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Executive Summary

This issue brief examines how many international STEM PhD graduates choose to stay
in the United States after earning their degrees and explores how those graduates
navigate the U.S. immigration system. Our analysis is based on data collected through
the National Science Foundation’s (NSF) Survey of Doctorate Recipients (SDR), a
survey that collects information on the demographics and employment trends of PhD
graduates from U.S. universities (see Box 1 for details).

We found that a large majority of foreign nationals who earn STEM PhDs in the United
States remain in the country many years after graduating. Specifically, we found that:

1.

Long-term stay rates are high. As of February 2017, roughly 77 percent of the
more than 178,000 international STEM PhD graduates from U.S. universities
between 2000 and 2015 were still living in the country.

Stay rates remain high even among older graduates. Since 2000, at least 65
percent of every year’s graduating class has stayed in the United States, and
since 2004, no graduating class has had a stay rate below 73 percent.

Stay rates are similar across STEM fields. Though stay rates for different fields
vary across individual years, no one STEM discipline has consistently higher or
lower stay rates than the others.

Chinese and Indian nationals account for nearly half of all international STEM
PhD graduates in the United States, and most stay long after graduation. In
February 2017, approximately 90 percent of Chinese nationals and 87 percent
of Indian nationals who completed STEM PhD programs in the United States
between 2000 and 2015 were still living in the country, compared to 66 percent
of graduates from other countries. Due to country caps on green cards, Indian
graduates have more difficulty obtaining permanent residency than other
international students.

International STEM PhD graduates follow a similar path through the U.S.
immigration system. The plurality of graduates who completed their degrees
between 2004 and 2011 had obtained permanent residency by February 2017,
and among those who graduated before 2004, nearly half had become
naturalized U.S. citizens.
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Box 1. National Science Foundation Survey Data

Our analysis relies on data from the NSF’'s SDR, a biennial panel survey that
collects information on the demographics and employment trends of PhD
graduates from U.S. universities. The survey includes PhD graduates who hold a
research doctorate in a science, engineering, or health-related field. We use data
from the 2017 survey, which was administered to a sample of 124,580 PhD
graduates who earned their degrees prior to July 1, 2015. Survey respondents
described their immigration status as of early February 2017}

Initially, we analyzed the stay rates of international STEM PhD graduates using
data from the 2019 SDR. We decided to use the 2017 SDR instead after NSF
warned of possible bias in estimates of stay rates based on 2019 data, due to
higher rates of nonresponse among PhD graduates who lived outside the United
States.” Our analysis of the 2019 data found virtually no change in overall stay-
rate trends between the two surveys (e.g., the stay rate for all international STEM
PhD graduates was roughly 77 percent in both the 2017 and 2019 SDR). Still,
given the potential issues in the 2019 survey, we cannot definitively conclude that
trends remained the same. We hope to reexamine stay-rate trends with greater
certainty using the forthcoming 2021 SDR.

SDR data is not publicly available due to privacy considerations. Researchers can
request access to the data through an NSF license request. The use of NSF data
does not imply NSF endorsement of the research, research methods, or
conclusions contained in this report.

" Specifically, the NSF recommended that researchers “exercise caution when conducting any small
domain analysis and estimation as the potential nonresponse bias may be non-ignorable at small domain
levels such as country of origin.” In other words, this bias would prevent us from obtaining reliable
estimates on the stay rates of students from individual countries, such as China and India.
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How Long Do International STEM PhD Graduates Stay in the United
States?

One of the United States’ greatest advantages in attracting STEM talent is the strength
of its higher education system. U.S. universities remain a top destination for students
around the world, particularly at the graduate level.? International students accounted
for more than 40 percent of the roughly 500,000 doctoral degrees awarded by U.S.
universities between 2000 and 2019.2 Those who stay in the country after receiving
their degrees strengthen the domestic STEM workforce and make valuable
contributions to the economy and society.*

As shown in Figure 1, the large majority of international students who earn their PhDs
from U.S. universities stay in the country for many years after graduation. As of
February 2017, approximately 77 percent of international STEM PhD holders who
graduated between 2000 and 2015 were still living in the United States. Since 2000, at
least 65 percent of every year’'s graduating class has stayed in the United States, and
since 2004, no graduating class has had a stay rate below 73 percent. Generally, stay
rates have fluctuated with the health of the U.S. economy. Graduates left the country at
higher rates immediately following the dot-com crash in 2000-2001 and the Great
Recession in the late-2000s. In both cases, stay rates rose back up as the economy
recovered.
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Figure 1. Stay Rates of International STEM PhD Graduates
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Source: 2017 NSF Survey of Doctorate Recipients (see Appendix A).”

Stay rates among international PhD graduates are similar across STEM disciplines.
Table 1 shows the stay rates among PhD graduates in different academic fields.
Though rates vary across fields in individual years, no one STEM discipline has
consistently higher or lower stay rates than the others. Overall, international STEM PhD
graduates are much more likely to remain in the United States after graduation than
those who earn PhDs in non-STEM fields. Between 2000 and 2015, the stay rate for
international PhD graduates who did not study STEM was approximately 55 percent,
compared to 77 percent among STEM graduates. The remainder of this paper focuses
specifically on STEM PhD graduates.®

"It is important to note the data referenced in Figure 1 and throughout the rest of this brief does not
reflect the immigration patterns of a single group of individuals over time. Rather, it provides a snapshot
of the immigration status of different graduate cohorts as of February 2017, unless otherwise specified.

Center for Security and Emerging Technology | 4



Table 1. Stay Rates of International PhD Graduates as of February 2017 by Field

Graduation Cohort

2000-2003 2004-2007 2008-2011 2012-2015 All Years

STEM 73% 75% 76% 81% 77%
CS/Math 68% 77% 75% 82% 76%
Engineering 75% 79% 78% 82% 79%
Life Sciences 69% 73% 78% 81% 76%
Physical Sciences 78% 71% 71% 77% 74%

Non-STEM 52% 53% 57% 58% 55%

All (STEM + Non-STEM) 69% 72% 74% 78% 74%

Source: 2017 NSF Survey of Doctorate Recipients.

Stay rates also varied significantly based on graduates’ nationalities, as shown in Figure
2. For example, Chinese and Indian nationals were far more likely to stay in the United
States after graduation than other international graduates. As of February 2017, about
90 percent of Chinese nationals and 87 percent of Indian nationals who earned STEM
PhDs between 2000 and 2015 were still living in the United States, compared to just
66 percent of graduates from other countries. The data also suggests that of the
Chinese and Indian graduates who leave the United States, most do so immediately
after graduation, while other international students are more likely to trickle out of the

country over time.
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Figure 2. Stay Rates of Chinese, Indian, and Other International STEM PhD Graduates
as of February 2017
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Source: 2017 NSF Survey of Doctorate Recipients (see Appendix B for more detailed data).

Prior research suggests there are three major categories of factors that affect
international graduate students’ decisions to stay or leave the country where they
obtained their degree: professional opportunities, immigration rules, and personal and
cultural considerations. Graduates are more likely to stay when immigration restrictions
are lower and when they have fewer job prospects and social ties in their home
country.®

How International STEM PhD Graduates Move Through the U.S.
Immigration System

Most foreign graduate students who attend U.S. universities enter the country under
F-1 student visas. These visas generally authorize students to remain in the country for
the duration of their studies. The subsequent immigration process for international
graduate students typically includes some combination of the following steps:
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temporary residency (e.g., an H-1B visa), permanent residency (i.e., a “green card”), and
ultimately citizenship through naturalization. Box 2 explains each of these steps in
greater detail.

Box 2. Understanding the Immigration System

After graduation, people who hold F-1 student visas can take a number of
different paths through the U.S. immigration system.

All graduates who hold F-1 visas are eligible for a period of Optional Practical
Training, which permits them to work on a full-time basis in the United States
while retaining their F-1 student visa status. STEM graduates may take up to three
years of OPT while non-STEM graduates are only eligible for one year.” After
finishing their studies or expending their OPT, graduates can apply for a different
temporary work visa or, in some cases, permanent residency.

Graduates can obtain temporary residency if their employer is willing to sponsor
them for a “non-immigrant” work visa. The most common of these authorizations
is the H-1B visa. H-1Bs are typically valid for three years, with an option to extend
for one additional three-year period.? Other types of non-immigrant work visas
exist—such as L-1 visas and J-1 visas—though they are not commonly used by
former international graduate students.®

Employers can also sponsor international students and non-immigrant workers for
permanent residency, otherwise known as green cards.'® Green cards are
awarded on a first-come-first-serve basis, with caps on the proportion of visas
that can go to applicants from a single country. These caps have created extensive
backlogs for applicants from certain populous countries, like China and India.

Permanent residents can begin the naturalization process after holding a green
card for three or five years. However, some forgo the naturalization process and
instead choose to remain in the United States by renewing their green cards every
10 years. From an employment perspective, the main benefit of citizenship is that
it opens the door to defense- and government-related jobs that otherwise exclude
non-U.S. citizens.
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This progression through the U.S. immigration system is depicted in Figure 3, which
shows the immigration status of different cohorts of international STEM PhD
graduates. In general, the more time that has passed since an individual earned their
degree, the further along they are in the immigration process.

For the first few years after earning their doctorate, international STEM PhD graduates
are most likely to live as temporary residents. A plurality of foreign nationals who
graduated six to 13 years before February 2017 had obtained green cards, and a
plurality of those who graduated 14 or more years before had become naturalized
citizens. Of the roughly 80,000 international students who earned STEM PhDs from
U.S. universities between 2000 and 2007, approximately 56,000 (70 percent) had
become permanent residents or naturalized citizens by February 2017.

Figure 3. Immigration Status of International STEM PhD Graduates as of February 2017
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Source: 2017 NSF Survey of Doctorate Recipients (see Appendix C for detailed data).*!
However, some graduates have a harder time putting down roots in the United States
than others. While international students generally compete on a level playing field

when applying for student visas and temporary residency, their ability to secure
permanent residency is heavily influenced by their nationality.
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Under current immigration laws, no more than 7 percent of green cards awarded in a
given year can go to individuals from any single country.'? These “country-based caps”
create lengthy backlogs for people coming from populous countries with large numbers
of applicants, most notably China and India. One study projected that a Chinese
national who applied for EB-2 or EB-3 permanent residency in 2020 would need to
wait more than a decade to have their application processed. For Indian nationals, the
expected wait time was upwards of 80 years.!3

U.S. policymakers have recently sought to streamline this choke point in the
immigration system—in February 2022, the U.S. House of Representatives approved a
measure that would exempt STEM PhD holders from country-based green card caps.'*
However, as of the publication of this brief, it is unclear whether the measure will be
enacted into law.

The remainder of this section takes a closer look at Chinese and Indian nationals who
obtain STEM PhDs from U.S. universities and explores how their journey through the
immigration system compares to other international PhD graduates. Chinese and Indian
students accounted for nearly half of the international STEM PhD graduates in the
United States between 2000 and 2015, and the vast majority stay in the United States
after earning their degrees.'®

China

More than 55,000 Chinese nationals graduated from STEM PhD programs at U.S.
universities between 2000 and 2015, accounting for nearly one-third of all international
graduates. As of February 2017, about 50,000 of those graduates (90 percent) still
lived in the United States.

As shown in Figure 4, Chinese STEM PhD graduates have generally followed the same
path through the immigration system as other international graduates. Most Chinese
nationals stayed in the United States as temporary residents in the years immediately
following graduation, but very few relied on temporary visas to stay in the country over
the long term. A majority of Chinese nationals secured green cards within about six
years of graduation, and most ultimately chose to become naturalized citizens.®
Compared to other international STEM PhD graduates, Chinese nationals are much less
likely to leave the United States after earning their degrees.
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Figure 4. Immigration Status of Chinese STEM PhD Graduates as of February 2017, by
Graduation Year

[0 Left United States ] Temporary Resident [l Permanent Resident [l Naturalized Citizen

100%

4% 6% 6%
9% 0 o
2%

75%

72%

50%

25%

18%

)
%
8% 3% 4%

2000-01 2002-03 2004-05 2006-07 2008-09 2010-11 2012-13 2014-15

0%
Graduation Year

Source: 2017 NSF Survey of Doctorate Recipients (see Appendix D for detailed data).

In recent years, some U.S. policymakers have pushed to restrict the number of visas
awarded to Chinese STEM students, arguing that too many return to China and work
on projects that undermine U.S. economic and national security. However, our findings
suggest these fears of a “reverse brain drain” are largely unfounded, at least among
STEM PhD graduates. If anything, available data supports the Chinese Communist
Party’s concern that China is losing STEM talent to the United States and other
countries.!®

India

Nearly 28,000 Indian nationals earned STEM PhDs from U.S. universities between
2000 and 2015, accounting for roughly 16 percent of all international graduates during
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that period. Like their Chinese counterparts, a large majority of Indian graduates (87
percent) stay in the United States after graduation. However, their journey through the
immigration system tended to take more time than for other international graduates.

Figure 5 shows the immigration status of Indian STEM PhDs who graduated between
2000 and 2017.*° Indian nationals have followed the same general trajectory as other
international students, living as temporary residents immediately after graduation, and
later obtaining permanent residency and eventually citizenship.

Figure 5. Immigration Status of Indian STEM PhD Graduates as of February 2017, by
Graduation Year
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Source: 2017 NSF Survey of Doctorate Recipients (see Appendix E for detailed data).

However, the share of graduates who maintain long-term temporary visas is higher
among Indian nationals than those from other countries. In February 2017, about 12
percent of Indian STEM PhD graduates who earned their doctorates between 2004 and
2007 were living as temporary residents, compared to just 5 percent of Chinese
nationals and 6 percent of international graduates overall. This trend is largely a
product of the country caps for green cards, as discussed above.
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In recent years, demand for green cards among Indian nationals has far exceeded the
supply, creating an extensive backlog.?® As of April 2021, more than 380,000 Indian
nationals were still awaiting employment-based green cards after having their
applications approved.?! This trend is relatively recent—everyone in the current backlog
applied for permanent residency in 2010 or later?>—which explains why the delay is
not reflected in Figure 5. If this backlog persists, it is reasonable to expect that a larger
percentage of recent Indian PhD graduates will maintain long-term temporary
residency or leave the United States altogether.?3

Conclusion

U.S. universities remain a top destination for students around the world, particularly at
the graduate level. International students accounted for more than 40 percent of the
roughly half million STEM PhDs awarded by U.S. universities between 2000 and
2019.2* Those who stay in the country after receiving their degrees strengthen the
domestic STEM workforce and make valuable contributions to the economy and
society.

We found more than 77 percent of the roughly 178,000 international students who
obtained STEM PhDs from U.S. universities between 2000 and 2015 were still living in
the country as of February 2017. Stay rates remain high even among older graduates—
at least 65 percent of every year’s graduating class since 2000 remains in the United
States, and since 2008, no graduating class has had a stay rate below 73 percent.
Furthermore, we found graduates who specialized in STEM were far more likely to stay
in the United States than those who studied non-STEM fields, though stay rates across
STEM disciplines were generally consistent.

Additionally, we found stay rates vary significantly by nationality. Chinese and Indian
nationals—who collectively account for almost half of the international STEM PhD
population—remained at much higher rates than graduates from other countries. PhD
graduates who remain in the United States generally follow a similar path through the
immigration system, with the majority first living as temporary residents, then obtaining
permanent residency, and then becoming naturalized citizens. However, due to country
caps on green cards, Indian nationals face longer wait times than applicants from other
countries. If the current backlog of permanent residency applicants persists, it is
reasonable to expect that a greater share of Indian nationals will rely on long-term
temporary visas or leave the United States altogether.
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Appendices

Appendix A. Data Table for Figure 1
Table Al. Stay Rates of International STEM PhD Graduates, 2000-2015

Graduation Year N (Stayed) N (Left) Stay Rate
2015" 5,324 1,050 84%
2014 12,143 2,024 86%
2013 11,252 3,227 78%
2012 10,791 3,068 78%
2011 10,161 3,038 77%
2010 8,844 3,310 73%
2009 9,539 3,051 76%
2008 9,631 2,408 80%
2007 9,883 3,653 73%
2006 9,031 2,939 75%
2005 10,033 2,710 79%
2004 6,058 2,267 73%
2003 5,076 2,752 65%
2002 6,179 2,291 73%
2001 6,109 2,195 74%
2000 6,575 1,799 79%

Source: 2017 NSF Survey of Doctorate Recipients.

" The most recent graduation cohort appears to be smaller due to lags in data collection.
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Appendix B. Stay Rates by Country
Table B1. Stay Rates of International STEM PhD Graduates by Nationality, 2000-2015

All International

All International (excl. China/India) China India
Stay Stay Stay

N (total) | Rate N (total) Rate N (totall Rate N (total) Stay Rate
2014-2015 20,541 85%| 10,336 76%| 6,813 94%| 3,392 94%
2012-2013 28,338 78%| 15,670 71%| 7,637 86%| 5,031 86%
2010-2011 25,353 75%| 12,940 65%| 7,413 85%| 5,000 86%
2008-2009 24,529 78%| 13,236 70%| 7,401 89%| 3,892 84%
2006-2007 25,506 74%| 12,246 60%| 8,449 90%| 4,811 82%
2004-2005 21,068 76%| 11,279 61%| 7,175 94%| 2,614 92%
2002-2003 16,298 69%| 9,550 54%| 5,256 91%| 1,492 86%
2000-2001 16,678 76%| 9,974 64%| 5,296 96%| 1,408 88%

Source: 2017 NSF Survey of Doctorate Recipients.

Appendix C. Stay Rates and Immigration Statuses of International STEM PhD Graduates
Table C1. Immigration Statuses of International STEM PhD Graduates as of February 2017
Residents

United States Citizens Residents

Left Naturalized Permanent Temporary

‘Graduation Cohort N % Total N % Total ‘ N % Total ‘ N % Total

2012-2015 9,369 19%| 2,476 5%| 15,499 32%| 21,536 44%
2008-2011 11,807 24%| 7,868 16%| 22,856 46%| 7,351 15%
2004-2007 11,569 25%| 14,108 30%| 18,202 39%| 2,696 6%
2000-2003 9,037 27%| 15,853 48%| 7,428 23% 659 2%

Source: 2017 NSF Survey of Doctorate Recipients.
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Appendix D. Immigration Statuses of Chinese Nationals

Table D1. Immigration Statuses of Chinese STEM PhD Graduates as of February 2017

United States Citizens Residents Residents

Left Naturalized Permanent Temporary

Graduation Cohort N % Total N % Total N % Total N % Total

2014-2015 394 6% 246 4% 1,247 18%| 4,926 72%
2012-2013 1,083 14% 259 3% 3,150 41%| 3,140 41%
2010-2011 1,079 15% 016 8% 4,115 56%| 1,602 22%
2008-2009 835 11%| 1,332 18% 4,551 62%| 650 9%
2006-2007 859 10%| 1,944 23% 5,089 60%| 551 7%
2004-2005 412 6%| 3,138 44% 3,461 48%| 164 2%
2002-2003 475 9%| 3,076 59% 1,587 30%| 118 2%
2000-2001 193 4%| 3,678 69% 1,424 27% 1 0%

Source: 2017 NSF Survey of Doctorate Recipients.

Appendix E. Immigration Statuses of Indian Nationals

Table E1. Immigration Statuses of Indian STEM PhD Graduates as of February 2017

Left Naturalized Permanent Temporary
United States Citizens Residents Residents
Graduation Cohort ‘ N % Total N % Total ‘ N % Total N % Total
2014-2015 211 6% 168 5% 432 13%| 2,536 76%
2012-2013 717 14% 298 6%| 1,657 33%| 2,359 47%
2010-2011 700 14% 454 9%| 2,450 49%| 1,376 28%
2008-2009 638 16% 746 19%| 1,827 47% 676 17%
2006-2007 872 18%| 1,035 22%| 2,192 46% 712 15%
2004-2005 204 8%| 1,250 48% 953 36% 207 8%
2002-2003 202 14% 649 43% 545 37% 96 6%
2000-2001 172 12% 961 68% 251 18% 24 2%

Source: 2017 NSF Survey of Doctorate Recipients.
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