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Abstract

United States (US) immigration policies have increasingly focused on national security
resulting in universities experiencing declines in international student applications, con-
straints on international scholar employment, and complications facilitating international
research collaborations. The COVID-19 pandemic brought additional travel restrictions,
embassy closures, and health and safety concerns that exacerbated these challenges. Sci-
ence mobility is critical for science education, training, competitiveness, and innovation.
Using a representative sample of US and foreign-born scientists in three STEM fields, we
explore how recent visa and immigration policies have shaped research collaborations,
work with students and postdoctoral scholars, and intentions to leave. We use descriptive
statistics, analysis of variance, and logistic regression and find academic scientists report
disruptions from visa and immigration policies; negative impacts of immigration poli-
cies on US higher education; negative effects on recruitment and retention of international
trainees; and increased intentions to leave the US driven by negative perceptions of immi-
gration policy.
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Introduction

It is widely accepted that migration and international movement of scholars and scientists
creates positive outcomes for national economies and the science and technology enter-
prise. Research across the world indicates that international mobility among science stu-
dents and faculty increases the dissemination of knowledge, resource flow (Toren, 1996),
and the production of science, medicine, and engineering (Nerdrum & Sarpebakken, 2006).
Nowhere is this reliance on international scholarship more valued than in the US scientific
enterprise, a system that has long touted the value of investing in science, technology, engi-
neering, and mathematics (STEM) fields and welcoming scientists from around the world
to advance US research, innovation, and economic development. Yet, this reputation and
culture has been shifting as the US immigration system becomes more focused on national
security and international scholars face increased social hostility and bureaucratic barri-
ers to living in the US (Gopal, 2016; Kim et al., 2018; Sabharwal & Varma, 2017). These
changes in US immigration policy are occurring at the same time that global competition
for scientific human capital has increased international academic career opportunities (Alt-
bach, 2005) and more foreign-born scientists and engineers are returning to their home
countries because of improved employment, research, and career opportunities (Sabharwal
& Varma).

The US has a history of welcoming and relying on foreign-born scientists, from Ger-
man scientists fleeing World War II, Russian and Eastern European scientists during and
after the Cold War, to scientists from East and South Asia seeking educational and employ-
ment opportunities. International scholars offer vital human capital to American universi-
ties, through diversity of ideas and campus life, international networks, scientific produc-
tion, and the recruitment and training of students (Corley & Sabharwal, 2007; Kim et al.,
2012; Mamiseishvili, 2013; Mamiseishvili & Lee, 2018; Mamiseishvili & Rosser, 2010;
Slaughter, 2014). In more recent decades, as US universities find themselves under state
and federal funding constraints, they have sought to supplement their budgets by recruit-
ing more international students who typically pay higher tuition rates (Banks & Bhandari,
2012; Gopal, 2016). Today, foreign-born faculty make up 29% of full-time STEM faculty
and foreign-born students account for about 41% of undergraduate students and approxi-
mately 63% of graduate students in STEM fields (National Science Board, 2014, 2020).
Foreign-born scientists bring resources, knowledge, and value to the US higher education
system. While the US higher education system has long enjoyed the benefits of its strong
reputation for welcoming foreign students and faculty and producing top science, recent
shifts in global politics and US immigration policy have added barriers to the recruitment
and retention of foreign-born scientists. Growing anti-immigrant sentiments, travel bans,
and immigration policies during the Trump administration exacerbated these challenges. In
March 2020, the COVID-19 pandemic limiting travel affected domestic and international
scientists travel, mentoring, and recruitment efforts, while highlighting the poor health care
system and political strife in the US. These US policies have been implemented at a time
when the scientific workforce at all career stages is more globally mobile (Moed et al.,
2013), competition for international scientific talent is rising (Hazelkorn, 2015), and inter-
national collaboration teams are common (Gazni et al., 2012). Additionally, countries in
Europe and Asia have implemented policies to better facilitate the return and reintegra-
tion of scientists (Caiiibano et al., 2008; van Holm et al., 2019) and their universities have
become more competitive and attractive to scholars (Freeman, 2010). These push and pull
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factors inevitably shape the opportunities, strategies, and intentions of individual scientists,
which ultimately affect the diversity and quality of the US academic workplace.

In this paper, we present recent data on academic scientists’ perceptions about immigra-
tion and visa challenges in the US. We draw from a representative sample of US-born and
foreign-born scientists in biology, civil and environmental engineering, and geography at
research extensive universities across the US. We ask the following research questions:

(1) What are US academic scientists’ experiences with and perceptions of visa and immi-
gration policies given recent political rhetoric, immigration policy changes, and the
COVID-19 pandemic?

(2) What are academic scientists’ experiences working with international students and
postdocs as related to visa and immigration issues?

(3) What are academic scientists’ intentions to leave the US and are those intentions related
to field of study, citizenship status, and workplace perceptions?

Next, we review the literature on international diversity and push—pull factors in US
higher education. In Sect. “Material and Methods”, we describe our survey, sample, and
data collection methods. In Sect. “Results”, we present our findings. We conclude with a
discussion of what the findings mean for academic scientists, higher education policy, and
US STEM diversity and competitiveness.

International Faculty and Students in STEM at US Universities
Academic STEM

US higher education institutions attract talented students and faculty from around the
world. The US has maintained its reputation as a rich research environment, that supports
generous investment in research infrastructure (Stephan et al., 2013; Trapani & Gibbons,
2020) and a competitive STEM job market (Gandhi-Lee et al., 2017). US-based academic
science relies on international collaborators, colleagues, faculty, and students as critical
drivers of the US innovation and competitiveness (Gandhi-Lee et al., 2017; Kerr & Lin-
coln, 2010; Roach & Skrentny, 2019; Stephan & Levin, 2003; Welch et al., 2018). Interna-
tional scholars help the US higher education system maintain its global competitive posi-
tion. Foreign-born academic scientists bring multiple resources critical for the health and
well-being of university communities and sustained scientific leadership (Kim et al., 2012).
They recruit high-quality colleagues and provide access to international opportunities for
both US and international students through professional networks in their home countries
(Altbach & Balan, 2007; Foote et al., 2008; Kim et al., 2011, 2012; Mamiseishvili, 2013;
Sun & Bian, 2012). Additionally, communities of international scholars provide important
social support to newly arriving students and faculty (Gahungu, 2011). Yet, foreign-born
scientists’ career prospects are contingent on immigration and visa policies. For example,
recent visa delays have decreased stay rates for Indian and Chinese PhD holders who make
up a large proportion of foreign-born STEM graduate students in the US (Kahn & Mac-
Garvie, 2020). These delays directly affect the research trajectories of domestic and for-
eign-born STEM faculty and the competitiveness of US science.

International collaboration and travel are both common and critical to advancing science
and innovation (Ackers, 2005; Freeman et al., 2015; Wagner & Leydesdorff, 2005; Wagner
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et al., 2017). Foreign-born faculty are more likely than US-born scientists to collaborate
with colleagues abroad and to travel for research (Finkelstein et al., 2009; Stephan &
Levin, 2000; Stephan et al., 2013; Welch et al., 2018). International scientists transfer
their experience, knowledge, and networks expanding science collaborations, knowledge,
and available resources benefitting less mobile scientists in the US institutions (Bratti &
Conti, 2018; Schiller & Diez, 2008; Siekierski et al., 2018). Domestic scientists who do
not travel or work abroad also experience the effects of visa and immigration policies
through their students and collaborators. The international nature of science networks and
global knowledge flows (Franzoni et al., 2014; Gibson & McKenzie, 2014; Welch et al.,
2018) make visa and immigration issues pertinent for most faculty at US higher education
institutions.

Universities play a critical role in attracting and retaining international talent to the
STEM workforce and provide extensive, costly, time-consuming services to assist students
coming to the US on visas (typically the F-1). While visas bring talented science students
to the US, there is not a guaranteed path from student visa to permanent residency. Upon
graduation (and expiration of the F-1), international students must either leave the US or
secure an H1-B work visa, a highly competitive process for which there are yearly quotas
(Gopal, 2016). Many universities work to transition foreign-born scientists from student
visas to work visas, but doing so is complicated and costly for employers (Gopal, 2016).
Consequently, many scientists and engineers report returning to their home countries
because of immigration challenges (Sabharwal & Varma, 2017).

While universities provide invaluable legal and financial support to faculty on work
visas (typically H1-B) or who are navigating the citizenship process, foreign-born aca-
demic scientists regularly report hurdles and extensive bureaucratic barriers to staying
and working in the US or returning to their home countries for visits (Bookman, 2020;
Gopal, 2016). Researchers note that since the 1990s there has been an increasing shift
toward foreign-born scientists and engineers leaving the US after receiving their training
due to improved employment opportunities in their home countries and US immigration
challenges (Marini & Yang, 2021; Varma & Kapur, 2013; Wadhwa & Salkever, 2012).
There have long been calls to streamline the US visa and immigration system, to enhance
employment in STEM fields (Harris, 2014; Teich, 2014), and to make it easier for universi-
ties to attract top students and faculty, yet universities continue to have little input to immi-
gration policy (Gopal & Streitwieser, 2016).

Political Change, COVID-19, and Academic Mobility

In response to the terrorist attacks of 9/11, increased globalization and migration of work-
ers, and nationalistic political trends, the US has experienced a shift away from liberal poli-
cies toward immigration to focus more on border security and immigration restrictions.
Visa and immigration policy changes following the 9/11 attacks, in particular the Student
and Exchange Visitor Information System (SEVIS), reduced international student enroll-
ment, marking the first declines in over 30 years (Bollag, 2004; Guruz, 2011). Universities
have long benefited from preferential treatment in the US visa and immigration system,
since they typically attract those focused on STEM fields who can participate in two-step
migration, first as a student and then as a permanent resident, worker, and eventually citi-
zen (Hawthorne, 2012). But this benefit to universities was curbed when SEVIS ensured
national security concerns would take precedence over educational missions.
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Following the 2016 election of Donald Trump, the pressure on international scholars in
the US intensified. The Trump administration used strong political language advocating for
less immigration and stronger borders. For example, in 2018 the administration created a
“National Vetting Center” to increase efforts for extreme vetting of individuals who might
pose a national security threat (Trump, 2018). They also singled out particular nations and
religious groups. In January 2017, Trump issued the first of three “Muslim Bans” or travel
bans applying to six Muslim majority countries—Iran, Libya, Sudan, Somalia, Yemen, and
Syria—which had an immediate impact on university hiring and student enrollments (Jack-
son, 2017; Wadhia, 2018). The Department of Justice’s 2018 “China Initiative”, aimed
at countering Chinese national security threats including trade secret theft, hacking, and
espionage, resulted in racial profiling and threats to academic freedom of Chinese born
academic scientists (Kania & McReynolds, 2021). The Trump administration also initi-
ated numerous discussions to limit or end the H1-B visa program and in June 2020 issued
an executive order suspending H1-B, H2-B, J and L visa programs (AB Wire, 2020), the
primary mechanisms for international scientists to work and for international STEM gradu-
ates to stay in the US. Shifts in US immigration policy toward national security and border
control coupled with executive orders that targeted particular populations threatened the
flow of international scientists to US universities and increased uncertainty and administra-
tive burdens for international applicants.

Changes in visa policies or uncertainty about potential changes greatly impact student
enrollments. For example, the SEVIS changes to student visa regulations and processing
times coupled with poor treatment of applicants resulted in a stark decline of male inter-
national students from the Middle East coming to the US (Danley, 2010). In a compari-
son of international student mobility across the UK, Australia, Canada, and the US, Gopal
(2016) found that the ease by which student visas can be obtained is a primary predictor of
international student enrollments. These shifts in US immigration policy since 9/11 have
slowed what was historically a successful inflow of international students to the US. Gopal
(2016) notes that declines in international student movement to the US have been picked
up by Canada and Australia, countries that have adopted more open and less bureaucratic
visa systems for students with options for permanent residency after graduation and China
has become the third largest destination for foreign students in 2016 (Lu, 2019).

These changes in policies and attitudes are also affecting the recruitment and reten-
tion of international faculty at US universities. Faculty mobility is shaped by a number of
factors including ease of movement (e.g. opportunities for new jobs, family constraints),
job satisfaction, and productivity (Kim et al., 2020; Rosser, 2004). Recent qualitative
research indicates that foreign-born faculty are reporting increased levels of concern about
the rise of racism and xenophobia and the unpredictability of immigration policies in the
US (Bookman, 2020). One interviewee noted that these concerns have led her to consider
“leaving the US if Trumpism continues” (Bookman, 2020 p. 59). Another faculty mem-
ber noted considering moving to Canada, which is more open to immigrants. Qualitative
research indicates uncertainty, increased administrative burden, and fears related to racism
are leading faculty to consider leaving the US (Bookman, 2020) but we have less knowl-
edge about how these changes are affecting domestic faculty, US university competitive-
ness, and the scientific enterprise.

In addition to shifts in immigration policy and culture from one of welcoming immi-
grants to a less friendly national security effort, the 2020 COVID-19 outbreak and sub-
sequent policies requiring social distancing, travel bans, and closures of universities and
government offices leveled another threat and complication to international and domes-
tic academic sciences. Universities closed in-person activities and sent people home to
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work remotely and government offices (e.g. US embassies) limited, temporarily sus-
pended, or ceased altogether in-person visits and routine visa services (US Department
of State & Bureau of Consular Affairs 2020). Border closures and travel restrictions
immediately affected travel for domestic and international scientists, university admis-
sions, and the ability of scientists to visit their home countries, collect data, or return to
the US.

In addition to embassy closures and visa processing delays, some international stu-
dents and faculty living in the US experienced hostility based on their national origin.
This hostility has been especially harsh against Chinese nationals and other Asians
and Asian descendants in the US (Makalintal, 2021). The US response to COVID-19
not only complicated visa and immigration processing for international scientists, but
it accentuated major social and cultural problems in the US including racial conflict
and discrimination, poor health care systems, and inadequate social safety nets for
childcare, unemployment, and housing. International scholars found themselves vic-
tims of racial violence and threats, unsure about the safety of their families, and man-
aging increased stress with little institutional support (Johnson et al., 2021). These
negative experiences shape the perceptions of both international and domestic sci-
entists and are likely to shape short-term and long-term behavior in the US science
enterprise.

Research Questions

(1) What are academic scientists’ experiences with and perceptions of visa and immigra-
tion policies given recent political rhetoric, immigration policy changes and COVID-19
pandemic?

(2) What are academic scientists’ experiences working with international students and
postdocs as related to visa and immigration issues?

(3) What are scientists’ intentions to leave the US and are those intentions related to field
of study, citizenship status and workplace perceptions?

Material and Methods
Data Collection

This paper uses online survey data collected October through November 2020
by the ASU Center for Science, Technology, and Environmental Policy Studies,
SciOPS team (www.sci-ops.org). In this section, we describe the sample design
and survey development and implementation. The population is a random sample
of academic scientists (tenured, tenure-track, and non-tenure-track) who work in
three disciplines (biology, civil and environmental engineering, and geography).
These scientists work at 60 randomly selected universities classified as Carnegie
designated research extensive (R1) universities (drawn from the most recent Carnegie
listings). We geographically stratified the full list of research extensive institutions
by the eight region Carnegie classification and did random proportionate sampling
from each region to account for regional differences. For each selected university, we
developed a list of all tenure, tenure-track, and non-tenure track faculty in biology,
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civil and environmental engineering, and geography. The final sample was randomly
selected from these lists and includes US born and foreign-born scientists. The
research team developed the survey in October 2020. The questionnaire included
sections about the impacts of current US visa and immigration policies on scientific
research and collaboration, the higher education system, and policy objectives over
the past 12 months. All respondents (US-born and foreign-born) were asked the
same questions. The instrument was electronically programmed in English using the
Sawtooth Software ® system. The survey was approved by Institutional Review Boards
at Arizona State University and the University of Illinois at Chicago.

A total of 2443 scientists were invited to participate in the survey via email invitations
with a series of personalized email follow-up reminders. Survey invitations with a unique
ID, passwords, and hyperlink to the survey were sent on October 22 and 23, 2020 followed
by three reminder messages. The survey was closed on November 23, 2020. 419 usable
responses including 48 partial responses were collected representing an AAPOR response
rate (RR4) of 17.4%. Poststratification weights were applied for gender and academic field
to represent the population as closely as possible. The measure of sampling error for ques-
tions answered by the full sample is plus or minus 5 percentage points. In this analysis, we
use the 371 complete responses.

Data Description

Table 1 reports the demographic characteristics of survey respondents. Among faculty
surveyed, 42% are full professors, most work in biology departments (72%), and about

Table 1 Descriptive characteristics of survey respondents

N Percentage

Rank

Assistant professor 97 26

Associate professor 77 21

Full professor 157 42

Non-tenure track faculty 40 11
Field

Biology 268 72

Civil and Environment Engineering 71 19

Geography 32 9
Gender

Male 252 68

Female 119 32
Citizenship status

Native born US citizen 198 54

Naturalized US citizen 91 25

Non-US citizen with a permanent US resident visa 57 15

Non-US citizen with a temporary US resident visa 24 6
Total

Completed survey response 371
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two-thirds (68%) are male. Slightly more than half are US-born citizens (54%). About 21%
of respondents are non-US citizens with either permanent or temporary US resident visas.

For the logistic regression model, we use the dependent variable, Intention to Leave the
US, a binary variable drawn from the questionnaire item: “In the past 12 months, have you
seriously considered moving to another country?” (1 =yes; 0=no).

We include four indexed measures of the following faculty perceptions: (1) positive
visa and policy outcomes, (2) negative visa and policy outcomes, (3) student and fac-
ulty mobility, and (4) impacts of visa and immigration policies on US higher education.
To capture specific perceptions of Trump administration policies, we asked respond-
ents: “The Trump Administration has proposed a number of changes to the US visa
and immigration system. To what extent do you think these potential changes will con-
tribute toward achieving each of the following policy objectives?” Respondents were
presented with 10 items with a 3-point response scale. Table 2 shows the principal com-
ponent analysis results that loaded into two components: Positive Policy Outcomes and
Negative Policy Outcomes. Positive Policy Outcomes is an average of the responses to
seven questionnaire items; the Cronbach’s alpha is 0.85. Negative Policy Outcomes is
the average of responses from three questionnaire items; the Cronbach’s alpha is 0.61.
A higher score indicates a perception that immigration policy has major positive or neg-
ative outcomes.

Perceived Mobility is an averaged scale from responses to four items. The survey asked:
“In your opinion, to what extent have US visa and immigration policies increased or

Table 2 Principal component analysis results on faculty perception of policy outcomes

Component
Positive policy outcomes  Negative

policy out-

comes
Increasing economic fairness and opportunity 0.867 -0.032
Building a skilled labor supply 0.796 —-0.023
Safeguarding national security 0.740 —0.049
Protecting jobs for Americans 0.720 - 0.006
Protecting university intellectual property 0.681 - 0.070
Ensuring public health 0.655 0.074
Increasing international understanding 0.638 0.063
Distrust of foreign governments —0.101 0.853
Penalizing particular countries or nationalities —0.061 0.816
Minimizing racial, cultural and religious diversity 0.103 0.547
Eigenvalue 3.792 1.715
Cronbach’s Alpha 0.85 0.610

Bold indicates factor loadings
Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization

Questionnaire Item: The Trump Administration has proposed a number of changes to the US visa and
immigration system. To what extent do you think these potential changes will contribute toward achieving
each of the following policy objectives? Response Categories: 1 =no contribution, 2=minor contribution,
3 =major contribution
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decreased the following?” (1) International scholars seeking employment outside the US,
(2) US faculty seeking employment outside the US, (3) International student preference to
work outside the US after graduation, and (4) International student applications to study in
US institutions. The resulting scale has a Cronbach’s alpha of 0.62 and ranges from 1 to 5
with a higher score indicating perceptions of greater mobility.

Perceived impacts on higher education measures faculty perceptions of the impacts of
recent visa and immigration policies on dimensions of US higher education. The variable
is constructed by averaging responses to nine items (see Fig. 2 or Appendix A). The result-
ing scale has a Cronbach’s alpha of 0.94 and ranges from 1 to 5. A higher score indicates
more positive effects.

We include the following individual level measures: self-reported citizenship status,
gender, academic rank, and field of science. We include the following controls for univer-
sity characteristics: region, proportion of faculty of color, and faculty citizenship composi-
tion, which come from the Integrated Postsecondary Education Data System (IPEDS). All
questionnaire items and descriptive statistics are listed in Appendix A.

Method for Analysis

We report descriptive statistics to investigate how academic scientists experience recent
visa and immigration issues in the US. We conduct a series of one-way analysis of variance
(ANOVA) models and crosstabs to examine variation between US citizens and non-US
citizens and a logistic regression model investigating the determinants of intention to leave
the US.

Some project activities had to be delayed because of
visa issues

65%

You were unable to visit one or more collaborators in
other countries

65%

The visit of an international research scholar or fellow
intending to work with you for more than three months
had to be canceled or postponed due to visa issues

67%

One or more of your international collaborators could
not get a visa to attend a conference in the US

1%

Some project activities had to be canceled because of

B 76%
visa issues

You were unable to get a visa to visit one or more

0,
collaborators in other countries k)

‘You could not get a visa to attend a conference in

0
another country 3%

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Responses (%)

M pid experience Did not experience

Fig. 1 Faculty experiences due to current US visa and immigration policies (n=368)
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Attraction of top talent to
study in the US institutions of
higher education

6%

Diversity of US institutions of

higher education T4

Openness of global science 7%

Global competitiveness of US 8%

science 2

Development of scientific
8%

workforce

Strength of US high

technology industry 9%

The reputation of US
institutions of higher
education

8%

6%

Public support of science

Protection of US intellectual
property

18%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Responses (%)

| | Negative effect [ No effect Positive effect

Fig.2 Faculty perceptions of the impacts of current US and immigration policies on higher education
(N=362)

Results
Scientists’ Experiences and Perceptions of US Visa and Immigration Policy
Visa and Immigration Issues Related to Research and Collaboration

Figure 1 illustrates faculty responses to questions regarding how visa and immigration
issues have affected their research and collaborations in the previous year. These
responses inevitably capture visa and immigration experiences shaped by COVID-19
responses. More than one third of respondents (35%) experienced some delays in their
projects because of visa issues and were unable to visit their collaborators in other
countries. About one third indicated that their international collaborators’ visits were
canceled or postponed due to visa problems. Approximately 24% had to cancel their
projects because of visa issues.

Visa and Immigration Issues Related to Higher Education

Figure 2 illustrates how faculty perceive the effects of current US immigration and
visa policies on various dimensions of the US higher education system. Respondents
indicated if they believe US immigration policies have positive, negative, or no effect
on student recruitment, global competitiveness, and the reputation of US higher
education. They overwhelmingly reported negative effects. More than 80% indicated
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that current immigration policies have a negative impact on the attraction of top talent
to study at US institutions of higher education (89%), diversity in US higher education
(87%), competitiveness and openness of global science (87%), development of the
scientific workforce (87%), and strength of the US high tech industry (83%). The most
positive effect scientists reported from current immigration policies is protection of US
intellectual property (18%), though a larger proportion of respondents reported negative
effects related to protecting intellectual property (26%).

Visa and Immigration Issues Related to International Students and Postdocs
Hiring and Mentoring International Students and Postdocs

International students make up a large contingent of trainees in the US. More than half
reported employing international students as research or teaching assistants (53%) and
about one third employed international postdocs (32%) in the last 12 months. Around
half reported mentoring international students who do not necessarily work on research
with them (52%) and working on research with international students they did not directly
employ (48%). These reports indicate the important role international postdocs and stu-
dents play as both employees and collaborators.

Figure 3 shows faculty experiences with student and postdoctoral visa and immigration
issues. Nearly three-quarters of respondents (72%) said that international students and
postdocs they work with could not return home because of visa and immigration issues.
Approximately 42% also reported that their international students and postdocs could not
get a visa to enter or return to the US. More than half of the respondents (54%) reported
they lost international students and postdocs they had recruited and 45% indicated they
could not hire new students or postdocs. These reports indicate a clear disruption to
US-based scientists working with international trainees.

International students and/or postdocs you work
with were unable to travel to their home country
because of visa or immigration issues

28%

You lost international students and/or postdocs you
or your department had recruited because of visa or
immigration issues

46%

You could not hire new international students and/or

) s iy S B 55%
postdocs because of visa or immigration issues

International students and/or postdocs who work
with you could not get US visas to come (or return)
to the US

58%

0% 10%  20% 30%  40%  50%  60%  T70% 80%  90% 100%
Responses (%)

B Yes No

Fig.3 Faculty experience hiring and working with international students and postdocs in last 12 months
(N=371)
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Table 3 Faculty engagement with international students in the last 12 months (N =285)

immigration issues

20%  30%  40%

50%  60%  70%
Responses (%)

No

Yes No
Maintain regular or one-on-one meetings 236 (83%) 48 (17%)
Host group, research, or lab meetings so students can maintain a sense of 222 (78%) 62 (22%)
community

Schedule regular updates and outline communication expectations 219 (77%) 66 (23%)
Discuss employment concerns 217 (76%) 68 (24%)
Discuss financial concerns 174 (61%) 111 (39%)
Provide information regarding mental and health resources 147 (52%) 136 (48%)
Encourage student to do counseling sessions 123 (43%) 162 (57%)

Visa uncertainties 69% 31%

Inability to return to home country due to visa issues 58% 42%

Inability to return to US due to visa issues 52% 48%

Limited job prospects due to immigration or visa issues 50% 50%

Posq.)onefnen.t‘ ‘_)t Il‘1e1r studies or research due to visa or 3% 57%

lmmlgranon 1ssues

Lmuted funding opportunities due to visa or immigration 2% 589

issues

Concerns about harassment related to their national origin 39% 61%

Decisions to leave US due to visa or immigration issues 36% 64%

Cor.lcems a.b(.)ul physical safety in the US related to their 34% 66%

national origin

Cancelation of student research projects (e.g. field work, data

) - - Lo e 29% 1%

collection) or funding due to visa or immigration issues

Decisions to leave US due to family visa or immigration issues 27% 73%

Their loss of interest in their studies or research due to visa or 25% 75%

80%  90% 100%

Fig.4 Visa and immigration related topics discussed with international students and postdocs in last

12 months (N=371)

We also asked faculty how they have been engaging, supporting, and mentoring their
international students during the last 12 months. Table 3 shows that keeping regular or
one-on-one meetings (83%), hosting meetings to keep a sense of community (78%), organ-
izing regular updates and setting communication expectations (77%), and by discussing
employment concerns (76%) are the most common ways faculty report engaging their

international students.
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Figure 4 shows the topics related to visa and immigration discussed by faculty
with international students and postdocs during the last 12 months. One of the most
common topics discussed was uncertainties regarding visas (69%). More than half of
faculty reported discussing inability to travel to home countries (58%) and returning
to the US (52%) with their trainees. Faculty also reported discussing limited job
opportunities (50%), delays in studies or research (43%), limited funding opportunities
(42%), and concerns about harassment (39%) and physical safety in the US due to
national origin (34%). Over one quarter (27%) reported they discussed the student or
postdoc leaving the US because of family visa and immigration issues.

Impacts of Visa and Immigration Issues on Mobility
Work and Study Mobility Preferences

Figure 5 illustrates scientist perceptions of the impacts of visa and immigration policies
on preferences to study and work in the US. The majority of respondents (90%)
regardless of their citizenship status reported that preferences among international
students to study in the US have decreased (either a lot or some). Around three quarters
of US citizens (73%) and non-citizens with permanent visas (75%) and nearly all non-
citizens with temporary visas (95%) reported that international students’ interest in
working in other countries has increased (either a lot or some). More than half of the
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E % Neaitizen
E with temporary % 4%
vmln-.zl

R -
Noa-citizen K
e - -

visa (n=52)

Nea-citizen 7 n
S I = -

visa (n=23}

‘Nea-citizen .
S - -
visa (n=39)

Noa-citizen {

with temporary | [ 25% 49% 6%

visa (n=19)

Citizen (n-21’]_ 1% 3% 36%
Noa-citizen

‘with permanent - u 4% 31%
visa m—m

outside the US**

US**

US faculty secking International scholars
employment outside the secking employ ment applications to study in

International student
preference to wark
outside the US after

gmm

‘Noa-citizen . .
with temporary . 54% 41%
visa (n=21}
0% 200 30% W% 0% 60% 0% 0% €W 100%
Responses (%o)
W Decreased a fot W Decreased some No change Increased some Increased a lot

Fig.5 Faculty perceptions on the impacts of US visa and immigration policies on work/study prefer-
ences among students and faculty (N=2343). Test for difference based on chi-square test. *** p<0.01; **
p<0.05; * p<0.10
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scientists who are US citizens (55%) indicated international scholars are increasingly
seeking employment outside the US; a higher proportion of non-US citizen faculty with
permanent visas (75%) and temporary visas (62%) reported the same. The difference
is statistically significant (Pearson Chi>=15.58, p=0.049). About half of US citizens
(49%) reported US faculty are increasingly seeking work opportunities outside the
US, while about 64% of non-citizens with permanent visas and 75% of non-citizens
with temporary visas reported the same. This difference is also statistically significant
(Pearson Chi’>=16.64, p=0.034).

Intention to Leave the US

We asked respondents if they have considered moving to another country over the last
12 months, which spanned the Ist year of COVID-19. About 37% of the respondents
(n=137) indicated they have considered leaving the US. An ANOVA reveals non-US citi-
zens with temporary visas (63%) are significantly more likely than US citizens (35%) to
report intentions to leave the US (Pearson Chi®=7.47, p=0.024).

Motivations for Considering Leaving the US

We asked those who indicated considering leaving about the major and minor reasons
for their intentions. Figure 6 illustrates these reasons, by citizenship status. A similar
proportion of US citizens (89%), non-US citizens with permanent residency (89%), and
non-US citizens with temporary visas (93%) report no longer feeling welcomed in the US

NolTonger feel welcomelinthe | NolTonger Teelcomfortable(in Work opportunities** Immigration andivisalissues | Immigrationandvisa issues
US duelto political rhetoric |the US duelto health and safety PP concerning your family*** concerning yourself***
100%
90%
80%
70%
60% 65% 0,
@ 60% » 59% 61%
5 66% 5%
A 6%
Z 50%
H
3
& 23% 41%
40%
14%
30% 18%
20% 39% 13%
o 32% 3%
29% 28% 30% 28% 28%
10% 23% 2% 22% 20%
15% 14% 3%
0% 6% 1%
Citizen  Non- Non- | Citizen  Non- Non- | Citizen ~ Non-  Non- | Citizenn  Non- Non- | Citizen  Non- Non-
citizen  citizen citizen  citizen citizen  citizen citizen  citizen citizen  citizen
with with with with with with with with with with
permanent temporary permanent temporary permanent temporary permanent temporary permanent temporary
visa visa visa visa visa visa visa visa visa visa
Major reason Minor reason

Fig.6 Percent of faculty who identified major and minor reasons for their intention to move to another
country, by citizenship status (N=134) Test for difference based on chi-square test. *** p<0.01; **
p<0.05; * p<0.10
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because of political rhetoric. Around 60% of non-US citizens cite health and safety issues
in the US as a major reason to move, while about 36% of US citizens mentioned health and
safety issues as a major reason to move. Figure 6 shows there are significant differences in
intention motivations by citizenship status. First, there is a significant difference in reporting
work opportunities as a reason for intention to the leave the US (Pearson Chi>=11.58,
p=0.021). Significantly more US citizens (55%) report work opportunities abroad (a pull
factor) as a major or minor reason to move, compared to non-US citizens with permanent
(18%) and temporary visas (27%). Second, Non-US citizens report that immigration and
visa issues regarding their family (permanent visa holders (40%), temporary visa holders
(63%)) (Pearson Chi’=35.81, p<0.001) and themselves (permanent visa holders (42%),
temporary visa holders (87%)) (Pearson Chi*=92.55, p<0.001) are major reasons for
their intentions to leave the US. In sum, while all respondents report political rhetoric as a
major reason for intention to leave, US citizens are significantly more likely to report work
opportunities as a second reason to leave while non-US citizens’ intentions to leave are

Table 4 Logistic regression predicting intention to leave the US

Estimate Std. Error P-value
(Intercept) 0.08 1.20 0.95
Respondent perceptions
Perceived positive policy outcomes —0.70 0.52 0.17
Perceived negative policy outcomes 0.25 0.21 0.23
Perceived mobility 0.25 0.14 0.08
Perceived impacts on higher education - 0.57 0.20 0.00
Respondent characteristics
Female - 0.09 0.27 0.75
Non-U.S. citizen with a permanent U.S. resident visa 0.13 0.34 0.72
Non-U.S. citizen with a temporary U.S. resident visa 1.23 0.54 0.02
Associate professor -0.35 0.34 0.30
Full professor - 0.80 0.31 0.01
Civil engineering 0.34 0.33 0.31
Geology —-0.17 0.44 0.69
University characteristics
University % non-US resident faculty -3.76 4.31 0.38
University % faculty of color 0.66 2.66 0.80
Great Lakes - 0.05 0.53 0.93
Mid-East 0.16 0.53 0.77
New England 2.15 0.66 0.00
Plains 0.51 0.58 0.38
Rocky Mountains —0.44 1.07 0.68
Southeast 0.37 0.48 0.45
Southwest 0.06 0.59 0.92
Observations 350
Log likelihood —203.35
Akaike Inf. Crit 448.69

Bold indicates statistically significant results
Reference categories: US citizen; Assistant and non-tenure track faculty; Biology; Far West
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also explained by health and safety concerns (likely accentuated by COVID-19) and visa
and immigration challenges.

Logistic Regression Predicting Intention to Leave

Given the clear differences in intention to leave among US and non-US citizens, we esti-
mated a logistic regression model to examine the binary dependent variable, intention to
leave the US. The Variance Inflation Factor for the model is lower than two for all variables
meaning that variance of coefficients in the model is not inflated due to linear dependency
with other exogenous variables (e.g., multicollinearity). The results are in Table 4.

Table 4 shows that the perceived impacts of visa and immigration policies on higher
education and mobility are significant indicators of intention to leave. Faculty perceptions
of an increased trend in international scholars seeking employment abroad are related to
their own intentions to leave (p <0.10). Faculty intention to leave is significantly related to
reporting that visa and immigration policies have negative impacts on the broader higher
education system (p <0.01). Full professors (p<0.01) are less likely than non-tenured fac-
ulty to report intent to leave. Faculty in the New England region (p <0.01) are more likely
to consider moving to a different country, compared to faculty in the Far West. This find-
ing is possibly explained by the more severe COVID-19 outbreak and restrictions in New
England at the time of this survey (Johnson et al., 2021). Citizenship status is significantly
related to intention to leave, non-US Citizens with temporary resident visas (p <0.05) are
significantly more likely than U.S. citizens to report intention to leave, though as noted ear-
lier the motivation behind the intent to leave varies by citizenship status.

Discussion

We analyze data on academic scientists’ perceptions of and experiences with US visa and
immigration policies and how those perceptions are related to their research, interactions
with trainees, and intentions to leave the US. Before discussing the results as related to
the research questions, we address a few limitations. The sample is limited to three STEM
fields at research intensive universities. Because norms and expectations for travel, col-
laboration, and hiring trainees vary across fields, the findings may not be generalizable to
other fields of science, social sciences, or humanities. Second, we did not collect respond-
ent race, ethnicity, family structure, and country of origin data. We cannot assess differ-
ences across or at the intersection of these groups. Third, our model on intention to leave
focuses on perceptions of visa and immigration policies, rather than labor market demand
and supply issues. We look at faculty perceptions, but do not have objective measures of
pull factors including job offers, salaries, or competitiveness of positions outside the US.
Fourth, our study does not look at how department or university climate shapes faculty per-
ceptions. Future studies should explore relationships between push and pull factors, includ-
ing competition from universities outside the US, and between department and university
responses to visa and immigration policies and faculty experiences.

Our first research question asked what are academic scientists’ experiences with and
perceptions of visa and immigration policies given recent political rhetoric, immigration
policy changes and COVID-19 pandemic? Around one third report disruption related to
university closures, travel delays, visa processing halts and delays, and interruption of
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collaborations. Faculty believe current visa and immigration policies are having more neg-
ative than positive effects on US higher education. More than 80% of respondents report
that US immigration policies are negatively impacting diversity, attraction of talent, open
science, competitiveness, scientific workforce development and strength of US technology
industries. These findings, while related to the COVID-19 pandemic, indicate longer term
negative outcomes due to the shift toward a national security approach to immigration.
These longer-term negative impacts are of greater concern to scientists than the temporary
policies and rhetoric of a single president. These reports align with increasing concerns
surrounding recruitment and retention of international scientists at US universities due to
uncertainties and inefficiencies in visa processing (Roach & Skrentny, 2019). All academic
scientists, regardless of their own immigration status, report negative outcomes from US
immigration policy and believe it is harming the success and competitiveness of US higher
education which will ultimately have lasting effects on STEM diversity and innovation.

The second research question asked how current visa and immigration issues are shap-
ing scientists’ experiences working with international students and postdocs. Respondents
report increased complications related to student and postdoctoral recruitment and man-
agement. About half report a loss of new students and postdocs. Three quarters report
increasing travel problems and uncertainty for current trainees. Most respondents to the
survey reported having discussed employment, visa, immigration, and financial concerns
with international students, half report providing mental health information and counsel-
ling recommendations, and around one-quarter reported discussing student decisions to
leave the US. These results point to challenges in recruiting and retaining scientific talent
as international scholars are increasingly uninterested in studying or working in the US,
while simultaneously finding more competitive options outside the US (Freeman, 2010;
Gopal, 2016; Marini & Yang, 2021). Faculty report that visa and immigration policies are
driving international scholars away from the US, confirming previous findings that the shift
in US immigration policy toward national security has reduced US competitiveness for top
STEM scholars (Choudaha, 2018; Gopal, 2016; Sa & Sabzalieva, 2018; Wang et al., 2019).

Both domestic and international respondents indicate that a major reason for consider-
ing leaving the US is not feeling welcome due to political rhetoric and not feeling comfort-
able because of health and safety issues (Fig. 6). Other reasons differ by citizenship status,
with US citizens noting pull factors such as work opportunities and non-citizens reporting
push factors including immigration and visa issues for themselves and family members.
Increasing uncertainties and delays in the visa and immigration process affect international
scholars’ sense of security and job satisfaction, both of which predict retention (Bookman,
2020; Rosser, 2004; Sabharwal & Varama 2017).

When faculty perceive their colleagues are more mobile, they report a higher inten-
tion to leave. This finding confirms trends in science mobility (Jacob & Meek, 2013) and
points to a potentially endogenous relationship between intentions and behavior. Prior
research finds foreign-born faculty have more global collaborative networks and are more
likely to migrate than US counterparts (Finkelstein et al., 2009; Franzoni et al., 2012), and
that more foreign-born scientists and engineers are returning to their home countries to
improved higher education systems, competitive salaries, and for personal and cultural rea-
sons (Freeman, 2010; Kim et al., 2020; Marini & Yang, 2021; Sabharwal & Varma 2016).
The relationship between perceived mobility and behavior is concerning because as scien-
tists become more mobile, the more both likely foreign-born and domestic scholars will
face new opportunities and adjust perceptions, behavior, and intentions to leave.

A recent qualitative study of faculty intentions to leave found heightened concerns
about Trump’s policies and an increasingly hostile climate toward international
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scholars drove intentions (Bookman, 2020). Our regression model indicates that
faculty intentions to leave are not significantly related to perceptions of the potential
positive and negative outcomes of Trump’s visa and immigration policies (e.g.
building a skilled labor supply, protecting jobs for Americans, ensuring public health).
We find intention to leave is significantly related to perceptions of immigration
policy damaging US higher education, recruitment, competitiveness, and diversity.
This finding points to how immigration policy broadly shapes perceptions and work
life for academic scientists, not just their own visa and immigration experiences
but the experiences of their trainees, their ability to effectively collaborate with
international scholars, recruitment and retention efforts, research agendas, and the
reputation and competitiveness of the institutions where they work. These findings,
taken together, indicate that shifts in US visa and immigration—beyond Trump’s
specific policies—are shaping STEM faculty perceptions, experiences, and behavior.
Visa and immigration policies centered on national security, along with increased
delays and bureaucratic hurdles in visa processing, when coupled with attractive pull
factors elsewhere, negatively impact the ability of US higher education to advance
internationally competitive science. Given these circumstances, it comes as no surprise
that international and eventually domestic talent will begin to opt out of the US system
(Gopal, 2016).

Conclusions

This research confirms much of the recent research on international faculty experi-
ences in the US (Mamiseishvili & Lee, 2018; Mecoli, 2021) in response to shifts
toward an immigration system focused on national security. Our data also capture the
added tensions of the COVID-19 social distancing orders, embassy closures, travel
restrictions and bans, and increased visa and immigration constraints. We find that
STEM faculty, regardless of citizenship status, report increased concerns about the
experiences of their international trainees, delays and negative effects on international
research collaborations, and long-term negative effects on university success. The US
higher education system has long enjoyed being a leader in STEM production, educa-
tion, and training, attracting talent from around the world. Yet, the strong pull factors
that historically drew international talent to the US are shifting and competing coun-
tries now offer strong STEM education program opportunities with easier paths to full
time employment, residency and potentially citizenship (Freeman, 2010; Gopal, 2016;
Kim et al., 2020; Sa & Sabzalieva, 2018).

Shifts in the US immigration policy toward national security; growing anti-immi-
grant sentiments and travel bans; and the COVID-19 pandemic limiting travel and
highlighting the poor health care system and political strife in the US are inevitably
shaping scientist opportunities, strategies, mobility, and collaboration patterns. While
COVID-19 will pass and the Trump policies can be reversed, the longer-term negative
effects on US higher education are not easily overcome. As our results show, faculty
perceive the longer-term negative effects on the higher education system as more con-
cerning than the outcomes of Trump’s policies and these concerns coupled with per-
ceptions of increased mobility are driving intent to leave.
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Universities should be very concerned about the continued shift in immigration
policy towards one of national security — it is negatively impacting higher education
STEM fields, faculty and students, and research collaborations and other nations are
responding by improving their university systems and offering competitive salaries and
more amicable immigration systems (Freeman, 2010; Sabharwal & Varma 2016, 2017).
These negative impacts will eventually translate into negative effects on the economy
and STEM workforce. Our data show that current visa and immigration policies and
practices in the US are having strong, negative effects on faculty perceptions and those
perceptions, coupled with increase scientist mobility, are related to intent to leave the
US, which is not in the best interests of US higher education or the broader scientific
enterprise and workforce.

Appendix A Questionnaire items and descriptive summary

Survey question Survey item N  Mean Std. Dev Min Max

In the past 12 months, did you You were unable to visit one or 368 035 048 0 1

experience any of the follow-
ing? (Response categories: Did
experience, did not experience)

more collaborators in other
countries

You were unable to get a visa to

368

0.09

0.28

visit one or more collaborators
in other countries

One or more of your international 366 0.29 0.46 0 1
collaborators could not get a
visa to attend a conference in

the US

You could not get a visa to attend
a conference in another country

366 0.07 0.26 0 1

Some project activities hadtobe 367 0.24 043 0 1

canceled because of visa issues

Some project activities had tobe 367 0.35 0.48 0 1

delayed because of visa issues

The visit of an international 368 0.33 047 0 1
research scholar or fellow

intending to work with you for

more than 3 months had to be

canceled or postponed due to

visa issues

Employed one or more inter- 371 053 0.50 0 1

national students as research
assistants or teaching assistants

In the past 12 months have you
experienced any of the fol-
lowing (select all that apply)?

(Response categories: Yes/No)

Worked on research with interna- 371 0.48 0.50 0 1

tional students who you do not
employ

Mentored or advised international 371 0.52 0.50 0 1

students who you do not work
with on research

Employed one or more interna- 371 032 047 0 1

tional postdocs

None of the above 371 0.19 0.39 0 1
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Survey question

Survey item

N  Mean

Std. Dev. Min Max

In the past 12 months, have you
experienced any of the follow-
ing? (Response categories: Yes/
No)

In the past 12 months, have you
supported and engaged the
international students you work
with or mentor in any of the
following ways? (Response
categories: Yes/No)

International students and/or
postdocs who work with you
could not get US visas to come
(or return) to the US

You could not hire new interna-
tional students and/or postdocs
because of visa or immigration
issues

You lost international students
and/or postdocs you or your
department had recruited
because of visa or immigration
issues

International students and/or post-
docs you work with were unable
to travel to their home country
because of visa or immigration
issues

Maintain regular meetings or one-
on-one meetings

Encourage student to do coun-
seling sessions

Provide information regarding
mental and health resources

Discuss financial concerns

Discuss employment concerns

Schedule regular updates and
outline communication expecta-
tions

Host group, research, or lab meet-

ings so students can maintain a
sense of community

288

285

286

295

284

285

283

285
285
285

284

0.42

0.45

0.54

0.72

0.83

0.43

0.52

0.61
0.76
0.77

0.78

0.49

0.50

0.50

0.45

0.37

0.50

0.50

0.49
0.43
0.42

0.42

0

1
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Survey question Survey item N Mean Std. Dev Min Max
In the past 12 months, have you Visa uncertainties 371 0.69 0.46 0 1
discussed any of the follow- Inability to return to home coun- 371 0.58 049 0 1
ing visa or immigration issues try due to visa issues
with international students or —y ik (6 e to US dueto 371 052 050 01
postdocs? (please check all that L.
apply) (Response categories: visa issues
Yes/No) Decisions to leave US due to visa 371 0.36  0.48 0 1
or immigration issues
Decisions to leave US due to fam- 371 0.27 0.44 0 1
ily visa or immigration issues
Postponement of their studies or 371 0.43  0.50 0 1
research due to visa or immigra-
tion issues
Cancelation of student research 371 029 045 0 1
projects (e.g. field work, data
collection) or funding due to
visa or immigration issues
Their loss of interest in their stud- 371 0.25 0.44 0 1
ies or research due to visa or
immigration issues
Concerns about harassment 371 0.39 0.49 0 1
related to their national origin
Concerns about physical safety in 371 0.34  0.47 0 1
the US related to their national
origin
Limited funding opportunities due 371 0.42 0.49 0 1
to visa or immigration issues
Limited job prospects due to 371 0.50 0.50 0 1
immigration or visa issues
In your opinion, what effect do Attraction of top talent to study 358 1.64 0.96 1 5
current US visa and immigra- in the US institutions of higher
tion policies have on each of education
the following dimensions of the  The reputation of US institutions 359 1.96  1.06 1 5
US higher education system? of higher education
(Response categories: very Diversity of US institutions of 362 177 095 1 5
positive effect, positive effect, . .
. higher education
no effect, negative effect, very
negative effect) Global competitiveness of US 355 1.75 1.06 1 5
science
Protection of US intellectual 276 2.81 0.93 1 5
property
Openness of global science 354 1.73  0.99 1 5
Strength of US high technology 324 1.86 1.07 1 5
industry
Development of scientific work- 355 1.74 0.99 1 5
force
Public support of science 303 220 097 1 5
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Survey question Survey item N Mean Std. Dev Min Max
In your opinion, to what extent International scholars seeking 299 3.38 1.49 1 5
have US visa and immigration employment outside the US
policies increased or decreased  Ug faculty seeking employment 236 341  0.97 1 5
the following? (Response cat- outside the US
egories: increased a lot, increase International student preference 302 3.9 1.15 1 5
some, no change, decreased .
to work outside the US after
some, decreased a lot) R
graduation

International student applications 343 1.68 0.90 1 5
to study in US institutions
The Trump Administration has Safeguarding national security 364 14 0.59 1 3
proposed a number of changes  protecting university intellectual ~ 365 142 0.58 1 3
to the US visa and immigration property

system. To what extent do you o .
think these potential changes Building a skilled labor supply 366 1.15 046 1 3

will contribute toward achieving Protecting jobs for Americans 368 1.33  0.56 1 3
each of the following policy Increasing economic fairness and 362 1.15 0.44 1 3
objectives? (Response catego- opportunity
ries: major contribution, minor  \finimizine racial, cultural and 365 1.68  0.86 1 3
contribution, no contribution) religious diversity
Ensuring public health 361 1.17 0.46 1 3
Distrust of foreign governments 364 229 0.81 1 3
Increasing international under- 364 1.09 0.37 1 3
standing
Penalizing particular countries or 363 2.43  0.78 1 3
nationalities
In the past 12 months, have you seriously considered moving to 370 0.37 048 0 1

another country? (Response categories: Yes/No)
Were any of the following reasons No longer feel welcome in the US 137 1.50 0.69 0 2

for considering moving to due to political rhetoric
another country? (Response No longer feel comfortable in the 136 1.21  0.77 0 2
categories: major reason, Minor S due to health and safety
reason, not a reason) University policies related to 132 022 052 0 2
distance learning
‘Work opportunities 132 0.64 0.78 0 2
No longer feel comfortable inmy 134 0.31 0.57 0 2
department
Family desire to move 134 0.77 0.80 0 2
Immigration and visa issues 134 027 0.63 0 2

concerning yourself
Immigration and visa issues 134 029 0.63 0 2
concerning your family

Children’s education and oppor- 134 0.63 0.80 0 2
tunities
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Survey question Survey item N Mean Std. Dev Min Max
Please indicate your current work  Non-US citizen (we recoded non 370 0.22 041 0 1
status (Response categories: US citizen with either perma-
native born US citizen, natural- nent or temporary US resident
ized US citizen, non US citizen visa as non-US citizen)

with a permanent US resident
visa, non US citizen with a
temporary US resident visa)

Appendix B Descriptive statistics for variables used for the logistic
regression

Variables N Mean St.Dev Min Max

Respondent perception

Perceived positive policy outcomes 368 1.24 0.36 1 3
Perceived negative policy outcomes 367 2.14 0.62 1 3
Perceived mobility 358 2.94 0.89 1 5
Perceived impacts on higher eduction 366 1.89 0.82 1 5
Respondent characteristics

Female 371 0.35 0.48 0 1
Non-US citizen 370 0.22 0.41 0 1
Nontenure Track faculry 371 0.11 0.31 0 1
Assistant Professor 371 0.26 0.44 0 1
Associate Professor 371 0.21 0.41 0 1
Full Professor 371 042 0.49 0 1
Biology 371 0.72 0.45 0 1
Civil engineering 371 0.14 0.35 0 1
Geology 371 0.14 0.35 0 1
University charateristics

University % non-US resident faculty 371 0.05 0.03 0.001 0.29
University % faculty of color 371 0.21 0.05 0.14 0.47
Far West 371 0.09 0.29 0 1
Great lakes 371 0.18 0.39 0 1
Mid East 371 0.16 0.36 0 1
New England 371 0.07 0.25 0 1
Plains 371 0.09 0.29 0 1
Rocky Mountains 371 0.02 0.14 0 1
Southeast 371 0.28 0.45 0 1
Southwest 371 0.11 0.31 0 1
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