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Abstract 

More than 65 percent of foreign doctoral recipients continue to stay and work in the U.S. after 

graduation. Using data from the Survey of Earned Doctorates, the Survey of Doctoral Recipients and U.S. 

Citizenship and Immigration Services (USCIS), this paper estimates the impact of wait-times for 

permanent residency (Green Card Status) on the migration decisions of foreign doctoral recipients 
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 The topic of illegal immigration often dominates the U.S. immigration debate, but legal high-

skilled immigration is often overlooked. The proposed immigration reform of 2016, however, has 

prioritized reducing barriers for immigrant high-skill workers to work within U.S. On approval, this bill 

would resolve the massive backlog of pending Green Card applications, and would allow temporary visa 
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The United States Department of State publishes a monthly Visa Bulletin6, which lists cut-off 

dates for different immigration categories and countries of birth. The Jan 2016 EB-2 cutoff date for China 

is March 2012, for India is August 2008, and for all other countries it is Jan 2016 (current).  

While waiting for GC, immigrants who remain in the U.S. must remain on the temporary work 

visa, and are subject to its restrictions on job mobility. If immigrants’ GC applications are not approved 

before the expiration of their temporary visa and all its legal possible extensions, they may have to leave 

the country (Kirkegaard, 2007). The uncertainties attached to working on H1-B may make working in the 

U.S. after graduation less attractive for immigrants who face longer GC wait-times. 

1.3 IMPACT OF GC WAIT-TIME ON MIGRATION CHOICES OF FOREIGN DOCTORAL 

RECIPIENTS  

 Let us assume for simplicity that after graduation new doctoral recipients have three options: 

One, leave to home country immediately after graduation; two, stay temporarily within the U.S. and then 

go back to the home country; three, stay permanently in the U.S.  

Case I: Let us assume that the work experience accumulated within U.S. does not have any additional 

value in the immigrant’s home country, and that the cost of returning to home country increases over 

time. When the doctoral immigrants compare their expected life-time earnings in the U.S. and home 

country respectively, they will stay in the U.S if expected life-time earnings within U.S are higher; else 

they will leave immediately after graduation.  

Now, let us add delays in GC status for some immigrants to our assumption above. These delays 

will compel some immigrants to work on H1-B visas for longer durations; this will further restrict 
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employment opportunities within U.S. for the immigrants working on H1-Bs compared to other 

immigrants, lowering the expected life-time earnings within U.S. compared to immigrants from countries 

with no GC waits. This could cause immigrant doctoral graduates from countries with long GC waits to 

exit the U.S. immediately after graduation at higher rates.  

Case II: Here we assume that immigrant doctoral recipients receive positive returns to the U.S. work 

experience when they return to work in their home country. In this case, in order to maximize their life-

time earnings, these immigrants may choose first to accumulate U.S work experience before returning to 

their home country. That is, there will be some temporary stayers. Further, assuming that there are 

diminishing returns to accumulative U.S. experience, and the cost of transition back increases with time 

spent in the U.S., these temporary stayers may prefer to exit U.S. at their early to mid–career points. With 

perfect information and no wait-time for GC status, immigrant doctoral recipients choose their optimal 

stay durations in the U.S to maximize their aggregate life time earnings. However, with the long GC wait-
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 The SED annually surveys individuals graduating with research doctoral degrees from U.S 

institutions. The SED response rate is around 92 percent. This data set is a rich source of information on 

new doctoral recipients. The SED asks the recent doctoral graduates if they intend “to live, work, or study 

in the U.S after graduation”.  I use this information to analyze whether the waiting period to procure a 

Green Card (GC) affects intentions to stay and work within the country after graduating from U.S 

universities.  I restrict my analysis to immigrants who received their doctoral degree between 1990 and 

2010. The data includes both immigrant doctoral graduates entering U.S. as graduate students and 

immigrants entering U.S. as under-graduate students and then entering graduate schools for doctoral 

degrees. I identify “immigrants” in the data set to be an individual who is either a naturalized citizen or a 

non-citizen. To identify native country, I use information on birth country, country of high school and 

country where Bachelor’s degree was awarded. In order to reduce miss-measurement of home country, 

only individuals having high school country same as birth country or country where Bachelor’s was 

awarded is same as birth country or all three are same were included in the sample. In most cases (95-

percent plus), birth country of individuals matched with either country of high school or country where 

Bachelors degree was awarded.  

 The SED provides information on doctoral recipients’ intentions to remain in the U.S. but does 

not follow recipients over time. The SDR is a biennial longitudinal data of doctoral recipients drawn from 

the universe of respondents in SED. A sample of newly minted doctorates is added to the sample every 

two years and a “maintenance cut” of older doctorates is conducted in order to keep the sample size 

relatively constant at around 30,000 per wave. I restrict my analysis to immigrant graduates only.  
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The analysis uses the 2010 and 2013 SDR waves; these waves use integrated design ensuring 

proper representation of PhD. graduates from U.S. universities who live outside the U.S8. The analysis 

uses the SDR 2010 and 2013 sample weights9.  
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it is clear from Table 2 that most doctoral graduates from China, India and Iran intend to stay and work in 

the U.S. after graduation10. An important thing to notice here is that China and India not only account for 

leading number of doctoral graduates, but these two countries also account for major proportion of 

graduates intending to stay and work in the U.S.. Table 1 and Table 2 together indicate that there is a 
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In equation (1) our unit of observation is individual (i), from country of origin (c), graduating in 

survey year (t). The dependent variable is an indicator variable where ‘1’ indicates that the respondent 

intends to stay and work within U.S after graduation and ‘0’ indicates that he or she plans to leave U.S 

after graduation.  

The explanatory variable Expected Wait–time (EW) varies by immigrant’s birth country (c) and 

year of graduation (t). Kit is a vector containing demographic controls including age, age-square, age at 

the time of entering PhD. program, gender, and marital status. Sit is a vector of education and individual’s 

quality controls which contains variables indicating school quality and education background. To measure 

quality, PhD. programs are categorized into three groups using the National Research Council’s 

valuations of Research Doctoral Programs, 201011. The ranking of undergraduate school is based on the 

similar algorithm as used by Maskus et all, 201012, which is also compressed into three categories. The 

vector also includes controls for change in field of education between undergraduate and masters, and 
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 Next, the paper uses SDR (NSDR and ISDR) 2010 and 2013 data to evaluate how wait-time 

effects the location decisions of immigrant doctoral recipients who have graduated from U.S. universities 

since 2001. This regression specification allows the impact of expected wait-time at graduation to differ 

by time since graduation. This allows us to investigate whether the effect of GC wait-time on retention of 

immigrant Ph.D. recipients from U.S. universities is short term or long term.  

4
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(2)  

In Equation (2), the dependent variable INUS is an indicator variable, which is equal to ‘1’ if immigrant 

doctoral recipient is located in the U.S and ‘0’ otherwise.  Immigrants are divided into four group 

intervals based on time since graduation are 0-2 years, 3-5 years, 6-8 years and 9-11 years. GRnt is an 

indicator for immigrant’s group interval (n) in the survey year (t). EWcg is the estimated wait-time for GC 

for individuals from country (c) graduating in year (g). The terms  gt  denote Survey * Cohort effects, 

allowing the cohort fixed effects to vary across surveys. The rest of the notations are the same as in 

Equation (1).  

In this equation βn
’s allow the effects of GC wait-time at time of graduation to change with time 

since graduation. Differences in βn
’s across the four categories reflect both time and cohort effects. For 

instance, it is likely that for a particular cohort, the effect of wait-time in year of graduation is different 

three years after graduation compared to six years after graduation. At the same time it is also possible 

that the impact of wait-time three years after graduation is different for cohorts who graduated in year 

2004, compared to those who graduated in year 2007.  
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Since we have two waves of the Integrated SDR data, 2010 and 2013, and additionally we have 

repeated observations of the same cohorts, this allows us to interact the GRnt X EWcg terms with an 

indicator to survey year 2013.  
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(3)  

Equation (3) is similar to Equation (2) but includes interactions of wait-time with both graduation 

groups and survey year indicators ( ).  Our estimates of the ’s will 

allow us to investigate whether differences in the coefficients in equation (2) are due to differences inors (
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indicates that more than half of these recent doctoral recipients are married at the time of receiving their 

doctoral degrees. The average age at the time of entering doctoral program is between 29 to 33 years for 

these foreign born doctoral recipients.   

 Table 4 and Table 5 report the distribution of field of doctoral degrees for these foreign born 

doctoral graduates for selected years. Most popular fields of study among these doctoral recipients are 

Engineering, Social Sciences, Education and Biological/ Medical. Over the years fields like Engineering, 

Computer Science and Biological/ Medical are gaining popularity whereas fields like Agriculture, 

Education and Social Sciences are losing popularity for these foreign-born doctoral recipients. 

Table 5 also indicates that most foreign born doctoral recipients (78 percent to 82 percent) in the 

SED surveys have received their doctorates from high rank schools within the U.S. Further, 55 percent to 

62 percent of these doctoral recipients have received their Bachelors’ from high ranked schools; among 

them 85 percent to 93 percent have earned their Bachelors’ from their home country that is the country of 

their birth13. The table also presents summary statistics representing quality of these foreign born doctoral 

recipients. More than 45 percent of these graduates were funded by teaching or research or other types of 

assistantships as graduate students. A very small fraction had funding from government, private sector or 

other sources. 
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that each additional year of wait-time to acquire GC status will lead to decrease in the probability of 
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desire to sponsor GC to add to permanency of the employment. Moreover, immigrants prefer to work 

with firms with immigrant friendly procedures. There is a less chance that the sample of high skill 

immigrants is affected by this issue.  

1.8 CONCLUSION  

The results indicate that an additional year of GC wait-time decreases the probability of retention 

of fresh immigrant doctoral recipients (0-2 years since graduation) by 5.5 percentage points. The current 

(Jan 2016) predicted GC wait-times from India and China are ten and six years respectively. This can 

decrease probability of retention of fresh graduates (0-2 years since graduates) from these two countries 

by half and one third respectively.  However, the results indicate that the impact of GC wait-time on the 
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TABLES  

 

Table 1 : Number of Ph.D. Graduates Receiving S/E Doctorates in the U.S for Selected Countries, 
1985- 2010 

Country of 
Citizenship 

    Number of PhD Graduates Receiving S/E Doctorate in the U.S for Selected 
Countries 1985-2010 

 1985 1990 1995 2000 2005 2010  
China 148 1213 621 2098 3388 3557 
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Table 4: Summary Statistics: Field of Major for Selected Years 
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Table 5: School Quality, Individual Quality and Educational Background  

 
Year 1985 1990 1995 2000 2005 2010 
Graduate School Quality 
(Doctoral Degree)  * 

      

High Rank Schools .825 
(.005) 

.816 
(.004) 

.805 
(.005) 

.797 
(.004) 

.796 
(.003) 

.783 
(.003) 

Middle Rank Schools .170 
(.003) 

.178 
(.004) 

.188 
(.004) 

.196 
(.004) 

.200 
(.003) 

.212 
(.003) 

Low Rank Schools .003 
(.000) 

.005 
(.000) 

.006 
(.000) 

.005 
(.000) 

.003 
(.000) 

.003 
(.000) 

Under Graduate School 
Quality (Bachelors)  ** 

      

High Rank Schools .612 
(.006) 

.602 
(.006) 

.603 
(.006) 

.559 
(.005) 

.603 
(.005) 

.585 
(.005) 

Middle Rank Schools .233 
(.005) 

.244 
(.004) 

.240 
(.004) 

.278 
(.004) 

.237 
(.003) 

.241 
(.003) 

Low Rank Schools .203 
(.005) 

.194 
(.004) 

.194 
(.004) 

.197 
(.004) 

.194 
(.003) 

.199 
(.004) 

Individual Quality -Doctoral 
Funding  

      

No Tuition Remission  NA NA NA .140 
(.003) 

.127 
(.003) 

.105 
(.003) 

Partial Tuition Remission  NA NA NA .613 
(.004) 

.219 
(.003) 

.180 
(.003) 

Full Tuition Remission NA NA NA 0 
(.000) 

.596 
(.004) 

.633 
(.004) 

Scholarship or Fellowship  .076 
(.003) 

.054 
(.002) 

.054 
(.004) 

.162 
(.003) 

.201 
(.004) 

.198 
(.004) 

Funding TA RA OA  .453 
(.004) 

.457 
(.005) 

.454 
(.005) 

.567 
(.004) 

.647 
(.004) 

.680 
(.004) 

Funding Government or 
Corporate (Non –personal 
support ) 

.020 
(.001) 

.100 
(.003) 

.080 
(.002) 

.056 
(.002) 

.056 
(.002) 

.032 
(.002) 

Other Educational  
Background Variables  

      

Change in study field after 
Bachelors or Masters  

.484 
(.006) 

.502 
(.005) 

.504 
(.005) 

.546 
(.005) 

.478 
(.004) 

.505 
(.004) 

Source : SED –DRF Files  

Notes :  Standard errors are clustered at country level and are in parenthesis*For undergraduate school 
quality I have used the same variable and estimation base as used by Stuen Eric T., Mobarak Ahmed M 
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quality I have used National Council’s assessments of Research Doctoral Programs 2010. For more 
information see http://sites.nationalacademics.org/PGA/Resdoc/index.htm 

 

 

Table 6: Impact of GC Wait on Intention to Stay in U.S. after graduation, 1990-2013 graduates  

  

(1) 

 

(2) 

 

(3) 
Wait-time  -.011*** 

(.003) 
-.012*** 
(.003) 

-.012*** 
(.003) 

Survey Fixed Effects Y Y Y 
Country Fixed Effects Y Y Y 
Field of Study Fixed Effects Y Y Y 
Demographic Controls Y Y Y 
Individual Quality Control N Y Y 
Survey Fixed Effects *Field of Study N N Y 
Number of Observation 277565 245171 245171 

Source : SED –DRF Files and USCIS   

Notes : Here I use Regression Equation (1)  and wait-time in years . Sample includes all foreign born 
doctoral recipients from year 1990-2013 in the SED data.  

(Std. Err. adjusted for 228 clusters in country) 

*** indicates p < .01 . ** indicates p < .05  , * indicates p < .10  
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Table 8: Impact of GC Wait on Retention of Foreign Born Doctoral Recipients Graduating 2001- 

2013 

 തܻ (1) (2) 
Wait-time (Mean Stay) β

(sen°ʃ䐀iv耀ae 2013 (1) (1) (Ȁ t 2013 (1) 2013 (Ȁ t 2013 (1) 2013 



�EŽƚĞ͗� ͞dŚĞ� ƵƐĞ�ŽĨ�E^&� ĚĂƚĂ� ĚŽĞƐ�ŶŽƚ� ŝŵƉůǇ�E^&� ĞŶĚŽƌƐĞŵĞŶƚ� ŽĨ� ƚŚĞ� ƌĞƐĞĂƌĐŚ͕� ƌĞƐĞĂƌĐŚ�ŵĞƚŚŽĚƐ͕� Žƌ�
ĐŽŶĐůƵƐŝŽŶ�ĐŽŶƚĂŝŶĞĚ�ŝŶ�ƚŚŝƐ�ƌĞƉŽƌƚ͘͟����
�

Ϯϳ�
�



�EŽƚĞ͗� ͞dŚĞ� ƵƐĞ�ŽĨ�E^&� ĚĂƚĂ� ĚŽĞƐ�ŶŽƚ� ŝŵƉůǇ�E^&� ĞŶĚŽƌƐĞŵĞŶƚ� ŽĨ� ƚŚĞ� ƌĞƐĞĂƌĐŚ͕� ƌĞƐĞĂƌĐŚ�ŵĞƚŚŽĚƐ͕� Žƌ�
ĐŽŶĐůƵƐŝŽŶ�ĐŽŶƚĂŝŶĞĚ�ŝŶ�ƚŚŝƐ�ƌĞƉŽƌƚ͘͟����
�

Ϯϴ�
�

BIBLIOGRAPHY 

1. Adams, J., G. Black, J.R. Clemmons and P. Stephan (2005). “Scientific Teams and Institutional 

Collaborations: Evidence from U.S. Universities, 1981-1999” Research Policy 34: 259-285 

2. Agence France Presse (AFP) (2009), Anti-immigration US group pushes for cutbacks in TV 

campaign. Last accessed February 3, 2009 at http://www.abscbnnews.com/world/02/03/09/anti-

immigration-us-grouppushes-cutbacks-tv-campaign 

3. Barbassa, J. (2007), “Employers alarmed by crackdown on entrants”, Arizona Daily Star, 

August 11, 2007,Last accessed July 22, 2009 at 

http://www.nusd.k12.az.us/Schools/nhs/gthomson.class/az.issues.az/Employers%20alarmed%20b

y%20 crackdown.pdf 

4. Bass, F. and R. Beamish (2009), Banks hired foreign workers as US economy collapsed, 

Oakland Tribune: Associate Press, February 2, 2009, A7. 

5. Birgeir, D., P., (2017), “Immigration, occupations, and native wages: Long time trends in the 

US”, Research in Social Stratification and Mobility͕�Elsevier,�Volume 51, October 2017, 41-55.  

6. Borjas, G. (2006), "Immigration in High-Skill Labor Markets: The Impact of Foreign Students on 

the Earnings of Doctorates", NBER Working Paper 12085. 

7. Bound, J., Turner, S., & Walsh, P. (2009



�EŽƚĞ͗� ͞dŚĞ� ƵƐĞ�ŽĨ�E^&� ĚĂƚĂ� ĚŽĞƐ�ŶŽƚ� ŝŵƉůǇ�E^&� ĞŶĚŽƌƐĞŵĞŶƚ� ŽĨ� ƚŚĞ� ƌĞƐĞĂƌĐŚ͕� ƌĞƐĞĂƌĐŚ�ŵĞƚŚŽĚƐ͕� Žƌ�
ĐŽŶĐůƵƐŝŽŶ�ĐŽŶƚĂŝŶĞĚ�ŝŶ�ƚŚŝƐ�ƌĞƉŽƌƚ͘͟����
�

Ϯϵ�
�

9. Chellaraj, G., Keith M., and Aaditya M. (2008), "The Contribution of Skilled Immigrations and 

International Graduate Students to U.S. Innovation", Review of International Economics 16:3, 

444-462. 

10. Hunt, J. and Marjolaine , G.L. (2008), "How Much Does Immigration Boost Innovation?", 

NBER Working Paper 14312. 

11. Findlay, A. M. (1995), “Skilled transients: the invisible phenomenon?”, in R. Cohen (ed.) The 

Cambridge Survey of World Migration. Cambridge: Cambridge University Press, 515-22. 

12. Fromentin, V.  (2013), “The Relationship between Immigration and Unemployment: The Case of 

France”, Economic Analysis and Policy, Elsevier, Volume 43, Issue 1, March 2013, 51-66. 

13. Finn, M.G.(2012, 2014), “Stay Rates of Foreign Doctorate Recipients from U.S. Universities”, 

National Center for Science and Engineering Statistics of the National Science Foundation by 

ORISE(Oak Ridge Institute for Science and Education).  

14. Kerr, W. and Lincoln, W. (2008), “The Supply Side of Innovation: H-1B Visa Reforms and US 

Ethnic Invention”. HBS Working Paper 09-005. Last accessed at 



�EŽƚĞ͗� ͞dŚĞ� ƵƐĞ�ŽĨ�E^&� ĚĂƚĂ� ĚŽĞƐ�ŶŽƚ� ŝŵƉůǇ�E^&� ĞŶĚŽƌƐĞŵĞŶƚ� ŽĨ� ƚŚĞ� ƌĞƐĞĂƌĐŚ͕� ƌĞƐĞĂƌĐŚ�ŵĞƚŚŽĚƐ͕� Žƌ�
ĐŽŶĐůƵƐŝŽŶ�ĐŽŶƚĂŝŶĞĚ�ŝŶ�ƚŚŝƐ�ƌĞƉŽƌƚ͘͟����
�

ϯϬ�
�

18. 


