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HIGHLIGHTS

• The U.S. has long been a destination of choice
for international researchers, who have directly
contributed to the nation’s sustained leadership in
science and engineering as evidenced by a case
study of MIT faculty.

• Countries including China, Canada, the United
Kingdom, and Australia have implemented
programs to attract and retain scientific talent, while
the U.S. risks losing its comparative advantage.

• Intentional, strategic action is needed for the U.S. to
continue to attract and retain scientific talent and to
overcome outmoded visa laws and anti-immigrant
rhetoric leading researchers to relocate elsewhere.

International scientists, engineers, and students have made
and continue to make significant contributions to the U.S.’s
science and engineering research enterprise. This source of
talent is a comparative advantage for the U.S. and is critical
for keeping the nation at the leading edge of discovery and
knowledge. This paper quantifies and reaffirms the impact
of international scientists and scholars, who serve as a vital
source of talent fueling American ingenuity, innovation, and
leadership. Bolstering measures to attract and retain top
students from across the globe and fostering a culture where
immigrants are welcome and can thrive is imperative for the
continued success of the U.S.’s society and economy.

International scientists and engineers from across the
globe impacted and advanced the U.S.’s health, economic

prosperity, and national security throughout the 20th Century.
Top scientists including Albert Einstein and Enrico Fermi
emigrated to the U.S. in the lead-up to World War II to
escape new racial laws and possible persecution in Germany
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and Italy, respectively [1]. The Institute for Advanced Study
at Princeton University assisted Einstein and other leading
scientists with finding positions in the U.S., whereas Fermi
joined Columbia University [2]. These foreign scientists were
instrumental to the success of the Manhattan Project and
ultimately revolutionized American innovation [3].

Immigrant scientists and engineers made substantial
contributions to the Space Race in the 1960s, assisting with
the Apollo missions and leading the U.S. to the Moon [4].
More recently, scientists born outside of the U.S. played key
roles in the development of the Pfizer-BioNTech and Moderna
mRNA COVID-19 vaccines [5]. Furthermore, immigrants have
received an outsize proportion of Nobel Prizes awarded to
Americans, including 37% of the Nobel Prizes received by
U.S.-based researchers in chemistry, medicine, and physics
since 2000, and start new businesses at a rate double that of
American citizens at birth [6, 7].

Background and Current Problems
Anti-immigrant rhetoric and policies, outmoded visa laws,

and increasing competition for talent may be causing many
scientists and engineers to look beyond the U.S. for
education and employment [8]. As we see an increased
focus on immigration reform and the need for attracting—and
retaining—global talent to the U.S., it is important to frame
this need within a global context. Below, we compare policies
enacted by China, Canada, and the United Kingdom with the
intent of achieving similar objectives.

China China implemented the Thousand Talents Plan, a
key component of the nation’s quest to become a global
scientific leader, in 2008. Scientists and researchers from
across the world have since committed to participate in
the talent recruitment program and contributed to China’s
skyrocketing technology development and intellectual property
portfolio. China overtook the U.S. with respect to the number
of international patents filed for the first time in 2019, with
58,990 applications submitted compared to 57,840 by the
U.S. [9]. The Thousand Talents Plan was declared a threat
to American interests by a U.S. Senate Committee in 2019,
which identified it as one of 200 talent recruitment programs
run by the Chinese government that has recruited over 60,000
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scientists since 2008 [10].

In addition to this, China has embarked on an aggressive
effort to recruit international students. The number of
English-speaking African students in China exceeded the
number of students from this demographic in both the U.S.
and UK in 2014 [11]. It is not just the increase in the number
of African students studying in China that is worth noting,
but also the rate at which this number has increased. While
fewer than 2,000 African students were enrolled at Chinese
universities in 2003, this number was 81,562 as of 2019
[12]. Then-Senator John F. Kennedy remarked in 1959 that
“Opening our universities and college doors to several times
as many African students as now come over—this would be an
investment which would be repaid to this country many times
over in increased goodwill, trade and national security” [13].
But it is China, and not the U.S., that appears to be winning
this race for untapped talent.

Canada Canada is steadily rising in the ranks and emerging
as a top destination for global scientific talent. In 2015,
Canada established Express Entry, an immigration program
intended to fast-track applications of highly-skilled immigrants,
among others, into the country [14]. Since then, Express Entry
has become an attractive offering for international scientists
and engineers working in the U.S. who face decades-long
backlogs in the employment-based green card system [15]
(Figure 1). This is in line with the Canadian approach of
proactively recruiting immigrants, evident through a long
history of the Canadian government and Canadian companies
putting up billboards in Silicon Valley [16, 17].

Figure 1: Final invitations issued by the Canadian government to
Express Entry applicants [18].

Canada observed an increase in high-skilled immigration
from the U.S. from 2017, primarily due to the increase in
non-citizen U.S. residents migrating to Canada. Between
2017 and 2019, Canada’s Express Entry program saw an
increase of 75% in successful applications from the U.S.
and an increase of at least 128% in successful submissions
from U.S. non-citizens [18]. The number of non-citizen
U.S. residents receiving invitations to apply for Canadian
permanent residence through Express Entry during this same
period is over 20,000, and more than 80% of these individuals
received invitations within 6 months of applying [18].

United Kingdom Following Brexit, the United Kingdom
implemented reforms to improve the efficacy of its immigration
system. This included excluding doctors and nurses from

being counted under a visa cap, an action which opened
slots within the cap for additional highly-skilled occupations
including engineers and IT professionals. Beyond this, the
UK Parliament issued a report titled, "An Immigration System
that works for Science and Innovation" in 2018. The report
accurately points out, “The science and innovation community
is not homogeneous; people have different types and levels
of skill, and are at different stages in their career, all of which
will have an impact on their mobility. Several submissions set
out the skills, and career stages, that an immigration system
needs to support if it is to work effectively for science and
innovation” [19]. One of the recommendations this report gave
to the government was to loosen the requirements to qualify
for the Tier-1 (exceptional talent) visa.

The government announced in January 2020 that it was
replacing the Tier-1 visa with the Global Talent Visa to attract
scientists, researchers, and mathematicians from around the
world [20]. There is no cap on the number of visas issued
in a year, further signaling the UK’s appetite for supporting
talented individuals. UK Research and Innovation (UKRI)
decided to endorse scientists and researchers for this visa,
an unprecedented move. These visa changes went into effect
in February 2020 and are aimed at providing researchers and
their families a 3–5 year pathway to permanent residency in
the UK.

With these developments in and commitments by China,
Canada, the UK, and elsewhere, the U.S. is facing a changed,
increasingly competitive landscape for top international talent.
The U.S. does not currently have a strategic program
to compete with the likes of the Thousand Talents Plan,
Express Entry, or Global Talent Visa. It is well known that
backlogs in the employment-based green card system are
hurting the U.S., with lengthy wait times and arbitrary caps,
especially in fields that are critical to stimulating economic
growth [21]. Furthermore, the number of green cards allotted
each year has not changed since the 1990s, even with
significant economic growth. Policymakers have considered,
and continue to consider, measures for increasing the number
of green cards and prioritizing applicants with STEM Ph.D.s
as evidenced by the U.S. Citizenship Act of 2021 (1),
the Startup Act (2), Keep STEM Talent Act (3), and the
Fairness for High-Skilled Immigrants Act of 2019 (4) among
other legislation. U.S. Agency for International Development
(USAID) Administrator and former U.S. Ambassador to the
United Nations Samantha Power remarks that “lowering the
visa hurdles for study in the United States while creating
better, more accessible pathways for international students to
work in the United States after graduation can pay both short-
and long-term dividends in expanding U.S. influence” [22].

Contributions of International Scientists to MIT’s
Research Output

To study the contributions of international scientists to the
research output of U.S. universities, we analyze data from
the Massachusetts Institute of Technology (MIT) as a case
study. Faculty, staff, and students come to MIT from around
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Figure 2: MIT foreign-born faculty and international students by
region of origin.

the world for research, teaching, and other collaborative
purposes [23]. During the 2018-2019 academic year, over
2,000 international scholars (visiting researchers, professors,
and lecturers) were affiliated with the MIT community [24].
These individuals hail from over 90 countries and conduct
scholarly activities in over 70 MIT courses and laboratories
[24]. Furthermore, 3,331 international students were enrolled
in degree programs at MIT during the 2019–2020 academic
year—458 undergraduate students (10%) and 2,873 graduate
students (41%), along with an additional 644 exchange,
visiting, cross-registered, and special international students on
campus [25]. MIT President L. Rafael Reif is an immigrant
himself and a leading voice on international scholars’
contributions to American innovation and competitiveness
[26].

We obtained and combined two data sets in support of
this analysis: one from the MIT Office of the Provost containing
faculty region of origin at birth, and one from higher education
business intelligence firm Academic Analytics through special
research-use permission by the Academic Analytics Research
Center (AARC) containing faculty bibliometric data (research
outputs; database version AAD2019) [27]. The former data set
mapped country of birth to region of origin at birth for each
faculty member according to the Council of Graduate Schools’
International Graduate Admissions Survey guidelines [28].

The final data set contained information for 1125 tenured
and tenure-track faculty from all MIT schools and departments
from 2015–2019. 43% or 502 of the 1125 faculty members
were born outside of the U.S., with the largest group hailing
from Europe (244) and followed by Asia (128), the Middle
East & North Africa (40), Latin America & the Caribbean (35),
North America (34), Oceania (12), and Sub-Saharan Africa
(9). Figure 2 compares the region of origin of MIT faculty from
the data set with MIT 2019–2020 international student data
[25].

Further exploration of the final data set reveals the impact
of foreign-born faculty on MIT’s research outputs. These

Figure 3: Research outputs of U.S.-born and foreign-born MIT
tenured and tenure-track faculty from 2015–2019.

data are consistent with past findings showing the increased
productivity of foreign-born scientists and engineers with
respect to bibliometric outputs [29]–[33]. While foreign-born
faculty make up less than half (44.6%) of the total MIT faculty,
they publish over half of all journal articles and conference
papers and also are cited more than their U.S.-born
colleagues—who publish more books, book chapters, and
hold more patents. The two groups are nearly equal in
awards and grants (Figure 3). Using 2019 as the base year,
the median years since obtaining a Ph.D. for domestic-born
faculty is 25 years while that for those born outside the
U.S. is 18 years, suggesting that these numbers would be
even higher for international faculty when adjusted for year
of graduation from Ph.D. MIT also boasts of a considerable
population of international graduate students and postdoctoral
researchers; these trainees conduct research in teams led by
both domestic and foreign-born faculty members [34]–[36].

This analysis does not control for research disciplines,
which could play a role in determining a researcher’s
preferred mode of publication and the number of citations
they receive and would require a more nuanced analysis.
Even though the current analysis is not exhaustive, it seeks
to capture the contributions of foreign-born faculty, students,
and researchers to the MIT community at an aggregate level.
There is evidence showing that racial diversity on campus
uniquely contributes to students’ learning and educational
experiences; by recruiting international scientists, universities
like MIT are able to not only improve their research output
but also reap educational benefits from top domestic and
international talent learning together [26, 37].

A Global Race For Talent
International scientists are key to scientific breakthroughs
coming out of US universities as evidenced by our previous
analysis. Hence, it is essential to put these findings
into broader context and better understand how various
factors influence where scientists and students wish to
migrate. Although it is difficult to ascertain and perhaps
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unreasonable to assume that one specific factor solely
influences international scientists’ decisions on where to
relocate to perform research or students’ decision on where
to pursue education, it seems intuitive that the domestic
policies and rhetoric targeting immigrants would have a large
impact on their choice. The emerging body of evidence
on this topic suggests that rhetoric and visa concerns may
have deterred foreign students from pursuing education and
research opportunities in the U.S., with many instead opting to
head to other countries such as the UK, Australia, and Canada
[38]–[40].

In 2015, Business Roundtable analyzed the policies
implemented by various countries to compare how the U.S.
stacked up against other advanced economies in the race
for global talent [41]. The immigration policies of each nation
were broken down into key categories and rated on a scale
of 1 (least favorable) to 5 (most favorable) with respect
to their favorability to growth. Business Roundtable found
that countries imposing fewer immigration-related restrictions
received higher scores in various categories pertaining to
business or economics. At the end, the countries were ranked
based on the average of all scores received in various
categories. Of the 10 countries that were analyzed in this
report, the U.S. ranked 9th, ahead only of Japan—a country
that has historically imposed severe immigration restrictions.

Many industrialized countries have made updates to their
immigration laws since 2015, however, as evidenced by
Canada’s implementation of the Express Entry visa program
in 2015 and a Startup Visa in 2018, and over 400 changes to
U.S. immigration policy implemented between 2017 and 2020
[42]. Thus, it is essential to attempt to better understand the
trends of talent flow as it relates to scientific research. To do
this, we focus on the talent flows of graduate international
students in STEM fields wherever possible, but fall back to
graduate international students, or international students if
data are not available. Additionally, most countries have a
special visa category for international students, unlike faculty
or postdoctoral researchers who often apply in the same
visa categories as industry professionals. Thus, we analyze
trends of international students enrolling at institutions of
higher education in four countries—the U.S., the UK, Australia,
and Canada—over a period of at least 10 years using the
number of student visas issued each year as a proxy for
new international student enrollments.1 The purpose of this
analysis is not to make a causal claim but rather to analyze the
enrollment trends themselves. This can help us understand
whether international students looking to pursue graduate
education might be responsive to more immigrant-friendly
rhetoric [43].

For data for each country, we first fit a linear regression
model on data up until 2016 and project new enrollment
figures for years 2017 and later based on respective
regression models. The key idea here is that if the only change
before and after 2016 was the increased anti-immigrant

1In most cases, we could not find reliable data for a longer time
period.

rhetoric and pro-immigrant policies in other countries, we
might observe enrollment trends to track these developments.
A limitation of this approach is that it does not account for
all possible factors that might influence a foreign student’s
choice of institution and country. Thus, it is conceivable
that our estimates could partly reflect unobservable systemic
differences between international students applying to various
programs up until 2016 and after 2016.

United States Our analysis suggests that the prevailing
anti-immigrant rhetoric and policies proposed during the 2016
presidential election likely led to a significant drop in new
international graduate enrollments at U.S. universities. While
U.S. universities saw these numbers drop from 126,516 in
2015 (the highest observed) to 120,332 in 2019, estimating
new enrollments based on previous numbers, we project
that the U.S. might have attained 146,410 new international
graduate enrollments in 2019 (Figure 4) if previous trends
remained unchanged.

Figure 4: New international graduate students enrolling at U.S.
universities. Solid lines indicate the observed numbers; the dotted
line from 2016 onward represents the projected enrollments
based on observed data for student enrollments until 2016 [44].

Australia In contrast, Australia saw a substantial increase
in visas issued to new international students (undergraduate
and graduate) post-2016 (Figure 5). While our projected
estimates suggest that only about 193,000 new international
students might have received a student visa in 2018, the
actual number was 240,419, which amounts to an increase
of 53,496 visas in just two years. In comparison, the increase
in new student visas in the two years leading up to 2016
was only 15,462. Our estimates suggest that Australia could
have seen more international postgraduate researchers than
the observed numbers. However, it is important to note that
Australia started to see a drop in these numbers starting
in 2013 along with an immediate increase following 2016,
reaching an all-time high of 12,833 new visas issued in 2018.

United Kingdom While the number of non-UK students
enrolling at UK universities was stagnant between 2010 and
2016, this number increased dramatically in the following
years (Figure 6a). We estimate that following existing trends,
UK universities might have seen slightly less than 270,000
new enrollments from all non-UK countries compared to the
actual number of 319,825 new students—a difference of
approximately 50,000 new students. As immigration changes
made by then-Home Secretary Theresa May in 2012, which
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(a) Postgraduate Researchers (b) UG and Graduate students

Figure 5: Solid lines indicate number of visas issued by Australia from 2004–2018. Dotted lines show the projected numbers post
2016 [45].

closed the Tier 1 Post Study Work Route and forced
international students to leave the UK four months after
finishing their degrees, were not reversed until 2019 [46, 47], it
is likely that the immediate gains in new international students
were at least partly influenced by anti-immigrant rhetoric in
the U.S., which made the UK an attractive destination for
foreign students even while the 2012 migration policy was still
in place.

(a) All programs

(b) STEM fields

Figure 6: New international students and researchers enrolling
at UK universities (observed and projections) [48, 49].

In 2014, the UK agencies also started collecting data on
students enrolling in STEM degrees (Figure 6b). We observe
that the number of new international graduate students
enrolling in STEM programs at UK universities decreased
between 2014 (44,895 students) and 2016 (43,570 students)
but saw an immediate increase following 2016, leading up to
an all-time high of 63,720 new students in 2019.

Canada We observe an almost linear trend in student
visas issued by Canada for postsecondary education
(undergraduate and graduate enrollees in all academic
disciplines) from 2008 to 2015, growing at an average rate of
approximately 18,000 visas each year (Figures 7a and 7b).
In 2016, Canada issued 46,345 more visas than in 2015.
The number of new visas issued grew rapidly thereafter, at
an average rate of over 47,000 visas each year. We believe
that if Canada continued to follow this trend, it might have
issued slightly over 360,000 student visas to students coming
for postsecondary education compared to the actual number
of 497,450 new students—a difference of approximately
140,000 new students. We also observe a similar trend
in international students coming to pursue graduate STEM
programs in Canada. While the rate of increase in international
student enrollments is almost constant until 2016, there is a
considerable increase in the rate after 2016. It is possible
that absent any policy and rhetoric changes, slightly under
31,000 international students would have been enrolled in
Canadian universities to pursue graduate studies in STEM
fields compared to the observed number of almost 33,000.

It is worth noting that during this period the number of
international students pursuing postsecondary studies abroad
has increased consistently. Data from Project Atlas suggest
that between 2014 and 2019, there was over an 18% increase
in the number of students going abroad to undertake higher
education [51]. Thus, while the supply of international students
has only been increasing, it is the demand for an American
education that has taken a hit.

We acknowledge that the lack of more observable
variables limits the precision of this analysis. However,
paired with existing literature on how the anti-immigrant
posture of various countries leads to a decline in their
respective immigrant populations, these findings—evidenced
by a decrease in international student enrollments in the U.S.
post-2016 and an increase observed in similar industrialized
nations that might have been seen as relatively more
immigrant-friendly—suggest that both rhetoric and policies
influence the choices of international students [52]–[54].

Findings
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(a) Postsecondary programs (b) STEM graduate programs

Figure 7: Student visas issued by Canada (observed and projections) [18, 50].

The ability to recruit global talent is a key factor that has
contributed to US leadership in science and research. This
talent has been vital for the development of US science
and responsible for numerous discoveries and innovations
that have improved quality of life. Since 2000, there has
been an increase in the number of programs in the US
offering STEM education. While the number of domestic-born
students pursuing these programs has increased, this has
been outpaced by the growth of international students enrolled
in these programs. In 2017, international students formed
nearly half of first-year graduate students enrolled in full-time
natural science and engineering programs. More than 40%
of the students pursuing STEM Ph.D.s are international
students, and this number is closer to 60% in certain fields
such as computer science. Furthermore, 49% of U.S.-trained
science and engineering postdoctoral researchers were born
overseas, and the corresponding number at the faculty level
was 29% [55].

Membership in professional organizations such as the
National Academy of Sciences (NAS) and National Academy
of Engineering (NAE) is one of the highest professional honors
and a recognition of members’ outstanding achievements
during their careers. International scientists and engineers
were found to be disproportionately represented in the
membership of both the NAS and NAE [56]. It would
not be an overstatement to suggest that international
researchers are indispensable to U.S. science. A previous
study concluded that foreign-born researchers make
disproportionate contributions to American science and
engineering, perhaps cementing this claim [56, 57]. If it were
not for international students, both undergraduate majors and
graduate programs could not be maintained at the current
levels [58]. In fact, some graduate-level programs would not
be viable and subsequently would be unavailable to domestic
students without international enrollments [58]. This would
have negative consequences for not just the educational
mission of U.S. institutions, but would also dramatically lower
their research outputs.

The Bureau of Labor Statistics projected that between
2016 and 2026, the U.S. would need approximately 5.179
million scientists and engineers, including 3.477 million

in computer occupations and 1.265 million in engineering
occupations [59]. International researchers are critical in
meeting this demand as for the most part, they do not compete
with domestic researchers but rather complement their work
[60]–[64]. Various economists have found that a greater
proportion of scientists and engineers in the U.S. workforce
can account for half of U.S. growth in total factor productivity
in decades [62], and that highly-skilled immigrants displace
very few American-born workers while boosting innovation
and productivity [65]. In addition, a National Academies report
found that the presence of immigrant workers in the labor
market contributed $2 trillion to the U.S. GDP in 2016, and
that a decline in the immigrant workforce would cause the U.S.
GDP, and perhaps per-capita GDP, to shrink as well [66]. It has
been estimated that a 10% increase in international graduate
students leads to a 4.5% increase in patent applications [67].
Economists also have determined that patents per capita
are boosted between 9% and 18% given a 1% increase of
immigrant college graduates in the population, and that about
a fifth of new patents filed during 1940–2000 were on account
of the increasing share of immigrant college graduates as part
of the population [68].

In 2013, the Congressional Budget Office (CBO) also
estimated that passing a comprehensive immigration reform,
the wages of all U.S. workers would decrease by 0.1% by
2023 but ultimately increase by 0.5% by 2033 on account
of economic growth [69]. Initially, there would be an influx
of new workers that would effectively spread capital a bit
thinner and lead to a small decrease in the average wage.
However, the resulting increase in productivity would boost
return on investment and then increase wages across the
board to levels higher than before. The CBO also identified
that the U.S. GDP would increase an additional 3.3% by
2023 and 5.3% by 2033 when taking into consideration the
broader macroeconomic effects associated with immigration
reform. This economic growth would lead to job creation,
as unemployment would not increase as immigration reform
bolstered the domestic labor force. [70].

International students not only help the U.S. maintain
its edge in the global research and innovation enterprise
but also serve as a critical economic asset. According to
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the U.S. Department of Commerce, international students
contributed over $44 billion to the American economy during
the 2018–2019 academic year [71]. This spending results in
over 458,000 American jobs being created and supported by
international students. This translates to three American jobs
being created and supported for every seven international
students in the U.S.

Growth in the international student population leads to
an inflow of valuable tuition dollars to American universities,
providing resources to hire more faculty, increase enrollments
of domestic students, upgrade existing infrastructure, and
expand their physical footprint. In the context of reduced
state spending on public colleges and universities, the
importance of these tuition dollars in supporting American
higher education cannot be overstated. A decade since the
Great Recession of 2008, inflation-adjusted state funding for
public two- and four-year colleges in 2017 was approximately
$9 billion below 2008 levels [72]. Despite recent increases in
funding to higher education, states have only recovered about
two-thirds of lost funding over the years [73]. These funding
cuts have had major consequences for the higher education
mission of these public universities, which have been forced
to increase tuition or cut back on educational offerings in order
to make ends meet [72].

A creative approach to weathering this storm has been
to increase the recruitment of international students and the
associated out-of-state tuition revenue at public universities.
The number of new foreign students enrolled at public
universities has grown faster than the number enrolled
at private institutions, and it has been estimated that a
10% decline in state appropriations for higher education
corresponds to an approximately 12% growth in international
student enrollments at the undergraduate level at public
research universities [74, 75].

One example is the University of California, Davis, which
had seen a drop in state support to campus revenue by
40% over the four years since the Recession, resulting in
program cuts, staff layoffs, faculty furloughs, and record tuition
increases [76, 77]. In response to these budget cuts, UC
Davis launched its 2020 Initiative with a goal of adding up
to 5,000 new undergraduate students by 2020, with 4,500
of them being out-of-state and international students [78, 79].
From under 4% in 2009, the proportion of international
undergraduates at UC Davis has risen to slightly over 17%
in 2018–2019 [80, 81]. The projected corresponding annual
increase in revenue of approximately $38 million allowed
the university to lay out an ambitious plan seeking to grow
its student enrollment (in-state undergraduate and graduate
student numbers) and expand its faculty by hiring 300
additional members along with targeting other infrastructure
development projects [82, 83].

This highlights how recruiting international students is
instrumental for continuing and expanding the education
and research missions of U.S. universities. International
students help the institutions recruiting them and the domestic

students studying alongside them, and they also boost the
local and state economy. According to data from NAFSA:
Association of International Educators, while international
students contributed over $2.7 billion to California’s economy
in 2008, this number had increased to over $6.8 billion in
2018 [84]. The number of international students in California
increased only by 74% during this period.

While the surge of international students during the early
2010s was instrumental in cushioning some U.S. universities
and institutions from the adverse impacts of state budget
cuts, it is uncertain if this will continue to be the case given
enrollment trends and further reductions to state education
budgets. Tuition revenue generated by international students
is declining, as the number of new international students
enrolling at U.S. universities, which grew between seven and
ten percent annually between 2012 and 2016, has been
decreasing since 2016 [22]. This decline is the result of
many disparate factors, but also undoubtedly a function of
less welcoming federal policies and anti-immigrant rhetoric.
The total international student population in the U.S. dropped
by 1.8% in 2019 over the past year, marking the first time
in about fifteen years there was a year-over-year decline in
the international student population [85]. Consequently, there
was a 4.4% drop in the amount that international students
contributed to the U.S. economy over the past year [84].

COVID-19 has further exacerbated both financial
pressures on U.S. universities and declining international
enrollment numbers. It has been estimated that the COVID-19
pandemic will cost higher education institutions upwards of
$120 billion [86]. Overall depressed economic activity due to
the pandemic has resulted in some states further reducing
their higher education budgets [87]. Furthermore, an Institute
of International Education (IIE) survey reported that new
and total international student enrollment at U.S. institutions
plummeted by a stark 43% and 16%, respectively, in Fall
2020 [88, 89]. These drops are expected to have long-term
negative consequences on the research output of American
institutions.

However, the greatest economic impact of international
students studying at U.S. colleges and universities takes place
after these students have graduated. International faculty
and scholars are powerhouse innovators, making profound
economic contributions through patents and entrepreneurial
activity. Immigrants who are college graduates are twice as
likely to hold a patent than a comparable college graduate
born in the U.S. [90]. Half of Silicon Valley startups have at
least one foreign-born founder, and immigrants, who comprise
only 14% of the total U.S. population, have founded more than
half of startups valued at $1 billion U.S. dollars or more [7, 90].

Conclusion
Bolstering measures to attract and retain global talent and
fostering a culture where immigrants are welcome and
can thrive is imperative for the continued success of the
US’s society and economy [2, 90]–[92]. Literature and prior
successes strongly suggest that pro-immigrant rhetoric and

Rovito, Kaushik, and Aggarwal MIT Science Policy Review | August 30, 2021 | vol. 2 | pg. 21

https://doi.org/10.38105/spr.v079rp249k


https://doi.org/10.38105/spr.v079rp249k Article

immigration reform designed to meet current needs could
play a pivotal role in helping the U.S. win the global race
for talent in the coming years. It is vital for the U.S. to
intentionally take steps to overcome anti-immigrant rhetoric
and policies implemented by the Trump Administration,
to expand post-graduation opportunities for international
students, and to address outmoded visa laws compelling top
talent to look elsewhere. Accordingly, the Biden Administration
has committed to expanding the number of highly-skilled
visas, reducing visa backlogs, and speeding up the processing
of visa and citizenship applications [38].

Reforming immigration policies and instituting a preference
for U.S.-educated international students to attain work
authorization and remain in the U.S., including exempting
doctoral students from green card caps, would help attract
more international students to the U.S. [21, 93]–[97]. Refining
this to include a streamlined process for awarding green cards
to foreign-born STEM doctoral students in particular could
impact American innovation and competitiveness and enable
startups to attract these individuals [94].

Our analysis suggests that programs like Canada’s
Express Entry and the United Kingdom’s Global Talent Visa
that do not place arbitrary caps on scientists and researchers
with exceptional abilities or suffer from backlogs and long
wait times (unlike the U.S.’s EB-1 and EB-2 programs) are
increasingly attracting global talent, often from the U.S. itself
[15, 18, 98]–[100]. A new visa program along similar lines
could fuel the American research and innovation enterprise
in the years to come. Another way to achieve similar benefits
would be to exempt U.S. educated STEM Ph.D. students from
EB caps altogether, as recommended by the National Security
Commission on Artificial Intelligence in 2021 [101]. This also
was the subject of various congressional proposals in prior
years (1-4).
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