the
5

Department of Homeland Security, Office of Immigration Statistics Management
Directorate, U.S. Legal Permanent Residents: 2004, Nancy F. Rytina, June 2005, p. 3.
6

It is estimated that in colleges and universities, foreign-born doctorate degree holders
account for approximately 33% of the full-time faculty in computer sciences, 26% in
engineering, 33% in mathematics, and 22% in the physical sciences. At the postdoctoral
level, the participation of foreign doctorate holders is 56% in engineering, 50% in
mathematics, and 42% in physical sciences. Data show that since 1990, approximately 50%
of the U.S. Nobel laureates in the scientific and technical disciplines were foreign-born.
Science and Engineering Indicators 2004, Volume 2, Appendix Table 5-25.

7

See for example The National Academies, Committee on Science, Engineering, and Public
Policy, Policy Implications of International Graduate Students and Postdoctoral Scholars
in the United States, Washington, DC, May 2005, pp. 17-65.

8

Center for Immigration Studies, Davis, Donald R. and David E. Weinstein, United States
Technological Superiority and the Losses From Migration, February 2005, 7 pp.
9

The National Academy of Sciences, Committee on Science, Engineering, and Public
Policy, Rising Above the Gathering Storm, Washington, 2005, pp. 3-1 - 3-31, Monastersky,
Richard, “Is There a Science Crisis? Maybe Not,” The Chronicle of Higher Education, v.
50, July 9, 2004, p. A10, and Jackson, Shirley Ann, Envisioning a 21st Century Science and
Engineering Workforce for the United States, Report to the Government-University-Industry
Research Roundtable, Washington, DC, 2003, 18 pp.

10

Hecker, Daniel E., “Occupational Employment Projections to 2012,” Monthly Labor
Review, February 2004, pp. 80-105.
11

The H-1B visa category was established by the Immigration Act of 1990. The
Immigration Act and the American Competitiveness and Workforce Improvement Act of
1998 regulate H-1B policy and guide H-1B procedures. The H-1B temporary visa category
allows the foreign professional to work in the United States in specialty occupations for a
period up to six years (generally in three-year increments). Typically the specialty
occupation includes positions such as scientists, engineers, teachers, computer programmers,
medical doctors, and physical therapists. The application for H-1B status must be filed by
(continued...)
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late 1980s claiming a nationwide shortage of scientists and engineers may have
contributed to the decision by Congress to expand the skilled-labor preference system
contained in the Immigration Act of 1990.12 The 1990 legislation more than doubled
employment-based immigration, including scientists and engineers entering under the
H-1B visa category. The Act raised the numerical limits or ceilings on permanent,
employment-based admissions, from 54,000 to 140,000 annually.13 In addition, the
legislation ascribed high priority to the entry of selected skilled and professional
workers, and simplified admissions procedures for foreign nationals seeking to
temporarily work, study, or conduct business in the United States.
On October 17, 2000, the American Competitiveness in the Twenty-First
Century Act of 2000 was signed into law (P.L.106-313), significantly changing the
H-1B program and the employment-based immigration program. The legislation
raised the annual number of H-1B visas to 195,000 for FY2001, FY2002, and
FY2003, and returned to 65,000 in FY2004. It excluded from the new ceiling all H1B nonimmigrants who are employed by institutions of higher education and
nonprofit or governmental research organizations. The law authorized additional H1B visas for FY1999 to offset the visas inadvertently approved for the year that
exceeded the cap.14 In addition, the law increased the fees employers paid for each
petition for nonimmigrant status — from $500 to $1,000 per petition.15 A portion of
the fees are made available to the NSF for the development of private-public

11

(...continued)
an employer; an individual cannot obtain an H-1B visa on his or her own. Employers of H1B workers are required to meet certain labor conditions, including paying comparable
wages. The requirements are designed to ensure that U.S. workers are not negatively
impacted by nonimmigrant workers. For expanded discussion of the H-1B visa see CRS
Report RL30498, Immigration: Legislative Issues on Nonimmigrant Professional Speciality
(H-1B) Workers, by Ruth Ellen Wasem, and Usdansky, Margaret L. and Thomas J.
Espenshade, The H-1B Visa Debate in Historical Perspective: The Evolution of U.S. Policy
Toward Foreign-Born Workers, Working Paper No. 11, The Center for Comparative
Immigration Studies, University of California-San Diego, May 10, 2000, 11pp.
12

The shortage of technical workers that was projected and used to justify the significant
increase in employment-based immigration authorized by the 1990 Immigration Act never
materialized. The projections were determined to be erroneous because of flawed data and
faulty methodology. Mervis, Jeffrey, “Congress Presses Probe Into NSF Prediction of
Scientist Shortage,” The Scientist, v. 5, October 28, 1991, pp. 1, 6-7.
13

Immigration to the United States occurs in three ways: (1) legal, including family- and
employment-based immigration; (2) humanitarian, which includes refugees and/or asylum
seekers; and (3) illegal.
14

The then Immigration and Naturalization Service acknowledged that in the fall of 1999,
problems with the computerized tracking system lead to the approval of between 21,888 and
23,385 more H-1B visas allowable for FY1999. See for example General Accounting
Office, H-1B Foreign Workers: Better Controls Needed to Help Employers and Protect
Workers, GAO/HEHS-00-157, Washington, DC, September 2000, pp. 28-29.
15

The law expanded the list of employers who are exempt from paying the fee. For
expanded discussion of the H-1B specialty worker see General Accounting Office, Grants
from H-1B Visa Fees Meet Specific Workforce Needs, But At Varying Skill Levels, GAO-02881, Washington, DC, September 2002, 78 pp.
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partnerships in K-12 education, the expansion of computer science, engineering, and
mathematics scholarships, and the establishment of demonstration programs or
projects that provide technical skills training for U.S. workers, both employed and
unemployed.16
Signed into law on December 8, 2004, P.L. 108-447, The Consolidated
Appropriations Act, 2005, reauthorized H-1B funding.17 The fee employers pay for
each petition was raised from $1,000 to $1,500 per petition. For employers with less
than 25 full-time equivalent employees, the fee was set at $750 per petition. Also,
the legislation created an additional 20,000 H-1B visas for FY2005, for those who
had earned a masters degree or higher from a U.S. institution of higher education.18
The scientific community has been divided over proposals to impose stricter
immigration limits on people with scientific and technical skills. Attempts to settle
upon the balance between the needs for a highly skilled scientific and technical
workforce, and the need to protect and ensure job opportunities, salaries, and working
conditions of U.S. scientific personnel, will continue to be debated. This paper
addresses these issues.

Foreign Students in U.S. Institutions
The number of non-U.S. citizens enrolling in U.S. colleges and universities
slowed following the September 11th terrorist attacks.19 The slowing of enrollments
has been attributed to, among other things, the tightening of U.S. visa policies and
increased global competition for graduates in the scientific and technical disciplines

16

In addition, the Department of Labor received fees for job training, scholarships, and
grants. The fees had sunset on October 1, 2003.
17

Title IV, Subtitle B: H-1B Visa Reform.

18

The first 20,000 H-1B beneficiaries with an earned master’s degree or higher from a U.S.
institution are exempt from the annual congressional mandated H-1B visa cap of 65,000.
In addition, the legislation modified the formula for allocating fees from the H-1B
Nonimmigrant Petitioner Account. See U.S. Department of Homeland Security, U.S.
Citizenship and Immigration Services, Press Release, “USCIS to Implement H-1B Visa
Reform Act of 2004,” December 9, 2004, 2pp. Citizenship and Immigration Services began
taking applications for the 20,000 H-1B visa workers with advanced degrees on May 12, two
months behind schedule. The USCIS stated that the delay in implementation of the
expanded H-1B visa program resulted from a need for clarification and interpretation of the
law. NOTE: The USCIS exceeded the 65,000 cap on H-1B visas by approving 10,000 more
petitions for visas than were authorized by Congress.
19

See for example Jaschik, Scott, “International Recovery,” Inside Higher Ed, November
13, 2006, [http://insidehighered.com/news/2006/11/13/intl], McCormack, Eugene, “Foreign
Applications to Graduate Schools Rise After 2-Year Drop,” The Chronicle of Higher
Education, v. 52, March 31, 2006, Bhattacharjee, Yudhijit, “Drop in Foreign Application
Slows,” Science, v. 307, March 18, 2005, p. 1706, and Policy Implications of International
Graduate Students and Postdoctoral Scholars in the United States, pp. 17-34.
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from countries such as China, India, and Canada.20 However, a 2008 report of the
Institute of International Education reveals that for the academic year 2006-2007, the
number of foreign-born students (in all disciplines) increased by 3.0% a two-year
decline.21 The increase for this academic year was the first significant enrollment
increase since 2001-2002. In addition, new foreign student enrollment for 2006-2007
increased by approximately 10.0% from the previous academic year. The new
enrollments are said to result from both recruitment efforts by U.S. institutions and
recently improved visa processing for students.22 The international student
enrollment changes are reflected differently by types of institutions, levels of study,
and disciplines.
There are noticeable differences by world region of origin in the flow of foreign
students to the United States. India’s students were 14.4% of the population for
academic year 2006-2007. The other countries of origin of foreign students falling
within the top ten were China (11.6%), Republic of Korea (10.7%), Japan (6.1%),
Taiwan (5.0%), Canada (4.9%), Mexico (2.4%), Turkey (2.0%), Thailand (1.5%),
and Germany (1.5%). The top ten fields of study for all foreign students were:
business and management (17.8%), engineering (15.3%), other (10.1%), physical and
life sciences (8.9), social sciences (8.4%), mathematics and computer sciences
(7.9%), optional practical training (7.5%), fine and applied arts (5.1%), health
professions (4.9%), and intensive English language (3.8%).23

Participation Rates in Science and Engineering
NSF data reveal that in 2005, the foreign student population earned
approximately 34.7% of the doctorate degrees in the sciences and approximately
63.1% of the doctorate degrees in engineering.24 In 2005, foreign students on
temporary resident visas25 earned 30.8% of the doctorates in the sciences, and 58.6%
20

See for example Mooney, Paul and Shailaja Neelakantan, “No Longer Dreaming of
America,” The Chronicle of Higher Education, v. 51, October 8, 2004, p. A41, Birchard,
Karen, “Canada Seeks More Foreign Students,” The Chronicle of Higher Education, v. 51,
April 29, 2005, p. A39, and Altbach, Philip G., “Higher Education Crosses Borders - Can
the United States Remain the Top Destination for Foreign Students?,” Change, March/April
2004. pp. 19-24.
21

Institute of International Education, Open Doors 2007 Online: Report on International
Educational Exchange, November 12, 2007, [http://opendoors.iienetwork.org/?p=113743].
22

See for example, Government Accountability Office, Higher Education - United States’
and Other Countries’ Strategies for Attracting and Funding International Students, GAO08878T, Washington, DC, June 19, 2008, 12 pp., and Hermes, JJ, “New Fulbright Grant
Brings Scientists to U.S.,” The Chronicle of Higher Education, v. 54, October 26, 2007, p.
A42.
23

Ibid.

24

National Science Foundation, Science and Engineering Doctorate Awards:2005, Detailed
Statistical Tables, NSF07-305, Arlington, VA, December 2006, Table 3.
25

A temporary resident is a person who is not a citizen or national of the United States and
(continued...)
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of the doctorates in engineering.26 (See Figure 1). The participation rates in 2004
were 28.5% and 57.3%, respectively. In 2005, permanent resident status27 students
earned 3.8% of the doctorates in the sciences and 4.5% of the doctorates in
engineering, slightly above the 2004 levels of 3.7% and 4.2%, respectively. Trend
data for science and engineering degrees for the years 1996-2005 reveal that of the
non-U.S. citizen population, temporary resident status students consistently have
earned the majority of the doctorate degrees. (See Tables 1 and 2).
Figure 1. Doctorate Degrees: U.S. and Non-U.S. Citizens, 2005

Source: Science and Engineering Doctorate Awards: 2005, Table 3.
Note: An additional 1,180 degrees in the sciences, and 366 degrees in engineering were
awarded to individuals of unknown citizenship.

Disaggregated data for the subfields of science provide a detailed picture of
degree recipients by U.S. citizenship and non-U.S. citizenship status. In 2005,
foreign students (temporary and permanent resident status) were awarded 46.1% of
the doctorates in the physical sciences, an increase from the 43.9% awarded in 2004.
In mathematics, 55.1% of the doctorates were awarded to foreign students in 2005,
an increase from the 54.2% awarded in 2004. For the computer sciences, 58.7%
were awarded to foreign students, an increase above the 2004 level of 53.7%. The

25

(...continued)
who is in this country on a temporary basis and can not remain indefinitely. The terms
nonresident alien or nonimmigrant are used interchangeably.
26
27

Science and Engineering Doctorate Awards:2005, Table 3.

A permanent resident (“green card holder”) is a person who is not a citizen of the United
States but who has been lawfully accorded the privilege of residing permanently in the
United States. The terms resident alien or immigrant apply.
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earth, atmospheric, and ocean sciences and the agricultural and biological sciences
awarded 35.6% and 32.1% of the degrees respectively to foreign-born students in
2005, compared to the 2004 levels of 36.0% and 30.9%. In the social sciences and
psychology, 24.6% of the doctorates were awarded to foreign students in 2005, a
slight decrease from 22.0% awarded in 2004.28

Table 1. Science Doctorates: Non-U.S. Citizens — Temporary
and Permanent Residents as a Percentage of Total Awards,
1996-2005
Total
Sciences

Temporary
Residents

As % of Total
Awards

Permanent
Residents

As % of Total
Awards

1996

20,931

5,140

24.6

2,216

10.6

1997

21,115

4,952

23.5

1,688

8.0

1998

21,352

5,164

24.2

1,513

7.1

1999

20,601

5,047

24.5

1,250

6.1

2000

20,643

5,207

25.2

1,059

5.1

2001

19,988

5,156

25.8

971

4.9

2002

19,505

5,042

25.8

898

4.6

2003

19,995

5,472

27.4

832

4.2

2004

20,497

5,843

28.5

761

3.7

2005

21,570

6,650

30.8

827

3.8

Source: Science and Engineering Doctorate Awards: 2005, Table 3.

28

Science and Engineering Doctorate Awards: 2005, Table 3.
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Table 2. Engineering Doctorates: Non-U.S. Citizens —
Temporary and Permanent Residents as a Percentage of Total
Awards, 1996-2005
Total
Engineering

Temporary
Residents

As % of
Total
Awards

Permanent
Residents

As % of
Total
Awards

1996

6,309

2,762

43.8

793

12.6

1997

6,114

2,555

41.8

593

9.7

1998

5,921

2,579

43.6

478

8.1

1999

5,330

2,191

41.1

404

7.6

2000

5,323

2,451

46.0

350

6.6

2001

5,508

2,787

50.6

299

5.4

2002

5,077

2,649

52.2

272

5.4

2003

5,279

2,910

55.1

266

5.0

2004

5,775

3,308

57.3

242

4.2

2005

6,404

3,754

58.6

285

4.5

Source: Science and Engineering Doctorate Awards: 2005, Table 3.

The NSF provides specific data on the country of origin of foreign-born science
and engineering doctorate awards. Data for 2005 reveal that of the earned doctorate
degree holders (non-U.S. citizens), 29.9% were from China, 9.6% were from India,
3.8% were from Taiwan, 3.2% from Canada, 3.5% from Africa, 3.0% from Turkey,
1.8% from Japan, 1.4% from Brazil, and 1.6% from Germany.29 See Figure 2 for
additional disaggregated data on doctorate degrees awarded to non-U.S. citizens by
country of origin.

29

Science and Engineering Doctorate Awards: 2005, Table 11.
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Figure 2. Non-U.S. Citizens Awarded Doctorates in Science
and Engineering by Country or Citizenship, 2004

Source: Science and Engineering Doctorate Awards: 2005, Table 11.
Note: A total of 78 degrees were awarded to non-U.S. citizens from countries unknown.

Support of Foreign Students in Graduate School
Certain restrictions have been placed on foreign students with temporary
resident student status who are enrolled in graduate programs in U.S. institutions.
Foreign graduate students are required to be full-time students, and are prohibited,
due to visa restrictions, from seeking employment.30 While they are prohibited also
from obtaining most fellowships, traineeships or federally guaranteed loans, they are
able to be employed as research assistants or teaching assistants on federally funded
research projects.
Foreign and U.S. science and engineering graduate students receive financial
support from many resources — personal, university (primarily through teaching
assistantships, research assistantships/traineeships, fellowships/dissertation grants)31,

30

Restrictions are primarily because of their temporary status and related visa restrictions
imposed by the Immigration and Nationality Act.
31

Private foundations, federal agencies, and state governments are usually the original
sources of these funds.

CRS-10
foreign government, employer, and other.32 Many foreign students receive support
from their home country, though it is generally limited to the first year of study.33 For
the continuing years, the university usually provides support mostly in the form of
research assistantships or teaching assistantships. While temporary resident foreign
students are ineligible for direct federal aid, the university support provided to them
through research assistantships and teaching assistantships often results from
federally funded research grants awarded to their home institution.34
The 2006 report, Doctorate Recipients from United States Universities:
Summary Report 2005, reveals that institutions of higher education provide a
significant amount of support, primarily through teaching assistantships, research
assistantships/traineeships, and fellowships/dissertation grants, to foreign students
on temporary and permanent resident visas.35 In all fields, a greater percentage of
non-U.S. citizen doctoral recipients receive financial assistance from universities
than do U.S. doctoral recipients.36 (See Table 3 for primary sources of financial
support). A disaggregation of the data by race/ethnicity reveal that 41.% of black
doctoral students relieved on their own resources to finance their graduate studies,
followed by Native Americans at 37.4%, whites, at 31.7%, Hispanics, at 32.7%, and
Asians, at 17.2%.37

32

A significant number of doctoral students receive support from more than one source or
one mechanism. Multiple sources of support may occur in the same academic year.
33

A new educational bilateral exchange program entered into by President Bush and Saudi
King Abdullah will provide full tuition support for approximately 15,000 Saudi students
studying in U.S. institutions in the academic school year 2006-2007. “US Schools Compete
for Thousands of Saudi Students,” International Herald Tribune, September 9, 2006.
34

The NSF reports that “Total Federal support of graduate students is underestimated since
reporting on Federal sources includes only direct Federal support to a students and support
to research assistants financed through the direct costs of Federal research grants. This
omits students supported by departments through the indirect costs portion of research
grants; such support would appear as institutional (non-Federal) support, since the university
has discretion over how to use theses funds.” Science and Engineering Indicators 2000,
Volume I, NSB00-1, Arlington, VA, January 13, 2000, pp. 6-29.
35

Doctorate Recipients from United States Universities: Summary Report 2005, pp. 26-30.

36

Primary mechanisms of support differ broadly by discipline and field of study.
Admittedly, various graduate programs have different financial aid policies and
mechanisms, with science and engineering programs offering more fellowships and
traineeships than other disciplines.

37

Doctorate Recipients from United States Universities: Summary Report 2005, p. 63.
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Table 3. Primary Sources of Financial Support for Doctorate
Recipients, 2005
Primary Source of Support
All Fields
- Teaching Assistantships
- Research
Assistantships/Traineeships
- Fellowships/Dissertation
Grants
- Own Resources
- Foreign Government
- Employer
- Other

U.S.
Citizen
38,531 24,900
17.1
15.3
Total

N
%

Permanent Temporary
Visa
Visa
1,488
11,987
21.9
20.3

%

26.9

16.9

31.3

47.2

%
%
%
%
%

27.5
22.7
1.7
3.8
0.2

30.7
31.4
0.0
5.4
0.2

26.3
16.1
—
2.6
—

21.1
5.5
5.2
0.7
0.0

Source: Doctorate Recipients from United States Universities: Summary Report 2005, p. 63.
Note: Includes only doctorate recipients who reported primary source of support.

In the physical sciences, which include mathematics and computer sciences,
universities provided the primary support for 82.1% of temporary resident students,
73.1% for permanent residents, and 58.5% for U.S. citizens.38 In engineering, 81.1%
of temporary resident students received primary financial support from universities,
as did 71.1% of permanent resident students, and 42.3% of U.S. citizen doctoral
students. Even in those disciplines where foreign students do not participate with any
degree of frequency (i.e., education and the social sciences), larger percentages of
foreign doctoral students on temporary and permanent resident visas obtained their
primary financial assistance from universities than did comparable U.S. students. In
the field of education, 41.4% of temporary resident doctoral students received their
primary financial support from universities; for permanent resident students, 38.7%,
and for U.S. citizens, 13.3%. In the social sciences, universities provided financial
support to 51.9% of temporary resident doctoral students, 41.2% for permanent
residents, and 33.6% for U.S. citizens.

Perceived Benefits and Problems
There are divergent views in the scientific and academic community about the
effects of a significant foreign presence in graduate science and engineering
programs. Some argue that U.S. universities benefit from a large foreign citizen
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University support includes teaching assistantships, research assistantships, and research
traineeships.
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enrollment by helping to meet the needs of the university and, for those students who
remain in the United States, the nation’s economy.39
Foreign students generate three distinct types of measurable costs and benefits.
First, 13 percent of foreign students remain in the United States, permanently
increasing the number of skilled workers in the labor force. Second, foreign
students, while enrolled in schools, are an important part of the workforce at
those institutions, particularly at large research universities. They help teach
large undergraduate classes, provide research assistance to the faculty, and make
up an important fraction of the bench workers in scientific labs. Finally, many
foreign students pay tuition, and those revenues may be an important source of
income for educational institutions.40

The increased participation of foreign students in graduate programs has
generated critical responses by many in the minority community.41 Blacks,
Hispanics, and Native Americans, historically underrepresented in the science and
engineering fields, contend that disparity exists in the university science community
with respect to foreign students.42 It is charged that there is not equal access for U.S.
minorities to graduate education, receipt of scholarships, promotion to higher ranks,
receipt of research funds, access to outstanding research collaborators, and
coauthorship of papers and other outlets for scientific publications. Frank L. Morris,
former professor, University of Texas, charged that colleges and universities employ
exclusionary mechanisms. Rather than supporting minority graduate students,
institutions provided the majority of their resources to departments that have
admitted foreign students. In testimony before the Subcommittee on Immigration
and Claims, Morris stated that:
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Programs?,” National Bureau of Economic Research, Working Paper 10349, March 2004,
24 pp.
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The generous immigration policy coupled with the much better and
disproportionate and much better subsidy out of U.S. taxpayer funds of foreign
doctoral student over all American minority students and especially much better
than the support given to African American doctoral students. . . . This has
created a situation that place the economic well being of the African American
community in jeopardy because we have received inadequate doctoral training
to prepare for or compete in an increasing information and higher order
scientifically technologically driven current and future U.S. economy.43

Another criticism noted by some is that foreign student teaching assistants do
not communicate well with American students. Language as a barrier has been a
perennial problem for some foreign students.44 There are charges that the “accented
English” of the foreign teaching assistants affects the learning process.45 A large
number of graduate schools require foreign teaching assistants to demonstrate their
proficiency in English, but problems remain.46 Several states have passed legislation
setting English-language standards for foreign students serving as teaching
assistants.47
Some academics and scientists do not view scientific migration as a problem,
but as a net gain. These proponents believe that the international flow of knowledge
and personnel has enabled the U.S. economy to remain at the cutting-edge of science
and technology. A 2005 report of the National Academies states that:
The participation of international graduate students and postdoctoral scholars is
an important part of the research enterprise of the United States. In some fields
they make up more than half the populations of graduate students and
postdoctoral scholars. If their presence were substantially diminished, important
research and teaching activities in academe, industry, and federal laboratories
would be curtailed, particularly if universities did not give more attention to
recruiting and retaining domestic students.48
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Foreign Scientists and Engineers in the U.S. Labor
Force
During the 1980s, the number of immigrant scientists and engineering entering
the United States remained somewhat stable (12,000), registering only slight annual
increases. In 1992, there was a marked increase in the admissions of scientists and
engineering, fueled primarily by the changes in the Immigration Act of 1990 that
allowed significant increases in employment-based quotas of H-1B visas. By 1993,
the number of scientists and engineers on permanent visas increased to 23,534.49 The
numbers were increased further as a result of the Chinese Students Protection Act of
1992.50 Science & Engineering Indicators 2004 reports that the proportion of foreign
born scientists and engineers in the U.S. labor force reached a record in 2000,
revealing high levels of entry by holders of permanent and temporary visas during the
1990s. The issuance of permanent visas in the past few years has been impacted by
administrative changes at the U.S. Citizenship and Immigration Services, changes in
immigration legislation, and any impact of September 11th.
Foreign scientists and engineers on temporary work visas have generated
considerable discussion. As previously stated, recent legislation has increased the
annual quota for the H-1B program in which foreign-born workers can obtain visas
to work in an occupation for up to six years. The H-1B program, generally, is
thought of as an entry for technology workers, but it is used also to hire other skilled
workers.51 Science & Engineering Indicators 2002 states that “An H-1B visa is
sometimes used to fill a position not considered temporary, for a company may view
an H-1B visa as the only way to employ workers waiting long periods for a
permanent visa.”52 Data on selected occupations for which companies have been
given permission to hire H-1B visa workers are contained in Table 4.
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Table 4. H-1B Petitions Approved by Major Occupation Group,
Fiscal Year 2005
Occupation
Computer-Related Occupations
Engineering, Architecture, and Surveying )
Medicine and Health
Miscellaneous Professional, Technical, and Managerial
Life Sciences and Social Sciences
Mathematics and Physical Sciences
Education
Other
Total

Total
113,867
32,030
17,360
5,542
14,912
6,600
29,061
47,759
267,131

Percent
43.00
12.10
6.60
2.10
5.60
2.50
11.00
17.90
100.00

Source: U.S. Department of Homeland Security, U.S. Citizenship and Immigration
Services, Characteristics of Speciality Occupation Workers (H-1B): Fiscal Year 2005,
November 2006, 22 pp. NOTE: “During fiscal year 2005, USCIS approved 267,131 H-1B
petitions submitted by employers on behalf of alien workers. The number of approved
petitions exceeds the number of individual H-1B workers because more than one U.S.
employer may file a petition on behalf of individual H-1B workers (multiple petitions). The
number of approved petitions for initial employment exceeds the cap because of employerbased cap exemptions and multiple petitions for individuals. For example, approved
petitions for initial employment are exempt from the cap if the sponsors are institutions of
higher education or nonprofit organizations affiliated with institutions of higher education;
the sponsors are nonprofit research organizations or governmental research organizations;
or a beneficiary has a U.S. advanced degree.” p. 5.

Some argue that the influx of immigrant scientists and engineers has resulted
in depressed job opportunities, lowered wages, and declining working conditions for
U.S. scientific personnel. While many businesses, especially high-tech companies,
have recently downsized, the federal government issued thousands of H-1B visas to
foreign workers. There are those in the scientific and technical community who
contend that an over-reliance on H-1B visa workers to fill high-tech positions has
weakened opportunities for the U.S. workforce.53 Many U.S. workers argue that a
number of the available positions are being filled by foreign labor hired at lower
salaries.54 Those critical of the influx of immigrant scientists have advocated placing
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restrictions on the hiring of foreign skilled employees in addition to enforcing the
existing laws designed to protect workers. Those in support of the H-1B program
maintain that there is no “clear evidence” that foreign workers displace U.S. workers
in comparable positions and that it is necessary to hire foreign workers to fill needed
positions, even during periods of slow economic growth.55 A September 2003 report
of the General Accounting Office (GAO), H-1B Foreign Workers, Better Tracking
Needed to Help Determine H-1B Program’s Effects on U.S. Workforce, states that:
While a number of employers acknowledged that some H-1B workers might
accept lower salaries than U.S. workers, the extent to which wage is a factor in
employment decisions is unknown. Labor’s Wage and Hour Division (WHD),
which is responsible for ensuring that H-1B workers are receiving legally
required wages, has continued to find instances of program abuse. The extent to
which violations of the H-1B program take place is unknown and may be due in
part to WHD’s limited investigative authority.56

The maturing of the computer industry has wrought its own set of problems
relative to employment of foreign scientists and engineers.57 There are some who
contend that the salary of the foreign-born computer professionals working in the
United States is lower than that of their U.S. counterparts who are the same age and
educational level. Others charge that the hiring of H-1B workers “undermines the
status and bargaining position of U.S. workers.”58 The Department of Labor has
sought to enforce the existing policies on temporary employment of nonimmigrant
foreign workers under H-1B visas, and to penalize those employers who are found
to be in violation.
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Many in the scientific community maintain that in order to compete with
countries that are rapidly expanding their scientific and technological capabilities, the
United States needs to bring in those whose skills will benefit society and will enable
us to compete in the new-technology-based global economy. Individuals supporting
this position do believe that the conditions under which foreign talent enters U.S.
colleges and universities and the labor force should be monitored more carefully.59
And there are those who contend that the underlying concern of foreign students in
graduate science and engineering programs is not necessarily that there are too many
foreign-born students, but that there are not enough native-born students entering the
scientific and technical disciplines.60
In testimony before the House Subcommittee on 21st Century Competitiveness
and Select Education, C.D. Mote, Jr., President, University of Maryland, College
Park, stated that:
Other nations are competing effectively for [foreign students and scholars in
science and engineering] and will gain technological advances, weakening our
economic and technological position and our security. New contenders in the
fiercely competitive environment of higher education emerge daily. China has
set a goal to greatly increase over the next decade the number of universities, and
some will be of world-class stature. Taiwan and Japan also plan to build top
universities. Though most of the world’s top universities are currently in the
U.S., many are determined to change this balance, and they probably will. To
remain competitive in the coming decades, we must continue to embrace the
most capable students and scholars of other countries. Our security and quality
of life depend on it.61

Policy Implications
The debate on the presence of foreign students in graduate science and
engineering programs and the workforce has intensified as a result of the terrorist
attacks of September 11, 2001. It has been reported that foreign students in the
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United States are encountering “a progressively more inhospitable environment.”62
A June 2006 report of the Association of International Educators, Restoring U.S.
Competitiveness for International Students and Scholars, states that “ ... [F]or the
first time, the United States seems to be losing its status as the destination of choice
for international students.”63
Concerns have been expressed about certain foreign students receiving
education and training in sensitive areas.64 There has been increased discussion about
the access of foreign scientists and engineers to research and development (R&D)
related to chemical and biological weapons. Also, there is discussion of the added
scrutiny of foreign students from countries that sponsor terrorism.65 The academic
community is concerned that the more stringent requirements of foreign students may
have a continued impact on enrollments in colleges and universities.66 Others
contend that a possible reduction in the immigration of foreign scientists may affect
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negatively on the competitiveness of U.S. industry and compromise commitments
made in long-standing international cooperative agreements.67
The issue of tracking foreign students attending U.S. institutions has generated
particular debate in the academic and scientific community following the September
11th terrorist attacks.68 Prior to September 11th, the Illegal Immigration Reform and
Immigrant Responsibility Act (P.L. 104-208) authorized the Student and Exchange
Visa Program/Coordinated Interagency Partnership Regulating International Students
(SEVP/CIPRIS).69 This electronic information reporting system for tracking foreign
students and researchers was to replace the existing paper-based format. The
legislation required colleges and universities to monitor and compile data on foreign
students attending their respective institutions in such areas as date of
enrollment/reporting, field of study, credits earned, and source of financial support
for the student.70 The information was to be provided to the INS by the colleges and
universities. However, the system was never fully implemented, primarily because
institutions described it as being too costly, an “unnecessary burden on colleges and
universities,” and “an unreasonable barrier to foreign students.”71
The USA Patriot Act (P.L. 107-56 ) and the Enhanced Border Security and Visa
Entry Reform Act (P.L. 107-173) revised and enhanced the process for collecting and
monitoring data on foreign students and researchers in U.S. institutions.72 In
response to the legislation, the INS developed the Student and Exchange Visitor
Information System (SEVIS). SEVIS, a web-based system, was designed to maintain
current information on foreign students and exchange visitors in order to ensure that
they arrive in the United States, register at the institution or predetermined exchange
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program, and properly maintain their visa status during their stay.73 Congress
directed the then INS to have the tracking system in operation by January 30, 2003.
The deadline for implementation of SEVIS was extended to February 15, 2003.74
However, SEVIS experienced considerable problems and created excessive delays
in processing visa applications.75 The more rigorous screening of visa applicants was
one factor contributing to the delays.76 The existing problems with SEVIS are
described as being primarily those relating to technical matters and personnel costs.
Currently, there is a proposal to implement a second-generation system, SEVIS II,
that would expand the capabilities of the current tracking system and address any
reported technical difficulties or security issues.77
On September 13, 2005, the House Subcommittee on National Security,
Emerging Threats, and International Relations held a hearing to examine the
procedures put in place to correct the gaps and vulnerabilities in the visa process.78
Attention was directed at the mechanisms that are necessary to strengthen the visa
process as an antiterrorism tool while simultaneously facilitating legitimate travel by
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foreign students, scientists, researchers, and others in the United States.79 Witnesses
testified that consular workloads had increased significantly, yet the visa-processing
offices continued to lack strategic direction, adequate resources, and training. In
addition, reliable data were not readily available, across and among departments and
agencies, to determine security and visa fraud related issues and overall increased
visa wait times.80 Witnesses stated that because visa policies and requirements are
ongoing and can change quickly, clear procedures on visa issuance and monitoring
operations worldwide are necessary to guarantee that visas are adjudicated in a
consistent manner at each visa-issuing post.
The Government Accountability Office (GAO) has released several reports
detailing the efforts and the improvements that have been made in the visa
processing. Other reports of the GAO assessed agencies’ progress in implementing
recommended changes in visa operations.81 An April 4, 2006 report — Border
Security, Reassessment of Consular Requirements Could Help Address Visa Delays,
stated that while steps have been taken to improve the visa application system,
additional issues required immediate attention.82 The recommendations included
clarifying visa policies and procedures in order to facilitate their implementation, and
ensuring that consular officers have access to the needed tools to improve national
security and promote legitimate travel.
Comprehensive immigration reform legislation was debated and under
consideration at the beginning of the 110th Congress. Those attempts at reform failed
and it remains uncertain as to whether comprehensive immigration reform will be
revisited during the remainder of the 110th Congress. Currently, there are specific
pieces of legislation to address various issues in the immigration debate.83 Bills have
been introduced that are directed at attracting foreign students in the scientific and
technical disciplines. H.R. 1645, Security Through Regularized Immigration and a
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CRS-22
Vibrant Economy Act of 2007 (STRIVE), would provide, among other things, a new
visa category for foreign students pursuing degrees in science, engineering,
mathematics, and the technical disciplines. Foreign students earning degrees in the
scientific and technical disciplines would be allowed to pursue additional training up
to a maximum of 24 months following completion of their earned degree. In addition,
H.R. 1645 would expand the types of individuals who would no longer be subjected
to the annual limits on legal immigrants. Included in this group would be those who:
(1) hold an advanced degree in science, mathematics, engineering, or technical fields
and who have been working in the United States in a related field for three years on
a nonimmigrant visa; (2) been awarded a medical specialty certification based on
post-doctoral training and experience in the United States; and (3) work in shortage
occupations as designated by the Secretary of Labor. S. 1083, Securing Knowledge,
Innovation, and Leadership Act of 2007, would provide similar visa reforms and
remove numerical limits as found in H.R. 1645.

