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Abstract 

As the coronavirus outbreak is growing, international students studying in the U.S. are 

facing huge obstacles, and more than ever before of them come back to their home countries 

after they graduate in May 2020 (Josh Moody, 2020). Such returning home trend is accompanied 

by the recent years’ emerging reverse brain drain trend all over the world and is promoted by 

governments’ talent recruitment programs. Thus, this paper studies the relationship between 

talent recruitment incentives and international graduate students’ choice of leaving the U.S. after 

they graduate. Plus, whether students’ awareness of such programs affects their choices. 

Additionally, China is used as a case study. Two main findings of this paper are: 1) only 

for F-1 students, there is a statistically significant relationship between talent recruitment 

incentives and students’ decision to stay in America after they graduate, and 2) for F-1 students, 

there is no proved statistically significant relationship between the awareness of home countries’ 

incentives and their decisions of staying in the U.S. after graduation; while for J-1 students, there 

is a weak statistically significant relationship between awareness of the programs and their 

staying decisions. Moreover, for Chinese students only, awareness of home countries’ policy 

incentives doesn’t have a significant effect on their stay. 

 

 

 
 
 



    iv 

The research and writing of this thesis are 
 dedicated to everyone who helped along the way, 

especially the help from  
my wonderful advisor,  

supportive family,  
caring friends,  

and my lifetime beloved one. 
 

Many thanks, 
 

Yanqi Ding 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



    v 

Table of Contents 
 
Chapter 1. Introduction and Background.........................................................................................1 

Chapter 2. Literature Review............................................................................................................4 

2.1 The World-wide Reverse Brain Drain........................................................................................4 

Chapter 3. Hypothesis and Conceptual Framework.........................................................................6 

Chapter 4. Data and Empirical Model..............................................................................................8 

4.1 Data Description.......................................................................................................................10 

Chapter 5. Empirical Results..........................................................................................................12 

5.1 Baseline Results....................................................................................................................... 12 

5.2 Plausibility Tests...................................................................................................................... 20 

Chapter 6. China as a Case Study....................................................................................................24 

6.1 Theory of Change.....................................................................................................................24 

6.2 Empirical Analysis of China’s Talent Recruitment Incentives.................................................27 

Chapter 7. Conclusion and Policy Recommendations....................................................................30 

Appendix........................................................................................................................................34 

References......................................................................................................................................36 

 

 
 
 
 
 
 
 
 
 

 



    vi 

List of Tables 
 
Table 1. Baseline Model.................................................................................................................14 

Table 2. Variation in Independent Variables – Awareness.............................................................18 

Table 3. OLS Results of the Stay Model Including Reasons..........................................................21 

Table 4. OLS Results of the Awareness Model Including Reasons................................................23 

Table 5. OLS Results of the Variation in Independent Variables – Only Chinese...........................28 

Table A1: Variable Diagram.......................................................................................................... 34 

Table A2. OLS Results of the Variation in Independent Variables – Awareness with Independent  

Variables: Age, Gender, Degree, Subject, Undergraduate, and Visa – Only Chinese Students......35 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



    1 

Chapter 1. Introduction and Background 
 

Beginning in February 2020, the coronavirus outbreak was growing, international 

graduate students in the United States faced huge obstacles. Universities were canceling in-

person classes, clamping down on travel, and sending students back home, and foreign students 

faced more restrictive visa regulations (Josh Moody, 2020). At the same time, many countries 

operate numerous incentive programs to re-attract students studying abroad. Existing evidence 

on these programs is at best mixed. This is where my project starts.  

 However, COVID-19 is just an accelerator of the reverse brain drain trend in the world. 

This trend takes the form of human capital moves from a more developed country to a less 

developed country rapidly1. As part of this process, a lot of countries like Brazil, Chile, and 

China have established incentive programs to encourage talents studying or working abroad to 

come back. As a result, the international talent flow in recent decades has been a reverse brain 

drain (Zweig & Wang, 2013).  

One reason for this may be home country governments’ awareness of the real benefits of 

graduate students within higher education. Emerging economies like China, India, and Brazil, 

have launched talent recruitment programs to attract overseas talents to return home (Han & 

Appelbaum, 2016). There are a lot of established examples. For instance, China Scholarship 

Council (CSC) supports Chinese students seeking higher education abroad; Brazil’s Young 

Talent Program funds studying abroad talents who promise to return and work with local 

governments, institutions, and investors after completing their studies (Han & Appelbaum, 

2016). Other countries provide students with fundings, job opportunities, and different incentive 

 
1 https://en.wikipedia.org/wiki/Reverse_brain_drain#cite_note-1  
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packages to returnees (Han & Appelbaum, 2016). Such policies and programs seek to encourage 

reverse brain drain trend and push human capital in reverse from more developed countries to 

less developed countries (Cyranoski, 2009).  

Among policymakers across the globe, they are promoting higher education in the STEM 

(Science, Technology, Engineering, and Mathematics) subjects, which is a tactical strategy to 

compete for talents and become innovative economic leaders (Han & Appelbaum, 2016). This 

issue should be of special concern in the U.S., because there are alost one-third of U.S. science 

and engineering major post-graduate students all over the world are born in a foreign country, the 

future of the U.S. STEM educational system matters as to global competitiveness and the U.S. 

immigration and talent policy2 (Han et al., 2016).  

Triggered by the potential connection between the reverse brain drain trend and 

government incentive programs, my research is focused on the general question: Are government 

incentive programs incentivizing foreign students at U.S. universities to return home? Put 

differently; are government incentive schemes, aimed at reversing brain drain dynamics, in a 

position to achieve their goals?  

Still, debate exists over the reasons for such a reverse brain drain shift. Does current 

evidence show that government policies and programs are effective? Are returnees returning to 

their home countries due to their awareness of such programs? Do other problems remain unknown? 

This study attempts to answer these questions.  

The main hypothesis is that there is no statistically significant relationship between 

government incentives and international graduate students’ decisions to stay in the U.S. after 

 
2 https://moam.info/will-they-stay-or-will-they-go-international_5c9a20cf097c47d46c8b4629.html 
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graduation. My hypothesis is based on previous research which rarely consider government 

incentives as a significant factor that affect students’ stay decisions.  

Relying on survey data from UCSB’s NSF-funded Center for Nanotechnology in Society, 

which is a study targeted at STEM major graduate students (Han & Appelbaum, 2016). The 

dependent variable is stay - students’ decision to stay in the U.S. after they graduate. The 

independent variables are incentives from home countries, students’ awareness of these 

incentives, plus various other factors: age, gender, country, degree, subject, undergraduate 

(students’ undergraduate education), and visa types (the F-1 visa is for international students; the 

J-1visa is for visiting scholars). To showcase the central mechanisms in greater detail, I use 

China as a case study. 

The regression results show that for F-1 visa holders, there is a statistically significant 

relationship between talent recruitment incentives and students’ stay in the U.S., but there is no 

statistically significant relationship between the awareness of home countries’ incentives and 

students’ decisions to stay in the U.S. after graduation. For J-1 students, there is no statistically 

significant relationship between talent recruitment incentives and students’ stay in the U.S., but 

there is a weak statistically significant relationship between awareness of the programs and their 

stay decisions. Among Chinese students, awareness of home country policy incentives has no 

significant effect on decisions to stay in the U.S.  

Based on these findings, this paper suggests that governments should either establish 

more attractive incentives or revise current ones to lure students back home. Also, governments 

should also raise students’ awareness of incentives, especially targeting F-1 students. 
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Chapter 2. Literature Review 

The World-wide Reverse Brain Drain  

 
The reverse brain drain has generated a heated discussion. Attention has focused on 

attempts, efforts, policies, and programs of governments, institutions, and industries in different 

countries to retain highly skilled professionals (Jalowiecki & Gorzelak, 2004; Lien & Wang, 2005; 

Ma & Pan, 2015). However, there are remaining aspects that haven’t been studied yet. 

First of all, past research of the reverse brain drain mostly focuses on a single country’s 

talent recruitment policies and programs which enable its government and institutions to provide 

incentive packages to attract talents to return (Han & Appelbaum, 2016). For instance, Chacko 

(2007) assesses the impact of returning India-origin skilled workers on India’s high-tech cities, 

such as Bangalore and Hyderabad. He asserts that the globalizing cities in India are drawing a 

skilled labor force homeward (Chacko, 2007). Similarly, Durmaz (2020) examines the Turkish 

scientists’ stay in another country and the reverse brain drain in Germany, and his research finds 

a positive relationship between these two variables (Durmaz, 2020).  

Kaukab (2005) focuses on potential available policy solutions to reversing brain drain in 

Pakistan and to retain highly qualified human resources in the home country. The author 

recommends that a pleasant working environment should be created via government policies, 

maintenance of law and order and strong networks between employers and employees (Kaukab, 

2005). A heated study analyzes the Malaysian government’s efforts to set up faculties in subjects 

that are most helpful to reverse brain drain in Malaysia (Ismail, Kunasegaran, and Rasdi, 2014); 

while Ma and Pan present theoretical and methodological considerations correlated to the 

mobility of science professionals in Poland (Ma & Pan, 2015). All of these studies point to the 
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importance of understanding research to the international level by involving countries all over 

the world. 

Second, in existing studies, talent recruitment programs and policies are either neglected 

or considered as one reason for reverse brain drain, instead of the main focus of the research. This 

research creates variety of categories to sort and synthesize relevant factors. For example, a group 

of researchers investigated the influence of push and pull factors on repatriates returning to their 

home country. Ismail et al. (2016) assert that political variables, personal, and family factors are 

among those pull factors, which predict graduates’ return decisions (Ismail et al., 2016). Pull 

factors, like networking, living cost, destination environment, geographic proximity, and social 

connections in the certain destination country are perceived benefits influencing international 

student destination choices (Mazzarol, 2002).  

Alberts and Hazen (2005) list “professional factors”, “societal factors”, and “personal 

factors” as three categories that drive returning students to come back to their home countries, 

while Han and Appelbaum (2016) use a six-reason model combined with student survey results, 

to explain why foreign students choose to study in the U.S. In their model, reasons cited by students 

are higher education quality, overseas experience, potential job opportunities, research 

opportunities, and living in a foreign country (Han & Appelbaum, 2016). The remaining three 

factors together form the sixth reason: being close to friends and families, lower expenses, and 

other considerations.  

Other factors are also considered separately in related studies. For example, Bratsberg 

(1995) showed talents choose to live in countries where their skills are most valued, which provides 

indirect evidence of the skill sorting (Bratsberg,1995). Alberts and Hazen (2005) assert that 

students from developing countries with lower income, consider higher wages and higher 
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standards of living as important factors (Alberts & Hazen, 2005). Also, Purdue survey data that 

lists students’ ranking factors that affect students’ decisions show that anti-immigration policies 

in the United States are a main factor affecting students’ stay decisions (CRCS-Report-of-Chinese-

Students-in-the-US_Final-Version.Pdf, 2016).  

Third, former researchers have had limited insights into international graduate students’ 

awareness of incentive programs and other policies of their home countries and governments. The 

survey conducted by Albers and Hazen showed that international students from Japan and Holland, 

had no knowledge of home countries’ incentives, who asserted that their governments were not 

worried about the brain drain trend (Alberts & Hazen, 2005). Han and Appelbaum (2016) argue 

that students’ decisions are influenced by students’ awareness of programs or policies in their 

home countries, and the their awareness encourages them to return. This study shows that if such 

programs and policies are not acknowledged, there is a 71% likelihood that students will be willing 

to stay in the U.S. Tharenou and Seet (2014) suggest that Chinese students are more motivated to 

repatriate to China by career and economic considerations, as well as social and psychological 

concerns, than by the awareness of Chinese government policies. 

All in all, my research complements previous literatures by adding new insights on the 

connection between government talent recruitment incentives, students’ awareness to these 

incentives, and students’ decision to stay in the U.S.; and additionally, I also discuss factors that 

might affect students’ decisions. 

Chapter 3. Hypothesis and Conceptual Framework 
 

This study examines relationships between international students’ choices to stay in the 

U.S., governments’ talent recruitment incentives, and students’ awareness of such incentives. 
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Several researchers have developed models related to talent recruitment programs and the 

reverse brain drain trend. For example, Bratsberg (1995) uses a migration model to explain 

decisions of the foreign students. His main finding is that foreign students choose to live in a 

country wherever their skills are most valued, which proves indirect evidence that government 

policies themselves do not matter in students’ choices. Alberts and Hazen (2005) established a 

three-category model to explain students’ intention to return. Describing one category, 

professional factors, the authors note that although some government incentives to return, like 

talent recruitment programs in China, make returning to their home country be more attractive, 

relatively few students know about such incentives.  

Unlike Alberts and Hazen, Ismail et al. (2006) propose a “push-pull factor” model in 

explaining the career aspirations of repatriates. In their model, social factors like affordable and 

easily available social support, and political factors, like hospitable immigration policies are 

significant in influencing repatriates’ career aspirations. In addition, as noted, Han and 

Appelbaum (2016) use a six-reason model to explain why international students come to study in 

the U.S. (Han & Appelbaum, 2016). They also note the Chinese government’s efforts in 

attracting returnees by enacting policies like the Thousand Talents Program (Han & Appelbaum, 

2016). 

Many countries have put great effort into attracting talents to come home. These 

countries, aware of the significant benefits of talents, particularly in STEM fields, in promoting 

economic and social development, have established relevant programs. As is shown in Appendix 

Table A1, talented students have access to different government-offered programs. To find out 

whether their decisions to return home are affected by talent recruitment programs and their 
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awareness of these programs, I establish models related to international students’ choices to stay 

in the U.S., governments’ talent programs3, and students’ awareness of such programs.  

Although programs have been established, researchers argue that home countries’ talent 

policies are not effective to attract top talents from abroad (Wang, 2012). In my models, I 

hypothesis that these programs are not effective. In addition, I list government programs as a 

separate factor and thus hypothesize that such programs have no significant impact on students’ 

decisions. 

Chapter 4. Data and Empirical Model  

Past studies have pointed out that personal factors, political factors, professional factors, 

social factors, are driving forces in students’ decisions to return to their home countries. 

However, only few studies list home country incentive programs and/or students’ awareness of 

such programs can predict whether foreign students return home after graduating abroad (Zweig 

& Wang, 2013). Based on a series of empirical models, my research will look into this 

relationship between incentives and students’ awareness. 

The present study adopts some points from past literature while keeping its main interest. 

Past studies point out factors like age, gender, country, degree, subject, undergraduate, and visa 

status as the main factors that affect personal choices to stay in the U.S. (Han et al., 2015). And 

thus, my main empirical model uses these variables as independent variables and uses stay as the 

dependent variable. In addition, to separate the effect of home countries’ incentives, I include a 

new variable, incentives, based on countries’ policies. Moreover, I include visa type either as a 

control variable or an independent variable. My baseline model is: 

 
3 Governments’ talent programs variable listed as incentives. 
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Stay = !0 + !1Incentives + !iXi + #	

Where Stay is coded as students’ decisions to stay in the U.S.; Incentives stands for 

students’ home countries’ talent recruitment programs and policies; and Xi is a vector of control 

variables.  

My dependent variable is students’ decision to stay or leave - i.e., their answers to the 

question “Will you stay in the U.S. or not?”. It is coded as 1 if students choose to stay and 0 

otherwise. Of key independent variables are the implementation of government programs and 

students’ awareness of such programs - i.e., their answers to the question “Why do you wish to 

leave the US?”, “Are you aware of any programs, incentives, or opportunities that are provided 

by your home country that are intended to encourage you to return after you get your degree?”. 

The variable diagram is listed in Appendix Table A1. Since the theory of change is important in 

making justifiable predictions, I build complementary models to unpack some mechanisms 

behind my main models.  

To test the validity of reasons listed in previous studies to explain students’ stay decisions 

and their awareness of incentives, I conduct two plausibility tests. In the plausibility tests, I add 

reasons into the models as new independent variables, and run multiple regressions to study the 

effect of these reasons on students’ decisions. To further unpack these results, I chose China as a 

case study. There are several reasons why I selected this country case study. First, China  has 

become a prominent threat to the U.S. in terms of attracting foreign talent, and is also a positive 

model for developing countries resolving brain drain problems (Portman & Carper, 2019). 

Moreover, China is in a winning position in fighting brain drain, since the Chinese government 

has put substantial effort into attracting home Chinese students studying overseas to fuel its 

technological and economic development (Zweig & Wang, 2013; Ma & Pan, 2015). To analyze 
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the specific situation in China’s case, I estimate two models. Table 3 models are built by 

separating data for Chinese students and other countries’ students; Visa is regarded as one of the 

independent variables instead of a control variable. Further, Appendix Table A2 is built by only 

using data related to Chinese students. 

Data Description  

I use web survey data from the University of California Santa Barbara (UCSB). And two 

methods were used to ensure the representativeness of the survey.  

First, the survey was based on survey data conducted by the Institute of International 

Education, which offers historical data on international students studying in the U.S. higher 

education institutes. And these data are annual data published in the institute’s Open Doors 

Reports. These reports offer comprehensive data related to international students’ home 

countries, types of financial support, majors, their respective campuses, academic level, the 

migration trend of international students in the U.S., plus their impacts on the U.S. economy.  

Second, as noted, the UCSB researchers followed up on their initial survey with 

interviews of collected first-hand supplementary data to complete the survey. 

My database includes 787 observations and 116 variables, involving 787 international 

graduate students from 74 different countries. China has the largest population in the survey, 

with 235 responses, and they explain 29.56% of total responses. India is the second-largest 

country of origin, with 202 responses representing 25.67% of total responses.  
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I am especially interested in the following variables4: age, gender, students’ choices, 

reasons for leaving, students’ awareness of any programs or incentives, and programs that 

students are aware of. 

The majority of respondents’ ages are between 36 and 40 (48.41%), and 41 and 45 

(38.88%). Approximately two-thirds are males, and one-third are females. Of the 787 

respondents, 376 (47.78%) individuals expect to stay in the U.S., while 92 (11.69%) individuals 

will not stay, and 319 (40.53%) are “not sure” about whether to stay or not.  

There are different reasons why international students want to return home, but family 

and social relationships seem to be the main explanations. Only 2.70% of respondents “Job 

opportunities for myself”; 1.40% “Opportunities for family members”; 0.64% “Salary”; 3.43% 

“Overall quality of life”; 3.05% “Geographic location”; 9.28% “Family”; 4.07% “Friends”; 

0.90% “Professional network”; 4.32% choose “Cultural reasons”, 3.69% “Social reasons”; and 

1.78% choose “Other” as reasons for leaving. As for other reasons, “bonded”, “contract with the 

home country”, and “scholarship requirement” were the most common. These last reasons make 

sense because some governments offer returnees incentives, like scholarships, as a tradeoff to the 

service contract to attract students to come home.  

Regarding the question of international students’ awareness towards any incentive 

programs, or opportunities in their home countries, 311(39.52%) answered “Yes”, while 476 

 
4 Survey questions informing these variables are Q2: Please select your age. Q3: What is your gender? Q28: Will you stay in the 

U.S. or not? (Dependent variable). Q31: Why do you wish to leave the US? (Independent variable). Q36: Are you aware of any 

programs, incentives, or opportunities that are provided by your home country that are intended to encourage you to return after 

you get your degree? (Independent variable). Q37: If Q36 is yes, please list any programs here. Q38: Please list any programs 

that you have considered. These questions are as listed in Han, X., & Appelbaum, R. P. (2016). Will They Stay or Will They Go? 

International STEM Students Are Up for Grabs. 50.  
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(60.48%) answered “No”. Thus, most students have no awareness to incentives, or opportunities 

in their home countries. The minority who knows about any incentives have considered different 

types of programs; for instance, the 1000 Talents Plan, the Young Scientist Foundation, and the 

Fulbright Program. 

However, I am also interested in uncovering other factors that former researchers may 

have neglected. For instance, personal factors, political factors, professional factors, social 

factors, and awareness of policy incentives may also be driving forces in students’ decisions 

(Alberts & Hazen, 2005). However, only a few prior studies focus on these factors (Zweig & 

Wang, 2013). To complement prior research, I estimate several models in addition to my main 

model.  

In Table 1, models use stay as the dependent variable; and incentives, age, gender, 

degree, subject, and undergraduate as independent variables, and Visa (F-1; J-1) as a control 

variable.  

In Table 2, models are built by using students’ awareness of home countries’ incentives 

as one of the independent variables.  

Chapter 5. Empirical Results 

5.1 Baseline Results  

 
In Table 1, models use stay as the dependent variable; and incentives, age, gender, 

degree, subject, and undergraduate as independent variables, and Visa (F-1; J-1) as a control 

variable. It features the relationship between talent recruitment incentives in a given home 

country and students’ decision to stay in the U.S. after they graduate.  
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In Table 2, models are built by using students’ awareness of home countries’ incentives 

as one of the independent variables. I hypothesize that talent recruitment programs and policies 

do not have a significant impact on international graduate students’ choices of staying in the U.S. 
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Table 1: Baseline Model 

Dependent 
variable: Stay 

Model 1 Model 2 
Includes  

Age 

Model 3 
Includes 
Gender 

Model 4 
Includes  
Degree 

Model 5 
Includes  
Subject 

Model 6 
Includes 

Undergraduate 
Visa types F-1 J-1 F-1 J-1 F-1 J-1 F-1 J-1 F-1 J-1 F-1 J-1 
Predictors  
Incentives .0649616* 

(.0354901) 
.0416667 

(.1694769) 
.0556667  
(.035387) 

.037937 
(.1793316) 

.0666584* 
(.0352892) 

.2097378  
(.184070) 

.0689675* 
(.035669) 

.2552231 
(.1790863) 

.0734011** 
(.036387) 

.1850026 
(.1939722) 

.0697004* 
(.0361219) 

.1816449 
(.191462) 

Age   -.059962** 
(.0274731) 

-.012788 
(.1133391) 

-.061561** 
(.0273486) 

.0949244 
(.112581) 

-.055818* 
(.029914) 

.0439336 
(.1221863) 

-.0513487* 
(.0288039) 

.0379557 
(.1233319) 

-.0469625 
(.029602) 

.052643 
(.123432) 

Gender     .0780398** 
(.0380467) 

-.42115** 
(.176224) 

.0791355*
* 

(.038181) 

-.447322** 
(.1711367) 

.0636653 
(.0387593) 

-.4621464** 
(.1718629) 

.0607083 
(.0381476) 

-.4367** 
(.168040) 

Degree       -.0238578 
(.040387) 

.247848 
(.1710455) 

-.0087258 
(.0456658) 

.4145968*** 
(.1456632) 

-.0100917 
(.0459394) 

.4327388*
** 

(.138534) 
Subject             
Physical 
sciences 

        .0748571 
(.0673522) 

-.1094173 
(.2017736) 

.0838311 
(.0679275) 

-.111443 
(.201383) 

Engineering         .0565121 
(.0596719) 

.16737 
(.2212393) 

.0656573 
(.0598882) 

.0873687 
(.239851) 

Mathematics         -.0841615 
(.0874992) 

.6914544*** 
(.1818046) 

-.0726672 
(.0870125) 

.7021021*
** 

(.184035) 
Computer 

science 
        .0670036 

(.0692752) 
.5042398** 
(.2198403) 

.0817162 
(.0696305) 

.4018984 
(.275303) 

Others         -.0425573 
(.0960742) 

.1464792 
(.2248719) 

-.0349069 
(.0957682) 

.1434956 
(.238816) 

Undergraduate           .0538597 
(.0446264) 

.3388706 
(.237981) 

Constant 
 
 

N 
 R2 

.8141593**
* 

(.0259381) 
408 

0.0079 

.2916667**
* 

(.0954703) 
36 

0.0018 

1.154561**
* 

(.1537814) 
408 

0.0202 

.3699915  
 

(.710352) 
36 

0.0022 

1.110809*** 
 

(.1526917) 
408 

0.0309 

-.0791683 
 

(.661132) 
36 

0.1554 

1.116839*
** 

(.152022) 
408 

0.0317 

-.1978268 
 

(.6594843) 
36 

0.2030 

1.041913**
* 

(.1573765) 
408 

0.0493 

-.5588875 
 

(.6466368) 
36 

0.3996 

1.005347**
* 

(.1636167) 
408 

0.0522 

-.6976934 
 

(.641369) 
36 

0.4290 
 Notes: ***p<0.01; **p<0.05; *p<0.10. Standard errors in parentheses. 
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Table 1 Model 1, a bivariate OLS regression finds a statistically significant relationship 

between talent recruitment incentives in a given home country and students’ decision to stay in 

the U.S. after graduation only for F-1 students. And for J-1 visa holders alone, there is no 

statistically significant relationship. In Model 2, adding age into the model, doesn’t produce 

significant results for J-1 students, and erases the initial significant result for F-1 students. But, 

once additional factors like degree, subject, undergraduate are added, the statistical significance 

of models with F-1 students recovers. In contrast, models with J-1 students remain insignificant. 

As such, it appears that there is a statistically significant relationship, but only for F-1 students, 

between talent recruitment incentives in a given home country and students’ decisions to after 

graduation. 

The change in significance after adding different factors into the model is not surprising, 

since results echo the findings of previous studies. For instance, Ismail et al. (2016) note that 

various factors synthesized could affect students’ decisions to return to their home countries. 

Moreover, the differences among the significance levels between F-1 and J-1 visa students 

corresponds to Purdue survey data which indicates that immigration policy in the United States is 

also the main factor affecting students’ decisions (CRCS-Report-of-Chinese-Students-in-the-

US_Final-Version.pdf., 2016).  

Several factors contribute to the results. First, age is significant for F-1 students but 

insignificant for J-1 students. For F-1 students, age is negatively correlated with students’ stay 

decisions, which means younger F-1 students have higher chance to stay after they graduate. 

This finding contradicts the reverse brain drain thesis which asserts that students prefer to return 

home after they graduate (Cyranoski, 2009). But it confirms Ruiz and Budiman’s recent study,  
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which claims that the number of STEM major graduate students who stay to work in the U.S. has 

increased as a lot of students extending their stay by applying for Optional Practical Training 

(OPT) (Ruiz & Abby Budiman, 2018). Two aspects of this finding need further explanation. One 

is that F-1 students’ age has a significant impact because the F-1 visa is for young students 

studying in the U.S., so that their ages range from a narrow scope; while J-1 visa is for visiting 

scholars who have sponsors, and thus their ages are more likely to vary (J-1 vs F-1 Visa | 

Transfer, Benefits, Differences, 2018). The other is that younger students always have more 

passion to work and study in another country than older students, since older students might have 

families to take care of in their home countries, or they are more emotionally attached to their 

home countries that they are more familiar with.  

Gender also seems to have opposite effects on F-1 and J-1 students. For F-1 students, the 

coefficients of gender are positive, which means that compared to female F-1 students, male F-1 

students more prefer to stay in the U.S. after graduation. While, for J-1 students, the coefficients 

are negative, which means that compared to female J-1 students, male J-1 students are less likely 

to stay. Such results are supported by earlier studies. Among F-1 students in the U.S, males 

continuously outnumber females. Therefore, more male students tend to work in the U.S. after 

they graduate (Pew Research Center, 2017). Among J-1 students, although males outnumber 

females, male J-1 holders also consider family as an important factor that affects where they 

want to stay (Kahn et al., 2010). 

Degree is also a factor. Compared to the baseline category life science, mathematics and 

computer science display different levels of significance, while physical science and engineering 

are not significant. The National Foundation for American Policy’s report points out that 

different subjects have different influences on international students’ OPT application processes, 
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and thus affect their decisions to stay in the U.S. after graduation5. This also indicates that among 

STEM students, majors like mathematics and computer science have significant importance in 

students’ stay decisions, while majors like physical science and engineering have no significance 

in such decisions.  

Additionally, the clear dichotomy between F-1 and J-1 students is driven by two 

additional considerations. Frist, unlike F-1 students, J-1 students are frequently subjected to a 

two-year home residency requirement, which requires J-1 participants, upon their departure from 

the U.S., to complete a mandatory two years’ physical presence in their home countries before 

they re-enter the U.S. That is, students who have J-1 visas are more constrained by the U.S. 

immigration policies than any other factors (Klasko, 2008). Second, there is difference between 

F-1 and J-1 students related to OPT status. That is, STEM students have three-year OPT after 

graduation, while others have only a one-year OPT. It seems that this three-year rule might 

overpower the incentives of home governments. And this might be driving a lot of my empirical 

results regarding F-1 and J-1 visa holders. Thus, the insignificance of models with J-1 students is 

within expectations. 

While incentives are important factors when international students make decisions after 

they graduate, the awareness of incentives also matters, even though talent recruitment programs 

and policies exist in home countries, if students are not aware of their existence, they might not 

be drawn back to home countries, and thus these incentives are unable to make a substantial 

impact. For this reason, models presented in Table 2 evaluate the relationship between students’ 

awareness of home countries’ incentives and their decisions to stay in the U.S. after graduation. 

 
5 http://nfap.com/wp-content/uploads/2019/03/International-Students-STEM-OPT-And-The-US-STEM-Workforce.NFAP-

Policy-Brief.March-2019.pdf  
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Table 2. Variation in Independent Variables – Awareness 
 

Dependent 
variable: Stay 

Model 1 Model 2 
Includes  

Age 

Model 3 
Includes 
Gender 

Model 4 
Includes  
Degree 

Model 5 
Includes  
Subject 

Model 6 
Includes 

Undergraduate 
Visa types F-1 J-1 F-1 J-1 F-1 J-1 F-1 J-1 F-1 J-1 F-1 J-1 
Predictors  
Awareness  -.034918 

(.03781) 
-.201299 
(.164238) 

-.0372372 
(.0375473) 

-.2169811 
(.169599) 

-.0357733 
(.0373397) 

-.2586492* 
(.1478056) 

-.0343257 
(.0375501) 

-.2358803 
(.1547127) 

-.0354642 
(.037372) 

-.2964761* 
(.1701265) 

-.0309265 
(.037266) 

-.2786941 
(.1656146) 

Age   -.0652897** 
(.0272673) 

-.051385 
(.101128) 

-.067443** 
(.0272026) 

.0156976 
(.0968659) 

-.0653889** 
(.0297466) 

-.0187945 
(.1118794) 

-.0609796** 
(.028499) 

.0015418 
(.1163827) 

-.055539* 
(.029334) 

.0152822 
(.1168553) 

Gender     .0675963* 
(.0380119) 

-.3680677** 
(.1648711) 

.0679052* 
(.0380829) 

-.3703761** 
(.165055) 

.0523824 
(.0384981) 

-.4215342** 
(.1632999) 

.0498483 
(.038066) 

-.399878** 
(.1658966) 

Degree       -.0087022 
(.040365) 

.1525751 
(.1615604) 

.0034487 
(.0455967) 

.3191562** 
(.1502422) 

.000813 
(.045941) 

.3394005** 
(.1415795) 

Subject             
Physical 
sciences 

        .0803622 
(.0672472) 

-.1169387 
(.2136439) 

.0899159 
(.067863) 

-.1167931 
(.2081083) 

Engineering         .0520825 
(.0594712) 

.1913396 
(.2183941) 

.0624088 
(.059917) 

.12727 
(.2381951) 

Mathematics         -.0748649 
(.087735) 

.6706292*** 
(.1958234) 

-.0626478 
(.087182) 

.6816557**
* 

(.1982274) 
Computer 
science 

        .0651733 
(.06945) 

.6635831*** 
(.2082892) 

.0813183 
(.069918) 

.5721894** 
(.2610698) 

Others         -.0508616 
(.0965869) 

.0321915 
(.2003817) 

-.0419599 
(.096212) 

.0369523 
(.2092475) 

Undergraduate           .0581692 
(.044505) 

.2829746 
(.2096879) 

Constant 
 
 
N 
R2 

.856574
*** 

(.02218) 
408 

0.0022 

.4285714
*** 

(.136094) 
36 

0.0454 

1.223601*** 
 

(.1509067) 
408 

0.0170 

.7478924  
 

(.648485) 
36 

0.0510 

1.193693**
* 

(.1494777) 
408 

0.0251 

.5939275  
 

(.5384761) 
36 

0.1889 

1.195996*** 
 

(.1490256) 
408 

0.0253 

.5265663 
 

(.5622292) 
36 

0.2070 

1.129809*** 
 

(.1529535) 
408 

0.0421 

.0399188 
 

(.6602179) 
36 

0.4553 

1.08416**
* 

(.159862) 
408 

0.0454 

-.1068344 
 
(.6365114) 

36 
0.4755 

 Notes: ***p<0.01; **p<0.05; *p<0.10. Standard errors in parentheses. 
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Models in Table 2 have a similar form as to those in Table 1, apart from changing one 

independent variable from incentives to awareness, Table 2 has the same dependent variable and 

control variables.  

As in Table 1, models in Table 2 reflect different levels of significance based on different 

visa types. For F-1 students, there is no statistically significant relationships between students’ 

awareness to their home countries’ incentives and students’ decisions to stay when they graduate. 

While for J-1 students, Model 3 and Model 5 show weak (p<0.1) statistical significance. The 

insignificant result for F-1 students echoes former studies, showing that international students 

barely knew any government incentives for them to return home (Alberts & Hazen, 2005). 

Meanwhile, the significant result for J-1 students corresponds to Han and Appelbaum’s argument 

that the stay decisions of international students are affected by government talent programs if 

they are aware of them, and if so, these incentives encourage them to return (Han & Appelbaum, 

2016). Since J-1 visa holders frequently go abroad as a result of government-supported academic 

programs, they are more likely to be aware of any incentives offered by their home countries. 

As for other independent variables, compared to Table 1, there are similar as well as new 

patterns. For similarities, first, age shows a similar form to Table 1. For F-1 students, age is 

significant and negatively correlated with students’ stay decisions; while for J-1 students, age is 

not significant. Gender also shows a similar pattern as Table 1. For F-1 students, the positive 

coefficients indicate that compared to female F-1 students, male F-1 students have higher 

chances to stay in the U.S. after graduation. While for J-1 students, the negative coefficients 

mean that, compared to female J-1 students, male J-1 students are less likely to stay. Third, 

compared to life science, mathematics and computer science majors still have a certain level of 

significant importance in students’ stay decisions, while other majors do not. 
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Additionally, degree has a positive statistical significance in Model 5 for J-1 visa 

students. That is, J-1 visa holders with a higher-level degree are more likely to stay relative to 

those who have a lower-level degree. This additional finding confirms Bratsberg’s (1995) 

finding that foreign students prefer to choose to live countries where their skills are most valued. 

Since higher-level degree scholars have more valuable professional skills, they would be more 

willing to stay in the U.S. than lower degree counterparts. 

5.2 Plausibility Tests 

To further test the validity of my empirical findings, I conduct two plausibility tests 

which add new independent variables to the models. Table 3 and Table 4 report the results of 

regression models related to reasons that might influence students’ decisions to stay in the U.S. 

after graduation, and their awareness of their home countries’ incentives. New predictors include 

jobs, the opportunity of a family (op_family), salary, life quality, location, family, friends, 

network, culture, society, and others. 

Table 3 tests the relationship between students’ decisions to stay in the U.S. after 

graduation and reasons that might affect their decisions. Control variables are included in all 

model estimations.
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Table 3. OLS Results of the Stay Model Including Reasons 

 Notes: ***p<0.01; **p<0.05; *p<0.10. Standard errors in parentheses. 
 

Dependent 

variable: Stay 
Predictors  

Model 1  

Includes  

Jobs    

Model 2 

Includes   

Family 

opportunity 

Model 3 

Includes  

Salary 

Model 4 

Includes  

Life quality 

Model 5 

Includes 

Location 

Model 6 

Includes 

Family 

Model 7 

Includes 

Friends 

Model 8 

Includes 

Network 

Model 9 

Includes 

Culture 

 

Model 10 

Includes 

Society 

Model 11 

Includes 

Others 

Model 12 

Includes 

all reasons 

Jobs -.78160*** 

(.035747) 

          -.1355346 

(.1107078) 

Op_family  -.79362*** 

(.0641226) 

         -.0559196 

(.0737237) 

Salary   -.71452***  

(.114997) 

        -.1093595 

(.1929713) 

Life_quality    -.770997*** 

(.0422779) 

       -.132815* 

(.077613) 

Location      -.781329***  

(.04446) 

      -.1099843 

(.0934844) 

Family       -.903202*** 

(.0230764) 

     -.7477204*** 

(.0651154) 

Friends        -.787992*** 

(.0383597) 

    -.0336394 

(.0538404) 

Network         -.672034*** 

(.1083488) 

   -.0116535 

(.2386227) 

Culture         -.830393*** 

(.0364223) 

  -.1033485 

(.0690842) 

Society           -.758140*** 

(.0455639) 

 .0288988 

(.0659357) 

Others            -.583790*** 

(.0719507) 

-.5691478*** 

(.119158) 

Visa              

J-1 -.35366*** 

(.0871764) 

-.48752*** 

(.0852361) 

-.47504*** 

(.0849041) 

-.386355*** 

(.08231) 

-.441822*** 

(.0831607) 

-.232279*** 

(.0759388) 

-.384920*** 

(.0849854) 

-.452167*** 

(.0848499) 

-.410460*** 

(.0830181) 

-.319875*** 

(.0851745) 

-.342168*** 

(.0872997) 

-.0925917* 

(.0552943) 

Other visa 

types 

.0327695 

(.123373) 

.0297593 

(.1223813) 

.0402673 

(.1250967) 

.011502 

(.1204143) 

.0960105** 

(.0399008) 

.0385709** 

(.0215108) 

-.0106914 

(.1211326) 

.0427087 

(.12378) 

.0026342 

(.126152) 

.0074818* 

(.1210531) 

.0303128 

(.1211073) 

.0158475 

(.0209168) 

Constant  

 

N 

R2 

1.02184*** 

(.1497282) 

452 

0.2746 

1.05742*** 

(.1506348) 

452 

0.2549 

1.01403*** 

(.1568381) 

452 

0.1969 

1.04104*** 

(.1433538) 

452 

0.3582 

.966461*** 

(.131459) 

452 

0.3493 

1.10092*** 

(.0689924) 

452 

0.7959 

.978537*** 

(.1355203) 

452 

0.4089 

1.05241*** 

(.1560419) 

452 

0.1989 

1.049293*** 

(.1226086) 

452 

0.4406 

1.055531*** 

(.139078) 

452 

0.3572 

1.014309*** 

(.1561095) 

452 

0.2176 

1.081094*** 

(.0493655) 

452 

0.8722 



 22 

Overall, Table 3 shows significant results. In Model 1 to Model 11, including individual 

reasons in each model, all reasons conducted separately, are statistically significant, which 

means that these reasons are important when students make their decisions to stay in the U.S. 

However, in Model 12, when all reasons are included, only certain reasons (life quality, family, 

and others) are significant. These results parallel my previous finding in Table 1, that the models 

switch an insignificant result to a significant one. The conclusion is that students’ decisions to 

stay in the U.S. is affected by various factors other than a governments’ incentive schemes.  

While keeping the same independent variables as the models in Table 3, the models in 

Table 4 examine a different relationship by using awareness as the dependent variable. 
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Table 4. OLS Results of the Awareness Model Including Reasons  
 

Dependent 
variable: 
Awareness 
Predictors  

Model 1 
 Includes  

Jobs    

Model 2 
Includes    
Family  

opportunity 

Model 3 
Includes  
Salary 

Model 4 
Includes  

Life quality 

Model 5 
Includes  
Location 

Model 6  
Includes  
Family 

Model 7  
Includes  
Friends 

Model 8 
Includes  
Network 

Model 9 
Includes  
Culture 
 

Model 10 
Includes 
Society     

Model 11 
Includes   
Others 

Model 12 
Includes  
all reasons 

Jobs .0350804 
(.1082013) 

          .0866701 
(.133609) 

Op_family  -.0505788 
(.1429118) 

         -.0163424 
(.1499634) 

Salary   -.0668139 
(.2420121) 

        -.0624192 
(.302319) 

Life_quality    -.0568664 
(.0960184) 

       -.1681182 
(.1219735) 

Location      .0954368 
(.099014) 

      .15764 
(.1283573) 

Family       .0496974 
(.0607399) 

     .0200946 
(.0974268) 

Friends        .0466355 
(.0890329) 

    -.0143672 
(.1121388) 

Network         -.1519989 
(.1591966) 

   -.2220375 
(.1738336) 

Culture         .0347467 
(.0895581) 

  -.0316642 
(.1177645) 

Society           .0956916 
(.0980248) 

 .1224815 
(.1281467) 

Others            .10503 
(.1404781) 

.1393937 
(.1414254) 

Visa              

J-1 .1898893** 
(.0743309) 

.194025*** 
(.0720504) 

.1945119**
* 

(.0720195) 

.1987614**
* 

(.0723833) 

.1909383*
** 

(.0718932) 

.1847056*
* 

(.0732368) 

.1904113*
** 

(.0726404) 

.1982424**
* 

(.0726151) 

.1924345*
** 

(.0723609) 

.1808541*
* 

(.0733627) 

.1779519*
* 

(.0740871) 

.1572402*
* 

(.0770562) 
Other visa 
types 

-.1124956 
(.1311045) 

-.1137284 
(.1310851) 

-.113345 
(.1310799) 

-.114751 
(.1311869) 

-.1189718 
(.1254751) 

-.1134759 
(.1283611) 

-.1108737 
(.1311655) 

-.1133682 
(.1310574) 

-.1119113 
(.1311289) 

-.1098199 
(.1311621) 

-.1111244 
(.1312032) 

-.1227925 
(.1225167) 

Constant  
 
 
N 
R2 

.5131597*** 
 

(.1619998) 
761 

0.0339 

.5136226*** 
 

(.1620154) 
761 

0.0339 

.5117476**
* 

(.1620321) 
761 

0.0339 

.5121803**
* 

(.1619215) 
761 

0.0342 

.5178156*
** 

(.1619159) 
761 

0.0349 

.5126839*
** 

(.1616865) 
761 

0.0346 

.5153222*
** 

(.1620402) 
761 

0.0341 

.5160621**
* 

(.1620679) 
761 

0.0345 

.5127996*
** 

(.1619265) 
761 

0.0339 

.5128419*
** 

(.1617087) 
761 

0.0350 

.513834**
* 

(.1621077) 
761 

0.0345 

.527895**
* 

(.1623286) 
761 

0.0412 
 Notes: ***p<0.01; **p<0.05; *p<0.10. Standard errors in parentheses. 
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Unlike the models in Table 3, all models in Table 4 indicates, there is no statistically 

significant relationship between reasons and awareness. Such a result indicates that reasons 

which might affect students’ decisions to stay in the U.S. after they graduate are not correlated 

with students’ awareness of home countries’ incentives. In other words, even though students 

might consider certain reasons that draw them back home, they do not seem to be aware of any 

programs supporting their intent to move home. As is expected, the J-1 variable is significant 

across all model specifications. This finding supplements my findings as well as those of 

previous studies of the effects of students’ awareness, by showing that no statistically significant 

connection can be established between awareness of incentives and reasons that draw students 

back home. 

Chapter 6. China as a Case Study 

6.1 Theory of Change 

In the U.S. Senate Staff Report, Chinese governments’ talent incentives, especially the 

Thousand Talents Plan, are regarded as huge challenge to the U.S. research enterprise (Newberry 

et al., 2011). In the report, the author claims that China’s talent incentive programs aim to 

encourage those talents who have been doing in the United States to transfer their study results 

obtained in the U.S. to China (Newberry et al., 2011). As a result, they could exchange for well-

paid salary, laboratory space, academic funds, and all kinds of benefits. The report claims that in 

doing so, China could unfairly acquire foreign intelligence and research findings for its own 

economic and military interests (Portman & Carper, 2019). For this reason, the report worries 

that such programs and policies intend to undermine the integrity of the U.S. research enterprise, 

and also threaten America’s national security (Portman & Carper, 2019). 
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Such concerns have solid grounds. China, with its goal to lead the talent competition in the 

science and technology industry by the year of 2025, is the largest source country of innovative 

scientists and engineers that have migrated all over the world to pursue higher education. 6 

According to a report in 2018, the number of mainland students studying abroad reached 662,100, 

a year-on-year increase of 8.8%, and thus China continued to be the world’s largest source of 

international students7. This report also shows that Chinese students are the most, or second most, 

important source of international higher education graduates in the U.S. (Yan & Berliner, 2011).  

Although currently, a large number of Chinese students are studying overseas, thousands 

of talents studied and worked abroad have returned to China (Zweig, 2006). Zweig (2016) asserts 

that, compared to the late 1990s’ annual rate increase, 13 percent, of Chinese returnees, the rate in 

these countries has increased a lot. Based on Zweig’s research, beginning in the 1990s, such a 

trend has also been shown in a continuous decrease in the number of international students from 

China who choose to remain in the U.S. Likewise, according to the updated data, from 2008 to 

2018, the compound annual rate of growth as to the number of Chinese students studying abroad 

reached 13.9% (2019年中国出国留学生人数、留学回国人数及国际教育发展趋势分析[图]_

中国产业信息网, 2020). Meanwhile, in the year of 2018, the Chinese returnees reached 519,000, 

with an increase of 8% year-on-year rate (2019年中国出国留学生人数、留学回国人数及国际

教育发展趋势分析[图]_中国产业信息网, 2020). 

 
6 OECD (2013), "How is International Student Mobility Shaping Up?", Education Indicators in Focus, No. 14, OECD Publishing, 

Paris, https://doi.org/10.1787/5k43k8r4k821-en.  

7 https://www.marketplace.org/2019/08/27/more-chinese-students-studying-abroad-return-to-china/ 
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Needless to say, China is still in a promising position in fighting against brain drain, since 

the Chinese government has put substantial effort into attracting back Chinese students studying 

overseas to fuel its technological and economic development. Talent recruitment programs and 

policies were established in the 1990s to encourage foreign-trained nationals to return and fight 

against brain drain (Zweig & Wang, 2013; Ma & Pan, 2015). In particular, graduates who are 

fluent in English are considered as valuable assets in the westernization and globalization 

competition (Alberts & Hazen, 2005). To attract more talents, the Chinese government is willing 

to offer returnees benefit packages no worse than other foreign countries. One of these plans, the 

Thousand Talents Plan for young talent, offers awardees 500,000 RMB cash benefit, supplement 

with other cash rewards for research use8. Even more, some studies note that Chinese industry and 

academy are contacting Chinese students in the U.S., and regard it as an effective strategy to 

persuade professionals to return to China (Tharenou & Seet, 2014). 

Zhu (2019) reports that China currently operates more than 200 talent recruitment 

programs. To enhance their effectiveness, the administration in Beijing has substantially updated 

and fine-tuned the initiatives since their start in the early 1990s (Zhu, 2019). These programs are 

operated systematically the national level, provincial level, city level, and institutional level (Zhu, 

2019). China’s talent programs are designed to benefit the thriving and development of young 

talents, and they also encourage overseas scholars to return to China. The effectiveness of such 

programs has been shown by their increasing attractiveness to students, and Chinese returnees 

overall describe these benefit packages as great professional opportunities for them (Guo & Guo, 

2017).  

 
8 China Innovation Funding. “Thousand Talents Plan.” Accessed January 28, 2021. http://chinainnovationfunding.eu/thousand-

talents-plan/. 
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All in all, China has become not only a prominent threat to the U.S. in terms of the talent 

competition, but also a positive model for developing countries trying to resolve brain drain 

problems. 

6.2 Empirical Analysis of China’s Talent Recruitment Incentives 

Table 5 reports the results of models estimating the relationship between selected factors 

and students’ decisions to stay in the U.S. after graduation is evaluated. Compared to former 

models, in this study, however, the models in Table 5 include several changes. First, Table 5 

separates data into two groups using the control country; one is data without Chinese students, 

and the other is that data only include Chinese students. Second, models in Table 5 exclude 

incentives, since including both incentives and country in the same model causes 

multicollinearity. Third, visa type is added as an independent variable instead of a control 

variable. Since there are too few observations for J-1 Chinese students if separating visa types, 

for the sake of considering the impact of visa types, as in Table 1 and Table 2, adding visa into 

the model as an independent variable makes sense.
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Table 5. OLS Results of the Variation in Independent Variables – Only Chinese 

  Notes: ***p<0.01; **p<0.05; *p<0.10. Standard errors in parentheses.

Dependent 
variable: Stay 
Control: 
country 
Predictors  

Model 1 
Includes   

Age 

Model 2 
Includes  
Gender  

Model 3 
Includes  
Degree 

Model 4 
Includes  
Subject 

Model 5 
Includes  

Undergraduate 

Model 6 
Includes  

Visa 

Without  
Chinese 

Only 
Chinese 

Without 
Chinese 

Only 
Chinese 

Without 
Chinese 

Only 
Chinese 

Without 
Chinese 

Only 
Chinese 

Without 
Chinese 

Only 
Chinese 

Without 
Chinese 

Only Chinese 

Age -.090869*** 
(.0343914) 

-.0428687 
(.0454647) 

-.09444*** 
(.0346967) 

-.040767 
(.045523) 

-.095099** 
(.0376738) 

-.0357137 
(.0477438) 

-.069501* 
(.0372829) 

-.0330151 
(.0481636) 

-.0550583 
(.0377418) 

-.033542 
(.0491461) 

-.0376456 
(.0367448) 

-.0277138 
(.0489348) 

Gender   .0525078 
(.0518104) 

.03747 
(.0518648) 

.0523677 
(.0518264) 

.0379927 
(.052468) 

.0044204 
(.0520037) 

.0179506 
(.0530794) 

.0050585 
(.0518663) 

.0184802 
(.0518663) 

.0131796 
(.0510893) 

.0365098 
(.0488458) 

Degree     .0029626 
(.0556445) 

-.0198247 
(.0534041) 

.0397843 
(.0609413) 

-.0073301 
(.0555788) 

.0288643 
(.0609988) 

-.0074629 
(.0554621) 

.00761 
(.0584727) 

-.0103277 
(.05564) 

Subject             
Physical 
sciences 

      .1958089** 
(.0900389) 

.0776175 
(.1090327) 

.2004451*
* 

(.0899048) 

.0767633 
(.1113456) 

.1102809 
(.0843637) 

.0330088 
(.1053173) 

Engineering       .2117569**
* 

(.0770357) 

.0369995 
(.0955973) 

.2373956*
** 

(.0767944) 

.0371023 
(.095775) 

.1403499* 
(.0738885) 

-.0056842 
(.0882868) 

Mathematics        -.0258525 
(.1195113) 

.11146 
(.1042824) 

.0070431 
(.1177343) 

.1111939 
(.1049544) 

-.0661948 
(.1224847) 

.0683779 
(.0985491) 

Computer 
science 

      .1830487** 
(.0897003) 

.1608104* 
(.089312) 

.2244034*
* 

(.0906358) 

.1602981* 
(.0903148) 

.1178429 
(.0910392) 

.1137025 
(.0806076) 

Others        .0329142 
(.1175944) 

.0453965 
(.1500008) 

.0575476 
(.116757) 

.0455703 
(.1504531) 

-.0071512 
(.1119335) 

.0089604 
(.1484295) 

Undergraduate         .16952*** 
(.0600533) 

-.004923 
(.0628597) 

.1331901** 
(.0587091) 

-.0137085 
(.0625158) 

Visa             
J-1           -.4296654*** 

(.0906077) 
-.874364*** 
(.0798317) 

Other visa 
types 

          .0653717 
(.1280389) 

\ 

Constant  
 
N 
R2 

1.276074*** 
(.1948332) 
     305 
  0.0228 

1.13184***  
(.2441567) 

     147 
  0.0069 

1.26319*** 
(.1948131) 

305 
0.0262 

1.0992*** 
(.248859) 

147 
0.0106 

1.26208*** 
(.19495) 

305 
0.0262 

1.1043*** 
(.2484191) 

147 
0.0115 

.953683*** 
(.2103844) 

305 
0.0705 

1.0136*** 
(.2868992) 

147 
0.0396 

.84290*** 
(.2145124) 

305 
0.0879 

1.0175*** 
(.2953872) 

147 
0.0396 

.900549*** 
(.1992117) 

305 
0.1817 

1.02479*** 
(.2964067) 

147 
0.0928 
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Results in Table 5 show a dichotomy between Chinese students and students from other 

countries. Surprisingly, the significance in the models varies for different factors. That is, some 

factors are significant in models without Chinese students, but are not significant in models with 

Chinese students; some factors that are significant in both categories of models; and some factors 

are insignificant in both sets of models.  

To illustrate, in Table 5, age is significant for Model 1 to Model 4 without Chinese 

students; however, it is insignificant for Chinese students in these models. That is, age is a 

significant factor for other countries’ students in deciding to stay in the U.S. after graduation, 

while it is not a significant factor for Chinese students. This makes sense, since Chinese students 

often choose to finish their graduate studies before they get full-time jobs, unlike students from 

other countries who want to work for a few years before they go to graduate schools. 

In addition, different subjects display different patterns. Physical science and engineering 

majors are only significant in non-Chinese models and insignificant in Chinese models. 

Mathematics is insignificant in non-Chinese and Chinese models, while computer science is 

significant in both models. The results indicate that when Chinese students decide to stay in the 

U.S. after graduation, compared to life science students, physical science, engineering, and 

mathematics students don’t consider their majors as important factors, while computer science 

students consider their majors as important factors in making their decisions. Among students 

from other countries, physical science, engineering, and computer science major students 

consider their majors as significant factors for their decisions, while mathematics major students 

don’t consider their major as a factor in their decisions.  

Moreover, doing undergraduate studies in the U.S. is a significant factor for non-Chinese 

students, but insignificant for Chinese students. This echoes the results of from previous 
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research, which shows that most Chinese students are likely taking undergraduate study in 

China, rather than studying in a foreign country (2019年中国出国留学生人数、留学回国人数

及国际教育发展趋势分析[图]_中国产业信息网, 2020). 

Last, visa type is significant for all kinds of students in making their decisions to stay in 

the U.S. This makes sense because visa types are related to U.S. immigration policies, which put 

legal restrictions on students’ personal choices. 

Appendix Table A2 is a transformed version of Table 5. While keeping the same 

dependent variable stay, it uses data only related to Chinese students and adds a new independent 

variable awareness to the models.  

Table A2 features the relationship between awareness and stay. There seems to be no 

significant relationship between these two variables. The results show that for Chinese students, 

awareness of home countries’ incentives is not correlated with the decision to stay in the U.S. 

(Tharenou & Seet, 2014). All other factors, except for computer science and visa type, are 

insignificant. That is, among all factors, when Chinese students make decisions to stay in the 

U.S., there is no significant evidence indicating these factors matter in their decisions.  

Thus, the results reported in Table 5 and Table A2 are similar, to a certain degree. In 

detail, age is still an insignificant factor for Chinese students; and computer science and visa type 

are still significant factors. Such results for Chinese students corroborate each other and support 

previous empirical findings.  

Chapter 7. Conclusion and Policy Recommendations  
 

My research is inspired by the potential connection between the reverse brain drain trend 

and government incentive programs world-wide, and whether students’ awareness of incentive 

programs affect their decisions.
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My main hypothesis is that there is no statistically significant relationship between 

governments’ incentives and international graduate students’ decisions to stay in the U.S. after 

graduation. My study also assumes that there is no correlation between students’ awareness of 

incentives and their choices to stay.  

My analysis uses data from UCSB’s NSF-funded Center for Nanotechnology in Society 

survey. The dependent variable is students’ decisions to stay in the U.S. after graduation. The 

independent variables are incentives from home countries, students’ awareness, plus various 

other factors: age, gender, country, degree, subject, undergraduate, and visa types. 

An important caveat is that the survey data used in this analysis is self-reported, which 

has several disadvantages. For example, self-reported responses may be exaggerated; 

respondents may hide details to avoid embarrassment; and the results can be affected by biases, 

like social desirability bias (Gustavson, 1997). Moreover, the survey may suffer from selection 

bias, since respondents voluntarily respond. Additionally, because of the voluntariness of the 

response, there is no information from non-respondents. Finally, survey data were collected 

through the years 2013 to 2015; thus, the data might be outdated. Especially during the COVID-

19 pandemic and the Trump administrations’ negative rhetoric (and actions) towards immigrants 

and foreign nationals, students’ attitudes towards staying in the U.S. might have changed 

significantly. However, given data limitations, I am not in a position to capture these trends. 

Another limitation of my research is that the sample size is not big enough. The sample has a 

total of 787 observations, with 235 entries for China. Although this sample size is big enough to 

divide visa categories for all international students, it is too small to isolate visa effects for the 

sub-sample of Chinese students. In addition, since only STEM major students are included in the 

dataset, my analysis is limited to this student cohort. This leaves my analysis vulnerable to 
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criticisms concerning the external validity of my findings. Thus, future research should consider 

including a more representative sample of the foreign student population in the US. 

Based on empirical results, the paper reports two major conclusions. One is that only for 

F-1 students, there is a statistically significant relationship between talent recruitment incentives 

in a given home country and students’ decisions to stay in the U.S. after graduation. However, 

there are no statistically significant relationships between the awareness of home countries’ 

incentives and their decisions to stay in the U.S. after graduation for F-1 students. In contrast, for 

J-1 students, there is a weak statistically significant relationship between awareness of incentive 

programs and stay decisions. Moreover, for Chinese students only, awareness of home countries’ 

policy incentives doesn’t have a significant effect on their decision to stay in the U.S. That is, 

although talent recruitment programs are established, the effectiveness of these programs is 

limited to a small scale. Since my finding indicates that talent recruitment incentives in a given 

home country are not correlated with students’ decisions to stay in the U.S. after graduation, 

governments might reconsider the design and format of these incentive schemes. In order to 

improve the effectiveness of these programs, revising current incentive schemes and finding 

innovative solutions should be taken into consideration. 

The second is that different reasons are important when students make their decisions to 

stay in the U.S., but reasons which might affect students’ decisions are not correlated with 

students’ awareness of home countries’ incentives. Among all the reasons, my findings 

underscore ‘throwing money at students’ will not make them want to return. Instead, my findings 

underscore the importance of economic differences such as wage differentials and personal 

motives such as family ties that seem to be far important in student’s decision-making process. 

Interestingly, this effect is most significant for the group of F-1 students whereas J-1 students 
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seem to take their governments on their offer to return home. Deciphering these 

differences should take priority in the re-design of these programs. 

Also, as to reasons that attract students back home, there is a dichotomy between Chinese 

students and students from other countries. Some reasons are significant in models without 

Chinese students, and some reasons are insignificant in models with Chinese students. Compared 

to other students, Chinese students are more attached to their families and social network based 

on their cultural background (Wang, Tang & Li, 2015). Their family and social responsibilities 

play important roles in deciding where they would like to go, and thus they are able to be 

attracted by other factors. Such that when policymakers make policy decisions, they should 

consider this dichotomy between Chinese students and others. In order to enhance policy 

effectiveness, policies for Chinese students could offer benefits related to students’ families and 

social network to make incentives more effective.  

Overall, the paper finds that there is no statistically significant relationship between talent 

recruitment incentives and students’ decisions to stay in the U.S. after graduation. The 

effectiveness of these programs appears to be severely limited. Apart from government 

incentives, various reasons matter as to students’ decisions to stay in the U.S. policies aimed at 

attracting students return home and improving students’ awareness of incentives should be 

promoted. Due to current fierce talent competition all over the world, effective and attractive 

talent recruitment programs can serve as powerful tools for governments to get the most talented 

individuals, and thus help them to win the fierce global talent competition. From a policy 

perspective, my findings underscore the importance of revisiting these programs and design them 

in a way that they become attractive to graduate from U.S. programs. In fact, the findings of this 

thesis are a call for a more effective engagement of governments to reverse global brain drain. 
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Appendix  
 
Table A1: Variable Diagram 
 

Variable Diagram 

Dependent Variable Definition  
Stay  Coded as 1 (Yes), and 0 (No) 
Independent Variables  

Reasons of leaving the U.S. 

Jobs 
Op_family 
Salary 
Life quality 
Location 
Family 
Friends 
Network 
Culture 
Society 
Other 

Incentives  

 
 
Awareness 

Different reasons of leaving the U.S., including 

following variables: Coded as 1 if this factor was 

selected, coded as 0 if this factor wasn’t selected 

 

 

 

 

 

 

 

 

 

Coded as 1 (Yes) if this country has policy 

incentives; 0 (No) if this country has no policy 

incentives 

Coded as 1 (Yes) if students are aware of policy 

incentives; 0 (No) if not 

Age  

 

Gender  

 

Country  

Degree 

Subject    

 

 

Undergraduate 

Coded as 1 (<18), 2 (18-25), 3 (26-30), 4 (31-35), 5 
(36-40), 6 (41-45), 7 (45+), and . (N.A) 
Coded as 1 (Male), 0 (Female), and . (Other/no 
response) 
Coded as 3,4…221 to mark different countries 
Coded as 1 (Master’s level), 2 (Ph.D.) 
Coded as 1 (Life sciences), 2 (Physical sciences), 3 
(Engineering), 4 (Mathematics), 5 (Computer 
science), 6 (Other) 
Coded as 1 (Yes) if students finished undergraduate 
study in the U.S.; coded as 0 (No) if students finished 
undergraduate study anywhere else 

Control Variable  

Visa Coded as 1 (F1), 2 (J1), 3 (Other) 
Includes dummies F1 (1, if visa type is F-1; 0, if not); 
J1 (1, if visa type is J-1; 0, if not); Other_visa (1 if 
visa type is other; 0 if not) 
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Table A2. OLS Results of the Variation in Independent Variables – Awareness with Independent Variables: 
Age, Gender, Degree, Subject, Undergraduate, and Visa – Only Chinese Students 
 
Dependent 
variable: Stay 
Predictors  

Model 1      Model 2 
Includes   

Age 

Model 3 
Includes  
Gender  

Model 4 
Includes Degree 

Model 5 
Includes 
Subject 

Model 6  
Includes 

Undergraduate 

Model 7 
Includes  

Visa 
Awareness .0217308  

(.0517966) 
.0145978  

(.0520956) 
.0123938 

(.0533447) 
.0197812 
(.053817) 

.0217999 
(.0556268) 

.0221248 
(.053717) 

.0292154 
(.05337) 

Age  -.041076  
(.0458661) 

-.0392858 
(.0459952) 

-.0316922 
(.0484264) 

-.0283329 
(.0484376) 

-.0280942 
(.0491599) 

-.0204722 
(.048882) 

Gender   .0367484 
(.0529404) 

.0370124 
(.0532163) 

.0168756 
(.0540364) 

.0166899 
(.0529004) 

.0342941 
(.0499986) 

Degree    -.026324 
(.0533688) 

-.0149182 
(.0565929) 

-.0149887 
(.0570306) 

-.0202889 
(.0569773) 

Subject        
Physical 
sciences 

    .0798855 
(.109133) 

.0801931 
(.1113278) 

.0371781 
(.1054023) 

Engineering     .0395002 
(.0960714) 

.0395045 
(.0964321) 

-.0028638 
(.0890208) 

Mathematics      .1177383 
(.1084116) 

.1179172 
(.1093001) 

.076904 
(.1036058) 

Computer 
science 

    .1608104* 
(.0897862) 

.1609746* 
(.0908083) 

.1142127 
(.0808703) 

Others      .0482163 
(.1491183) 

.0482027  
(.149627) 

.0121354  
(.1474592) 

Undergraduate      .0015779 
(.0598295) 

-.0051963 
(.0596221) 

Visa        
J-1       -.8815524*** 

(.0796852) 
Other visa 
types 

      \ 

Constant  
 
N 
R2 

.8852459*** 
(.041089) 

147 
0.0013 

1.11352*** 
(.2520624) 

147 
0.0074 

1.084294*** 
(.2553805) 

147 
0.0110 

1.082089*** 
(.2556301) 

147 
0.0124 

.9863315*** 
(.2903162) 

147 
0.0406 

.9846576*** 
(.2970751) 

147 
0.0407 

.9814537*** 
(.299143) 

147 
0.0946 

Notes: ***p<0.01; **p<0.05; *p<0.10. Standard errors are in parentheses.
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