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Executive Summary

T

he United States’ ability to attract foreign talent is a unique and
crucial national security advantage. Historically, immigrants
have helped America lead the world in technological innovation.
Artificial intelligence is no exception. Foreign-born talent fuels the U.S.
AI sector at every level, from student researchers in academic labs to
foreign and naturalized workers in leading companies. Rather than displacing domestic workers, immigrants and visitors fill a critical AI talent
gap in the United States – one that is likely to persist and possibly grow
over time, even with the most ambitious domestic workforce development efforts. They lead many of America’s top AI companies, contribute
groundbreaking original research in AI disciplines, and handle much of
the essential, ongoing work to deploy and manage AI throughout the
public and private sectors.
To maintain America's AI advantage in an increasingly competitive
global market for talent, U.S. employers need an efficient, accessible immigration system that allows them to recruit and retain the world’s best and
brightest. And those best and brightest, the great majority of whom want
to come to the United States permanently, need a clear and realistic path
toward long-term legal status.
Unfortunately, the current U.S. immigration system is not up to the challenge. This preliminary paper describes that system as it relates to AI talent,
identifies features of the system that are doing the most harm to America's
AI advantage, and proposes reforms. Drawing on agency data and background discussions with AI and immigration stakeholders, the authors find:
• U.S. immigration policy is making the AI sector less competitive for
talent.
Center for Security and Emerging Technology
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• Most of the fundamental problems have existed for years or decades, but
recent policy changes have made the situation materially worse.
• Beyond any individual law or policy, a general climate of uncertainty, complexity, and restriction is discouraging foreign AI talent from coming to or
staying in the United States.
• Immigration-related measures against illicit technology transfer, such as visa
restrictions and screening measures, are causing serious harm. Congress
and the relevant agencies should thoroughly review these measures.
• Current immigration law favors large companies and restricts labor mobility,
harming AI workers, startups, and entrepreneurs.
To address these issues, policymakers should:
• Build new immigration pathways for AI students, workers, and entrepreneurs.
• Fix regulatory and administrative policies that make it harder to recruit and
retain AI talent.
• Review and revise existing measures against illicit technology transfer.
This paper has four parts. First, it discusses the central role of foreign talent in
the U.S. AI sector. Second, it describes key pathways in current immigration law for
noncitizens to come to the United States to study or work in artificial intelligence.
Third, it proposes policy actions to address the most significant immigration-related
problems facing the U.S. AI sector. Fourth, it briefly discusses CSET’s future research
agenda.
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Foreign talent in the
U.S. AI sector

T

he U.S. AI sector relies and will continue to rely on immigrants.1
Immigrants account for a large majority of graduate students in
fields related to AI, such as computer science and electrical engineering. In the private sector, foreign talent is especially important for
R&D-intensive companies and industries such as artificial intelligence.2
U.S. tech employers with active AI programs, from major players like
Google, Apple, and Amazon to AI-focused startups and academic
labs, recruit several thousand noncitizens each year through temporary
worker programs and sponsor several thousand more for lawful permanent residence through the employment-based green card system.
Foreign-born experts and entrepreneurs, many of whom arrived in the
United States as students or on other temporary status, founded many of
the most successful companies active in AI in the United States, including
Google, Nvidia, and Tesla.3 More than half of Silicon Valley’s startups
count one or more immigrants among their founders.4
Immigrants are filling a critical gap in the U.S. AI sector. For the foreseeable future, U.S. demand for AI talent will far outpace domestic supply.5 Although there is some debate over the extent of a labor shortage or
“skills gap” in STEM fields overall,6 there is strong evidence that workers
with AI-related skills are in extremely short supply.7 Meanwhile, state and
federal agencies are only now putting policies in place to bolster the
domestic workforce.8 These policies will take years or decades to bear fruit
and are unlikely to fill the AI skills gap on their own.
Immediate supply and demand aside, the United States will always
have an interest in ensuring that the top minds of the AI sector come to live,
work, and fuel innovation here. Historically, America's legal and cultural
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openness, economic strength, and world-leading academic institutions have drawn
the world’s best and brightest. These talented foreigners generally want to stay in
the United States – and when given the chance, they do.9
For now, the United States is still a top destination for foreign AI students, workers, and entrepreneurs.10 But the global competition for talent is intensifying.
First, the AI industry outside the United States is quickly maturing, creating
opportunities abroad for foreign-born students and workers who might have looked
only to the United States before.11 More than half of the world’s AI and machine
learning “unicorns” (startups valued at $1 billion or more) are based outside the
United States,12 and money and talent are flowing to AI research hubs from London
and Toronto to Bangalore, Beijing, and Berlin.13 China attracted 60 percent of global investment in AI between 2013 and 2018, and its homegrown companies, such
as Alibaba and Baidu, are rapidly displacing U.S.-based multinationals as the most
desired employers among China’s young AI talent.14
Second, other countries are overhauling their immigration systems to
attract and retain foreign talent. Countries such as Canada, China, France, the
United Kingdom, and Australia have recently made changes aimed at students
and workers in AI and other high-tech fields. These changes range from generous
new visa programs,15 to extended stays and easier work authorization for foreign
students,16 to significantly shorter processing times and dedicated support resources
for immigrants with strategic skills.17 For example, Canada now processes many
skilled worker permit applications in two weeks or less; in contrast, the complicated
U.S. application process for H-1B skilled worker status can take six months or more
(assuming slots are available).18 Amid strong growth in its overall immigration numbers, Canada attracted 24,000 skilled immigrants over the past two years through
its fast-track program (including thousands from the United States); most are Indian
nationals in high-tech fields like software engineering.19
Third, in addition to updating their immigration laws, many other countries
now provide generous incentives to attract AI talent. U.S. allies and adversaries
offer scholarships; stipends; generous benefits for spouses and dependents; business support services; and other perks to AI students, scholars, workers, and entrepreneurs.20
At the same time, worrying trends are emerging in the United States. After years
of robust growth, new enrollments by foreign students in U.S. universities are declining overall, although the data do not yet reflect declines in enrollment and stay
rates among PhD students in AI disciplines.21 Meanwhile, growth in noncitizen STEM
students and graduates’ participation in the Optional Practical Training (OPT) work
program slowed from 48 percent in 2016 to 13 percent in 2017.22 Recent surveys
indicate that foreign students and workers, and the schools and employers that host
2
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Edward Tse, founder and chief executive of Gao Feng Advisory Company, said
the latest [visa-related] measures from Washington . . . “[are] going to create a
silver lining for the Chinese because it’s going to force the Chinese to accelerate its
own research and development[.] In particular, Made in China 2025 is a national
imperative.”
Recent changes have also made this clear for Yudi, a Chinese engineer who graduated from Carnegie Mellon University in Pennsylvania with bachelor’s and master’s degrees in mechanical engineering, but now works at Hunan-based Farsoon
Technologies, which built China’s first national 3D printing lab.
“I think many more students would come back, apply what they learned abroad
and contribute to the 2025 plan,” he said. “It is definitely a positive thing for the
2025 plan.”

South China Morning Post, May 30, 2018

them, now face increasing delays and bureaucratic obstacles in the immigration
process, are growing more and more concerned about the direction of immigration
policy, and (in the case of individuals and private companies) are increasingly looking to move to jurisdictions with fewer constraints.23 Horror stories involving talented
foreign-born scientists and engineers struggling to enter or stay in the United States
are circulating widely.24 For example, prominent researchers from countries including the Netherlands and Israel were denied visas to attend major AI and cryptography conferences in the United States, prompting condemnation from other leading
scientists and a flurry of media coverage.25 In another especially high-profile incident, one of the nation’s top materials science researchers, a Chinese-born doctoral
student at MIT, reportedly had to suspend his research after being denied reentry to
the United States.26
Some of the leading AI and STEM experts in the United States are speaking out
publicly about these problems. For example, Oren Etzioni, CEO of the Allen Institute
for Artificial Intelligence, published an op-ed in Wired earlier this year arguing that
“increasingly restrictive immigration policies are systematically depriving our universities of some of the world’s top talent.”27 Ian Goodfellow, a renowned machine
learning researcher currently working for Apple, commented that his “collaborators’ visa restrictions have been one of the largest bottlenecks to our collective
Center for Security and Emerging Technology
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research productivity over the past five years.”28 And in a June 2019 letter to the
MIT community, university president Rafael Reif cited similar issues as part of an
“increasingly loud signal the US is sending to the world . . . that the US is closing
the door – that we no longer seek to be a magnet for the world’s most driven and
creative individuals. . . . [W]e should expect it to have serious long-term costs for
the nation and for MIT.”29

4
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Current pathways
for foreign AI talent

C

urrent law provides several pathways into the United States for
foreign-born AI students and workers. Most often, noncitizen
AI workers enter the United States as students, visiting scholars,
or temporary workers. Once present, many obtain lawful permanent
residence (“green card” status) and eventually become U.S. citizens. This
section describes these pathways as they relate to foreign AI talent.

STUDENTS
Foreign students are crucial to U.S. STEM industries, including AI.30 Foreign college and graduate students generally arrive in the United States
on F-1 student visas.31 The annual number of F visas is unlimited, and visa
holders can remain in the United States until they complete their studies
(including any additional degrees). By default, an F visa holder can work
in the United States to a limited extent and may also be eligible for the Optional Practical Training (OPT) program either before or after graduation.32
In the academic year 2017-2018, over 270,000 new international students enrolled in U.S. schools, down from over 300,000 in 2015-2016.33 Foreign students on temporary visas are the majority in U.S. programs related
to AI, especially at the masters' and doctoral levels. In 2017, 62 percent of
PhD students and 70 percent of masters’ students in U.S. computer science,
information science, and computer engineering programs were non-resident aliens.34

TEMPORARY WORKERS
U.S. immigration law offers foreign students and other immigrants several
pathways into the workforce short of permanent resident (green card)
status. These pathways are important not just for foreign nationals who
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Table 1: Provisional estimates of annual entrants into immigration pathways for AI talent35
PATHWAY

RELEVANT AI
POPULATION

DURATION

NEW ENTRANTS
(ANNUAL)

ENTRANTS IN
TECHNICAL FIELDS
(ANNUAL)

ENTRANTS WITH
SIGNIFICANT AI
SKILLS (ANNUAL)

OPT
(extension of F-1)

Students and recent
graduates from U.S.
universities

Temporary (3 years)

275,00036

145,00037

Ten to fifteen
thousand38

H-1B

Workers in “specialty
occupations”

Generally temporary
(3-6 years, extensions
possible in some cases)

108,00039

80,00040

Several thousand

J-1

Professors, scholars,
interns, and trainees

Temporary
(up to 5 years)

300,00041

50,000-75,00042

A few thousand

L-1

Transferees within
multinational companies

Temporary (3-5 years)

30,000-50,00043

10,000-15,000

About a thousand

O-1

Individuals of
“extraordinary ability”

Temporary (3+ years)

10,000-15,00044

One or two thousand

A few hundred

Employees of U.S. firms;
“extraordinary ability”
individuals

Indefinite

64,00045

30,000-35,000

A few thousand

Employment-based
green card

plan to stay in the United States temporarily, but also for those who are not yet
able to pursue green cards but hope to stay in the United States long term. For
those in AI and other high-tech fields, the H-1B visa is an important route to employment in the United States, with other visa categories playing secondary roles.
In addition, the Optional Practical Training program allows F student visa holders
to work in the United States after graduation, filling a gap created by restrictions
on the employment-based programs.

The H-1B program
The H-1B program is the largest temporary skilled worker program under current
law, with about 108,000 new petitions approved in fiscal year 2017.46 H-1B
status is available to workers in high-skilled positions (termed “specialty occupations”) who have job offers from U.S. employers.47 In practice, most H-1B visa
holders are Indian and Chinese tech workers.48 H-1B status lasts three years and
can be extended once, with additional one-year extensions for individuals stuck
in the green card queue.49
Unlike most other temporary worker statuses, H-1B status is capped: only
85,000 new H-1B workers can be admitted each year, with 20,000 of those slots
reserved for holders of master’s degrees or above from U.S. universities. However,
6
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universities and certain other (primarily nonprofit) employers are “cap-exempt,”
raising the overall yearly total beyond the 85,000 cap.50 Applications for cap-subject H-1B slots far exceed supply year after year, so the relevant federal agency,
U.S. Citizenship and Immigration Services (USCIS), runs an annual lottery.51 Odds
vary from year to year; one major high-tech employer reports a typical “win rate”
of only 50 to 60 percent of the applications it enters, even though most of its employees qualify for the master’s category.52
The H-1B program is controversial. Critics argue that the program has become
an outsourcing mechanism for unscrupulous U.S. employers, citing accounts of large
U.S. companies replacing entire IT departments with H-1B workers and noting that
relatively low-paying IT staffing firms have historically been the leading users of the
program.53 Almost all of the public and regulatory debate around the H-1B program has focused on this small subset of companies.
But although staffing firms have been heavy users of the program, many other
employers also rely on H-1B status to attract talent from abroad, including the leaders of the U.S. AI industry. From 2015 to 2018, companies with active AI programs54
hired over 34,000 H-1B workers.55 On average, these companies offer their H-1B
employees higher wages56 and sponsor more of them for green cards than other
types of employers.57 This suggests that AI employers are more often recruiting H-1B
employees into long-term, high-demand roles – not simply replacing domestic
workers with lower-wage, short-term foreign labor.

Optional Practical Training
Although less well known, the OPT program is at least as important as the H-1B
program for bringing young AI talent into the U.S. workforce. F-1 students who
are studying in STEM fields can work for up to three years under the STEM OPT
sub-program, also known as the “STEM extension;” other students are eligible for
one year only. Unlike the H-1B program, OPT numbers are not capped. The application process is less demanding for both participant and employer than for other
immigration statuses.58
OPT has grown rapidly in recent years, from about 80,000 approvals in 2008
to more than 276,000 in 2017.59 The STEM extension, enacted in 2008, played a
role in the increase, but the ultimate drivers are increased demand and barriers to
entry into other temporary worker programs, most of which are too specialized for
recent graduates. In theory, H-1B status would suit many or most of these graduates;
in practice, the annual cap puts it out of reach for many. OPT has therefore become
a crucial bridge to longer-term status for many graduates: by participating in OPT,
they get up to three turns at the annual H-1B lottery and work authorization.
OPT and the STEM extension have become critical stopgaps for young foreign
workers in the United States and their employers. According to federal data, priCenter for Security and Emerging Technology
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The best thing the U.S. government has done on immigration is OPT to allow international students a chance
to stay and work for a time after graduation.”
Michelle Zatlyn, COO of globally leading cyber-security firm
CloudFlare, in an interview with Forbes Magazine contributor
Stuart Anderson

vate companies with active AI programs relied on the STEM extension to employ
more than four thousand OPT participants between 2008 and 2015, with a sharp
upward trend toward the end of the period; many, if not most, of these participants
presumably lost the H-1B lottery in their first year of OPT.60 As of late 2018, one
leading user of the program, Intel Corporation, was relying on OPT (including but
not limited to STEM OPT) to retain more than a thousand employees who had lost
the H-1B lottery earlier that year.61 Intel has estimated that “without OPT, we would
be able to hire just 30 percent of the highly skilled graduates we currently hire.”62

Other temporary pathways
The H-1B and OPT programs are the most important existing channels into the
U.S. AI sector for foreign talent. However, several specialized pathways are also
important:
J-1 visas are important for academics, foreign-born interns, and trainees in
U.S. companies. The J-1 program lets academic employers, including universities
and other research institutions, sponsor foreign professors and researchers to study
and work in the United States for periods ranging from several months to five years
(for professors and certain scholars). According to the Institute of International
Education, 71 percent of visiting scholars in American universities during academic
year 2017-2018 used J visas.63 Program numbers are uncapped, but renewals are
not allowed, and once the participant leaves the country or finishes the exchange,
a “cooling-off period” of one to two years typically applies before he or she can
return for another exchange.64 The program also offers shorter-term status (one year
to eighteen months) to noncitizen interns and trainees of U.S. companies, as well
as a “short-term scholar” program for six-month academic visits.65 J-1 visa holders
generally have to return to their countries for two years before applying for differ-
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ent immigration status (e.g., H-1B), although this requirement can often be waived.
In 2018, about 330,000 foreign nationals obtained J-1 visas, including roughly
55,000 scholars and 42,000 interns and trainees.66
L-1 visas are important for foreign employees of multinational companies.
These visas let multinationals transfer foreign managers and specialized workers to
their U.S. offices on a temporary basis. To qualify for L status, the employee must
have worked outside the United States for the sponsoring company for at least a
year; status typically lasts three years, with extensions up to five years for specialized workers and seven years for managers.67 USCIS approved about 30,000
individual L-1 petitions overall in fiscal year 2018, including continuing (renewal)
petitions.68 A similar number likely obtained L-1 status through the separate “blanket
L-1” procedure available to certain large companies.69
O-1 visas are relevant for AI “VIPs,” such as leading researchers and business executives. These visas are available to those with “extraordinary ability in the
sciences, arts, education, business, or athletics” and can provide extensive evidence
of the same in the form of major awards, extensive publications, patents, and so
forth.70 In practice, the program’s regulatory eligibility criteria are demanding, so
most organizations choose not to rely on it. O status lasts for up to three years, but
can be renewed as long as the holder is still pursuing the same activity that brought
him or her to the United States initially.71 The program is small: in fiscal year 2018,
there were no more than 17,000 participants of any sort (including shorter-term
visitors, athletes, movie stars and the like).72

PERMANENT RESIDENTS
Foreign AI workers who want to stay in the United States indefinitely – or who
simply want the stability and flexibility of long-term legal status – can pursue lawful permanent residence, also known as green card status. Those already present
in the United States on temporary visas can try to adjust to permanent status, but
temporary status isn't a prerequisite: workers outside the United States can also
apply. Whether inside or outside the country, a foreign national pursuing a green
card has three main options: sponsorship by a family member who is already a
U.S. citizen or permanent resident; employment-based selection, which usually
requires sponsorship by a U.S. employer;73 or selection in the annual diversity
lottery, which is limited to countries that have sent relatively few immigrants to the
United States in recent years.74
Family sponsorship and the diversity lottery indirectly affect the AI workforce,75
but the employment-based process is the clearest path for foreign nationals who
want to join the U.S. AI sector in the long term. However, several annual caps apply
to employment-based green cards, leading to long waits for many workers in hightech industries like AI. These are the key factors:
Center for Security and Emerging Technology
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1. Under current law, about 140,000 employment-based green cards
(including spouses and children, as discussed below) can be issued
each year.76
2. Of those 140,000,
a. up to 39,200 are available to “priority workers” (also known
as first-preference immigrants or EB-1 immigrants), including individuals of “extraordinary ability,” “outstanding professors and
researchers,” and some managers and executives;
b. up to 39,200 are available to second-preference (EB-2)
immigrants, defined as professionals with advanced degrees or
whose “exceptional ability” will “substantially benefit” the United
States;
c. up to 39,200 are available to third-preference (EB-3) immigrants, defined as college graduates and skilled and unskilled
workers qualified for roles unable to be filled by U.S. citizens;
d. up to 9,940 are available to fourth-preference (EB-4) immigrants, defined as certain “special immigrants” not relevant to AI
(e.g., religious workers, NATO employees and certain translators); and
e. up to 9,940 are available to fifth-preference (EB-5) immigrants, defined as investors in projects that create 10 or more
jobs in the United States.77
3. An additional per-country annual cap applies to employment-based
and family-based green cards, taken as a whole; that is, in any given
year, any given country’s nationals can receive up to 7 percent of
those green cards, or about 25,600 green cards in the aggregate
(not including green cards awarded in the diversity lottery).78
The caps have created large and persistent backlogs of green card applicants.
Spouses and children of employment-based green card applicants count toward
each of the three caps, meaning that the total number of workers admitted is significantly lower: in fiscal year 2017, spouses and children claimed 54 percent of the
green cards set aside for first-, second- and third-preference immigrants.79 Of all
the major source countries for high-skilled foreign workers in the United States, the
green card caps mainly affect Chinese and especially Indian nationals.
10
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AI researchers and workers receive no special preference for green cards and
must compete with the general population for each year’s limited supply. Nevertheless, federal data indicate that AI-related employers actively seek green cards for
their foreign-born employees. In today’s extremely competitive market for AI talent,
green card sponsorship is both a way for employers to potentially retain noncitizen
employees for longer and (in many cases) a de facto necessity to compete effectively for talent in the first place. According to public records, companies with active
AI programs have successfully completed the permanent labor certification process
(a prerequisite for green card sponsorship) for more than 26,000 foreign nationals
since 2015; China and India accounted for nearly three quarters of the total, with
Canada in distant third place.80

Permanent residence and naturalization
Lawful permanent residence is typically required for citizenship, which is required in
turn for many federal jobs and grants and for security clearance. Green card holders can typically apply to become U.S. citizens after five years of lawful permanent
residence.81
Some noncitizens may be able to naturalize sooner, including legal permanent residents who are veterans and servicemembers on active duty.82 The Department of
Defense’s Military Accessions Vital to the National Interest (MAVNI) program, authorized in 2008, provided a fast track to citizenship for noncitizens without green
cards who had skills considered “vital to the national interest,” such as certain language skills. However, the program was effectively suspended in late 2016 due to
national security concerns.83
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Priority reforms

T

he United States has long benefited from the contributions of
foreign-born students, scholars, engineers, and entrepreneurs.
To continue leading the world in artificial intelligence, the United
States must remain the world’s top destination for AI talent. But today, to
live and work in the United States, immigrants with skills in AI and related
fields must contend with limited, costly, and uncertain pathways to temporary or permanent residence and a rapidly deteriorating regulatory
and administrative environment. Unsurprisingly, many are beginning to
look to other countries instead.
To maintain and extend America’s AI edge, policymakers should act
quickly to reform the main pathways into the United States for foreign-born
talent. In particular, policymakers should:
• Build new immigration pathways for AI students, workers and
entrepreneurs
• Fix regulatory and administrative policies that make it harder to
recruit and retain AI talent
• Review and revise measures against illicit technology transfer

1 BUILD NEW IMMIGRATION PATHWAYS FOR AI STUDENTS, WORKERS, AND ENTREPRENEURS
The problem
Outdated restrictions and gaps in policy impede the flow of talent into
the U.S. AI sector. The annual caps on new H-1B visas and green cards
are the most impactful restrictions.84 (As previously discussed, because
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Increasingly restrictive immigration policies are systematically
depriving our universities of some of the world’s top talent.
The U.S. needs to reverse these policies before it’s too late...
Providing 10,000 new visas for AI specialists, and more for
experts in other STEM fields, would revitalize our country’s
research ecosystem, empower our country’s innovation economy, and ensure that the United States remains a world
superpower in the coming decades.”
Oren Etzioni, CEO, Allen Institute for Artificial Intelligence,
in a 2019 Wired op-ed

green cards are the typical path to naturalization, green card reforms are especially crucial for the federal and defense-related workforce, where U.S. citizenship is often a condition of entry.) These caps are not indexed to population, economic growth, or employment indicators, and they affect AI talent and workers in
more routine occupations equally; there's no special exemption for workers in AI
or other strategically important industries.
Green card applicants face additional challenges. Application backlogs and
the per-country annual caps mean that nationals of oversubscribed countries have
to wait years or even decades before being allowed to apply for green cards.
These restrictions effectively bar many skilled AI and high-tech workers from a
realistic chance at permanent residence, and with each year of delay, more applicants abandon the process and leave the country.85 Today, most Chinese nationals
would likely wait “only” several years to apply, and citizens of European countries
could begin the process right away (although it might take many months or even
years to finish it).86 But in theory, an Indian national with H-1B status, a recent PhD
in machine learning from Stanford and a well-paying position at Microsoft could
reasonably expect to wait decades to be allowed to apply for a green card.87 (38
percent of all U.S. math and computer science students were born in India, as were
26 percent of Silicon Valley’s technical professionals.88)

14
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While AI employees struggle with outdated numerical caps, recent graduates
and entrepreneurs face a system that simply ignores them in key respects. Unlike
other countries, such as Canada and France, the United States has no dedicated
long-term visa for recent graduates, no matter how accomplished they are or how
important their skills are to American interests.89 STEM OPT provides a few years of
work authorization; lacking options after that, foreign AI students who want to stay in
the United States (and are willing to endure months or years of uncertainty) typically
try their luck at the general H-1B lottery or seek out some other, narrower type of
status.90 The United States also lacks a temporary visa category or permanent residence track for foreign-born entrepreneurs, whether in AI or other fields.91 Immigrant
startup founders are forced to try to fit into other, unrelated visa categories. Even if
a founder is technically able to qualify for one of these categories, securing a visa
may entail legal requirements and restrictions that interfere with business activity.92

Effects on startups
The lack of an entrepreneur visa has an obvious impact on AI startups, but the
current immigration system undermines entrepreneurs (whether immigrant or native-born) and their companies in other ways. Navigating the system takes time,
money, and experience. Smaller and newer companies rarely have the resources
to manage the temporary visa process for a potential employee, to pull together
extensive documentation for an existing employee's green card application, or
to hire outside counsel to help with immigration matters. And startups rarely have
the “runway” to wait months or even more than a year for a potential employee's
paperwork to clear, or for the annual H-1B lottery to roll around.93
These barriers have serious consequences: a recent study by researchers at Cornell
and the University of California, San Diego found that “foreign PhDs who require a
work visa are just as likely as US PhDs to apply to and to receive offers for startup
jobs, but they are 56% less likely to work in startups.”94 Unsurprisingly, large tech
incumbents account instead for the lion’s share of employment-based temporary
visas and employer-sponsored green card applications. Smaller players are
forced to rely on time-limited, less burdensome programs like OPT, to focus hiring
on permanent residents or foreigners who already have H-1B status, or to give up
on hiring talented noncitizen employees altogether.95
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The solutions

Lift restrictions on foreign talent in AI and other emerging fields. Congress
should create new exemptions to the caps on H-1B visas and green cards for
graduates from top U.S. AI programs, as well as researchers, technologists, and
entrepreneurs in AI disciplines.96 Alternatively, Congress could establish entirely
new temporary visa and green card categories for AI and other emerging technologies. Many other, less strategic industries and groups of workers already
benefit from special treatment of this sort.97
In addition, or as an alternative, Congress could raise or remove the overall numerical limits on H-1B visas and employment-based green cards. This would benefit
AI workers along with the rest of the noncitizen workforce. At a minimum, indexing
the caps to population, economic growth, or labor market conditions would be
more consistent with current demand for talent.
Finally, consistent with recent bipartisan legislation, Congress should eliminate
the annual 7 percent per-country caps on green cards.98
Create opportunities through regulation. The Executive Branch can also
create and expand immigration opportunities for AI talent through regulatory policy. For example:
• USCIS should update the criteria used to determine “extraordinary ability,” a prerequisite for O-1 temporary visas and EB-1 green cards, to better
cover highly skilled workers, scholars, and entrepreneurs in AI and other
strategic fields.99 This would allow those individuals uncapped, renewable
temporary status and faster paths to permanent residence.
• The Secretary of Homeland Security should issue a determination making
foreign-born AI workers categorically eligible for “national interest waivers.” This would let those workers apply for employment-based green cards
without first lining up U.S. employers to sponsor them and conduct complicated labor market analyses on their behalf.100 In turn, it would shorten and
simplify the green card process for AI talent; however, the ultimate benefit
would be limited because the overall and per-country numerical caps
would continue to constrain annual numbers.
• The Department of Defense should explore reopening the MAVNI accelerated naturalization program and expanding it to include immigrants with AI
skills.101
• USCIS, the Department of State and U.S. Immigration and Customs Enforcement should consider providing dedicated resources for noncitizens
specializing in AI and other strategic fields, such as a “concierge service”
or fast-track process.102 They should also educate adjudicators and con16
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sular officers about the particularities of AI jobs, employers, and degree
programs. This would help reduce bureaucratic misunderstandings, which
often contribute to processing delays. For example, adjudicators might
erroneously think that only computer science graduates have the education
required for AI jobs, and deny H-1B visas to AI specialists who studied other
disciplines – even though many top AI engineers originally studied physics,
philosophy, and other subjects.103

Expand or reallocate?
Although leading employers generally support higher immigration caps (or no
caps at all), many critics of current policy instead suggest reallocating some
green cards and temporary visas away from spouses, children, refugees, and
others not admitted on the basis of skill and toward high-skilled workers, without
increasing overall numbers.104 However, current quotas are low enough that just
reallocating some visas may not be enough to meet the America’s talent needs in
AI and other strategic industries. Foreign-born AI and STEM workers also have
families of their own; preventing them from sponsoring family members would
make the United States less attractive.
In addition, many immigrants admitted for reasons other than skill are skilled and
educated nonetheless.105 For example, in 2015, about 47% of noncitizens who received green cards in the family-based and diversity categories were college-educated, compared with roughly 29% of native-born citizens.106 Other immigrants
may have talents that blossom in the United States; Google’s co-founder, Sergei
Brin, arrived in the United States as a child refugee.107 Reallocating visas away
from “unskilled” immigration could therefore prevent many talented individuals
from joining the U.S. AI sector. And finally, as MIT president Rafael Reif has observed, policies that “close the door” to immigrants, even if not targeted at highskilled immigrants, nevertheless project an image that may deter immigrants of all
sorts from choosing the United States.108
For these reasons, higher overall thresholds on immigration, rather than reallocation within existing limits, would best serve the U.S. AI sector. That said, policymakers should be aware that some reallocation proposals would likely benefit the
AI sector to a degree, while others would have an uncertain or negative effect:
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Expand or reallocate? continued..
• Allocating visas to AI workers specifically would directly help the AI sector.
• Favoring applicants with higher-paying jobs would indirectly help the AI
sector, since AI employers generally offer higher salaries in connection with
H-1B and green card sponsorship than employers in other industries.109
• Tightening the regulatory threshold for H-1B qualifying “specialty occupations” to exclude routine IT work, as the current administration has proposed,110 could benefit AI employers at the expense of IT staffing companies,
depending on the definitions used.
• Reallocating green cards currently distributed in the diversity lottery111 to
skilled workers would probably benefit the AI sector, since the major source
nationalities for foreign-born STEM and AI workers aren't currently eligible for
diversity visas.
• Giving preferences to U.S.-educated workers or graduate degree holders,
another popular proposal,112 would have an uncertain effect on the AI sector.
Some talented AI specialists lack graduate degrees or were educated abroad
and would be disfavored under this proposal. In addition, as foreign universities increasingly develop top-tier programs,113 AI workers will become less
likely to have been educated in the United States, so a policy favoring U.S.
universities could narrow the talent pool available to U.S. employers.

2 FIX REGULATORY AND ADMINISTRATIVE POLICIES THAT
MAKE IT HARDER TO RECRUIT AND RETAIN AI TALENT
The problem
Immigrating to a new country is always challenging, and the complex provisions
of U.S. immigration statutes add further friction to the process. But even apart from
these structural factors, the regulatory and administrative system that implements
U.S. immigration law is a significant obstacle to foreign AI students, workers, and
entrepreneurs hoping to move to the United States.
Much of this damage is recent. To be sure, many of the regulations and agency
practices causing problems today have existed for years or decades, and many of
this paper’s recommendations relate to these long-standing policies. Fluctuations in
the relevant agencies’ caseload may also play a role.114 But beyond these factors,
the current administration’s approach toward immigration has made it significantly
18
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Kollol Das, a former electronic engineer and gaming startup founder from India
who now specializes in machine learning, was offered two high-skilled tech jobs
last fall, one based in New York and one based in Toronto.
He immediately chose the latter.
The H-1B process in the United States could have taken six months or longer,
while the entire process in Canada – from being offered the position to moving
to Toronto – took him less than two months. The visa portion of the process took
about a week.
“The fact that the whole process is so long made it so that I didn’t even think
further ahead,” said Das, who is currently a research lead at Sensibill, a Toronto-based financial services company that uses big data. Had the immigration
process been the same? “Then I might have looked more at the kind of role I’d
have in each place.”

Vox, March 19, 2019

more difficult to attract and retain foreign AI and STEM talent. In the past two years,
the administration has enacted a slew of restrictive policies aimed directly at immigration by foreign students and high-skilled workers. More are in the wings.115 These
policies have prompted pushback from foreign nationals and their schools and
employers,116 frustrated companies seeking to recruit foreign-born talent,117 and contributed to a rash of well-publicized immigration horror stories involving high-skilled
STEM students, workers and entrepreneurs.118
No change of course is in sight. Although the President has sometimes spoken
positively about high-skilled immigration,119 the administration continues to enact
new, restrictive policies and adjudicatory practices, and the federal immigration
agencies have closed long-standing informal lines of communication with universities, employers, and professional groups. Processing delays are getting worse,
prompting bipartisan concern in Congress; USCIS has a backlog of millions of cases and counting, and processing times for many key forms have increased significantly.120 USCIS leadership has publicly conceded that recent policy changes, such
as sweeping new interview requirements for many applicants, are contributing to
these delays.121 Amid continuing uncertainty and mounting costs, some STEM employers have had to give up on international hiring altogether.122
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Effects on labor mobility
Because H-1B visas and employment-based green card applications are employer-sponsored and job-specific, a noncitizen AI worker who changes employers or jobs can
lose her H-1B status or her position in the green card application queue. USCIS and the
Department of Labor can approve job changes in some cases,123 but even if a worker is
eligible, the process requires significant time, money, and effort. It also involves subjective
agency judgments, such as whether the new position is in the “same or a similar occupational classification” as the old position, or whether the new position is in a “specialty
occupation.”124
Given these barriers and recent trends toward harsher and less predictable adjudication, many employers are reluctant to accommodate foreign-born employees who want
to change jobs, or to consider hiring them from other companies. And many would-be
job changers are understandably afraid to risk another round with the bureaucracy. As a
result, these employees often end up stuck working in their initial positions, even if much
better opportunities appear elsewhere.125
By limiting worker mobility, the current U.S. immigration system is creating a frustrating and
unsustainable environment for AI workers, making them less inclined to stay and contribute
to the United States over time. And at a macro level, because labor mobility is an important driver of productivity and innovation, it is also likely affecting the general health of the
U.S. AI sector.126

The solutions

Overhaul the regulatory agenda. The relevant federal agencies should revise
problematic regulations and guidance, whether recent or long-standing, and
abandon proposals that would create new barriers for AI talent:
• ●The administration should formally abandon plans to eliminate or restrict the
Optional Practical Training program.127 Any cuts to OPT would immediately
disrupt the STEM student-to-workforce pipeline, with serious consequences
for AI employers, and should be avoided. The administration should also vigorously defend the program in ongoing litigation challenging its legality.128
• ●USCIS should withdraw its proposal to eliminate the 2016 International
Entrepreneur Rule (IER), and USCIS should implement the rule.129 The IER
would allow many foreign-born startup founders to stay and work in the
United States under the parole provisions of the Immigration and National20
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ity Act.130 This would partially fill the gap in options for immigrant entrepreneurs under existing law.
• USCIS should rescind, or Congress should override, its October 2017
guidance announcing that adjudicators can no longer defer to prior determinations of eligibility for H-1Bs and other temporary visa categories,
including in the context of routine extensions.131 This guidance is contributing
to a sharply higher rate of adjudicator requests for evidence (RFEs), making
the immigration process much longer, costlier, and more uncertain.132 One
tech industry group asserts that RFEs have “exponentially increased” and
are “driv[ing] much longer timelines. . . . the RFEs USCIS currently issues are
quite voluminous and require weeks if not months to prepare an effective
response.”133
• USCIS and DOS should withdraw recent policies requiring time- and
resource-intensive in-person interviews for lower-risk employment-based
green card applications and visa renewals.134
• F-1 student status should continue as long as the student is studying in the
United States; USCIS should not impose a years-based time limit, as the
administration recently proposed.135
• USCIS should withdraw its new policy that students who fall out of legal status (even if unknowingly or accidentally) are immediately deemed “unlawfully present,” which could result in their being barred from returning to the
United States or obtaining a green card in the future.136
• The administration should withdraw its plan to end work authorization for
spouses of H-1B workers seeking employment-based green cards.137 If enacted, this measure would reduce household incomes and increase uncertainty for many immigrant tech workers. Ending spousal work authorization
would be especially harmful to immigrants in Silicon Valley and other AI
hubs with high costs of living.138
• ●USCIS and DOS should revise outdated reentry and travel restrictions for
academics with J-1 status.139 These policies date back decades to an era
when visiting academics were less likely to frequently move in and out of the
United States for meetings, conferences, and projects. Today, progress in AI
relies on continuous international collaboration, and foreign-born, U.S.based AI scholars need to be able to travel to some degree without losing
their immigration status.140
• ●USCIS should enact regulations allowing spouses and dependents of more
senior F visa holders (e.g., PhD students) to work in the United States.141
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Increase Congressional oversight. Congress should conduct hearings both
to determine the agency policies that contribute most to backlogs at USCIS and the
State Department, and to gain a more granular understanding of how current policy
is affecting inflows of AI and STEM talent into the United States. If the relevant
agencies fail to revise regulations and regulatory proposals that impede the inflow
of AI and STEM talent, Congress should also enact legislation to block or override
them. For example, if necessary, Congress should codify the current features of the
OPT program.142
Finally, although regulatory change is essential, many of the root causes of
current problems are statutory. Congress should reform features in current law that
create structural delays affecting AI workers, especially the annual and per-country
caps for green cards and the annual H-1B cap.

3 REVIEW AND REVISE MEASURES AGAINST ILLICIT
TECHNOLOGY TRANSFER
The problem
In response to concerns over illicit technology transfer and other security threats,
especially by China,143 federal agencies have increased security and counterintelligence measures within the immigration system and implemented “extreme vetting” of foreign nationals, including students and those in the employment-based
immigration process.144 Examples include new requirements for in-person interviews for broad categories of foreign nationals,145 as well as sweeping travel and
visa duration restrictions for Chinese students and scholars in certain fields.146
Some have even proposed banning certain groups, such as Chinese STEM students, from the United States altogether.147 At the same time, reports of mounting
delays in the interagency security review process for visa applicants, known as
the Security Advisory Opinion (SAO) program or “administrative processing,”
may reflect increased scrutiny by the participating agencies, more referrals of visa
applicants into the process, or both.148
Taking national security seriously requires maintaining an accessible and efficient immigration system for the world’s leading AI talents and deploying targeted,
properly-supported measures to protect America’s technological assets. Any sustainable strategy to prevent illicit technology transfer must consider both costs and
benefits. To be sure, illicit technology transfer is a serious threat to the United States,
and foreign nationals are sometimes to blame.149 But for the most part, immigration
policy is too blunt an instrument to use against the technology transfer threat. The
national security benefits of current “extreme vetting” measures are uncertain, but
they are clearly and seriously harming the U.S. AI sector.
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Hottest topic among U.S.-based well-edu[cated] Chinese
friends these days: how to migrate to Australia or Canada.
Work in finance, int’l dev, IT, science...live in US 5+yrs but
decide it’s time to give up on its immigration system filled
[with] uncertainties, & in some cases, hostilities.”
Tweet posted by Zhaoyin Feng, a U.S.-based BBC correspondent,
May 23, 2019

Broad-brush, resource-intensive “extreme vetting” policies in the immigration
system make the process slower, costlier, and less predictable, increasing burdens
on applicants and sponsors and causing widespread fear and disillusionment
among foreign students and workers.150 In turn, these measures disrupt AI research
and limit the ability of the United States to attract the talent it needs to maintain leadership in AI.151 These trends pose national security risks to the United States – risks
no less serious or urgent than IP theft.
As for the benefits, there is little public evidence that many current security measures within the immigration system are materially contributing to national security.
Because this analysis is limited to open-source data, it’s not possible to conclude that
current measures are ineffective overall: many of them are confidential, and details
about publicly known measures and their results are scarce. It’s also unclear whether
the relevant agencies compile data on outcomes in any meaningful way.
Nonetheless, what is known about the benefits is not encouraging. Recent
publicly-disclosed security measures in the immigration system have swept broadly,
targeting entire nationalities, disciplines, and visa types. Given the sheer numbers
involved and the inherent difficulties of finding needles in haystacks, these measures
are unlikely to be effective, especially when compared to measures outside the
immigration system, such as enhanced cybersecurity efforts. With regard to Chinese students and scholars in particular, one senior intelligence community veteran
explains:
The [screening] process will almost certainly fail at determining an
individual’s future course of action. Few scholars come to the U.S.
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with the premeditated intention of stealing technology that has,
quite likely, yet to be invented. Also, there are 360,000 Chinese
scholars and students in the U.S. Given the number of cases that
have come into the American judicial and regulatory system it is
unlikely that even one percent are involved in technology theft.
American principles are that we don’t judge an entire group by
the actions of a very few.152

The solutions

Focus efforts outside the immigration system. Many, if not most, of the vectors of illicit technology transfer are known.153 DOS and its peer national security
agencies should use investigatory, prosecutorial, and defensive tools outside the
immigration system to target these specific bad actors and practices. The CSET
paper China’s Access to Foreign AI Technology – An Assessment explains these
recommendations in greater depth with respect to China specifically.154
As for security measures within the immigration system, further research is
needed. Congress and the Executive Branch should thoroughly review existing
safeguards, including the consular process and the SAO process. At the same time,
the federal immigration agencies should reconsider and – where possible – narrow
security measures in the immigration system that apply by default to large categories of noncitizens (e.g., nationality), such as broad interview requirements and
entry-exit restrictions.
DOS should also increase transparency in the SAO process (to the extent possible given security needs) and impose clear time limits for interagency responses
to SAO inquiries.155 Finally, DOS should provide more resources and personnel,
including scientifically trained personnel, for SAOs and other immigration-related
security processes.156
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Next Steps

In the coming months, CSET plans to extend this preliminary analysis by:
• Collecting and analyzing agency data. Through Freedom of Information Act requests, CSET is seeking data on AI workers’ interactions with the immigration system with the relevant federal agencies. CSET will continue to pursue these data and will integrate
them into this analysis as they become available.
• Looking to other countries. CSET will publish a review of immigration policies in other countries and their impact on those countries’
recruitment and retention of AI talent.
• Surveying AI stakeholders. CSET will survey AI students, scholars,
workers, entrepreneurs and employers to gain a more detailed
understanding of how the immigration system affects them.
• Researching the public sector’s AI needs. CSET is working to
understand the AI talent needs of U.S. defense and civilian agencies, the obstacles preventing these agencies from recruiting and
retaining workers with AI expertise, and the most urgent policy
reforms to help them compete for citizen and noncitizen AI talent
while protecting national security.
CSET welcomes feedback on its research agenda. Please contact
zachary.arnold@georgetown.edu with any suggestions.
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