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Abstract 
 
Using panel data for 78 countries of origin we examine the impact of student flows to the 
United States on subsequent migration there over the period 1971-2001. What we find is that 
the stock of foreign students is an important predictor of subsequent migration. This holds 
true whether or not the lagged endogenous variable is included. The relationship is robust to 
the inclusion of time and country dummies, and remains when we account for outliers. The 
basic results also hold for a cross section of 36 countries of origin and 9 host countries. Our 
results have important policy implications which we discuss in the last section. 
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I. Introduction 
 
The determinants of migration have received a lot of attention in the economics literature, as 

evidenced in the review by Borjas (1994), among others. A consensus view is that both 

economic and cultural forces play an important role. Increased standard of living and the 

employment rate in the destination country tend to stimulate migration, while a higher 

standard of living and growth in the source country reduce push factors for emigration. 

Migration is easier between more similar countries, and especially a shared language plays an 

important role. There is also extensive evidence on the importance of existing networks of 

previous migrants (see Hatton 2003, Mitchell and Pain 2003, Clark et al. 2004 and Pedersen 

et al. 2004). On the positive side, the presence of compatriots eases the arrival of newcomers: 

the expatriate community helps finding jobs and apartments, and provides an existing social 

network. Here, there are decreasing returns to scale: once a critical mass of expatriate 

community is reached, further increases in its size no longer similarly ease further migration. 

On the negative side, large-scale immigration may generate a backlash, thus making 

integration of new migrants more difficult. Due to these counteracting effects, it is usually 

posited that the effects of existing immigrants stocks on the flow of new immigrants are 

initially positive, but that the effects tend to reduce in the size of the immigrant community, 

and may finally turn negative. 

Migration studies have tended to focus on permanent migration, but a lot of migration 

flows are temporary – for example, a large number of students do part of their studies abroad. 

According to Tremblay (2002), the world’s increasing integration leads to rising 

internationalization of educational courses. As a consequence, countries encourage their 

students to study abroad – benefiting from their cost-free education on their return. On the 

other hand, host countries are interested in educating foreign students, partly to attract human 

capital, benefiting the domestic economy. 

In 2002, the number of foreign students in the OECD countries was 1.9 million, being 

on average 5.3 percent of all students in the OECD countries (OECD 2003).1 These migration 

flows are highly concentrated: 71 percent of foreign students go to the United States, The 

United Kingdom, Germany, France or Australia (Tremblay 2002). The share of foreign 

students in total student population is highest in Switzerland (17 percent), Australia (14 

percent), Austria (12 percent) and the United Kingdom (11 percent). In the United States, the 

                                                 
1 Different countries use different definitions as to who are foreign students. Most European countries use as 
criterion foreign nationality or citizenship, thus including permanent residents and their children. The United 
Kingdom excludes permanent residents. The United States excludes permanent residents and refugees (Tremblay 
2002). For the purpose of our study, the U.S. definition is most relevant. 
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share of foreign students is 3.5 percent. However, 16.6 percent of foreign students in the 

United States are at the advanced research level, making an important contribution to 

American Ph.D. programs (Tremblay 2002). In the OECD countries, the proportion of foreign 

students rose by 30.4 percent between 1995 and 2001. 

An important question is who – in addition, of course, to the student – gains from 

students being educated abroad. Do foreign students significantly increase the amount of 

permanent human capital in the host countries, resulting in brain drain from the countries of 

origin or does the majority of those students return home? The question has important policy 

implications both for the host country and the country of origin. That some of the foreign 

students stay in their country of study is, in fact, well known (Tremblay 2002). According to 

the U.S. Immigration and Naturalization Service (2000), out of a sample of 4200 migrants 

holding temporary permission to work in the United States (H1B visa) 23 percent previously 

held a student visa. Clearly, there are good reasons to expect that the experience of having 

studied in a country considerably eases subsequent migration. In 2000, several OECD 

countries changed their legislation allowing a larger number of foreign students to stay, in 

order to alleviate shortages of skilled labor. In addition to their direct economic contributions, 

the presence of foreign students may also significantly invigorate the academic life of the 

destination country. The destination country might even benefit from economies of scale in 

the education system (Tremblay 2002). 

Although there are some attempts to evaluate how many foreign students stay in the 

country they study in, we are not aware of any empirical research incorporating student flows 

into a more general model explaining permanent migration. As Tremblay (2002: 5) puts it, 

“the scale of this phenomenon is extremely difficult to ascertain” – but this is what our paper 

aims to do. Specifically, we try to fill the gap in the empirical literature on the effects of 

foreign student flows on subsequent migration flows. We take as our starting point previous 

studies estimating migration, most notably, Hatton (2003), Mitchell and Pain (2003), Clark et 

al. (2004) and Pedersen et al. (2004). These studies do not take into account the role of 

student flows. As in these studies, we account for push and pull factors of migration, adding 

the effects of studying in the destination country into the list of pull factors. Our hypothesis is 

that having studied previously in the prospective destination country significantly eases 

migration.  

Due to restrictions concerning data availability, we can only estimate cross-section 

regressions when analyzing worldwide migration. However, there are time series data on 

migration to the United States. Thus, our main focus is on understanding the role of student 
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flows when explaining migration to the United States. In addition to being of great interest in 

its own right, the United States is the largest recipient of international students. This also 

renders the results with the U.S. data more interesting to a wider audience. Understanding the 

reasons behind the success of the United States in attracting skilled migrants is valuable for 

European countries aiming to do the same. To enable comparison, we also present a cross-

section of migration to OECD countries in addition to our panel data analysis on migration to 

the United States. 

Our paper is organized as follows. The next section presents our model. We then 

introduce the data and estimate the relationship between migration and student flows 

empirically. The final section concludes and draws policy implications. 

 

II. The Model 

When choosing where to live and work potential migrants compare both material 

consumption and other aspects of well-being, like social networks. Following Zavodny (1997) 

and Pedersen et al. (2004), we write individual k’s expected utility in country j in year t as 

),,,( jktiktijkijktijkt XXDSUU =  (1) 

where Sijkt is a vector of characteristics that affect individual k’s utility of living in country j in 

year t, given that the individual lived in country i in year t-1. This vector includes information 

on individual k’s home country: it is reasonable to assume that most people have a home 

country preference, for example due to the existence of social networks. This vector also 

includes the effects of previous migrants from k’s home country in other countries. In addition 

to the stock of previous migrants, taken into account in the bulk of previous literature, we also 

include in this vector previous student flows from k’s home country to country j.  

Vector D captures migration costs. For example, migration costs tend to be higher if 

the source country is land-locked, as such countries are often less well connected, and do not 

allow sea route connections elsewhere. In our analysis of migration to the United States, we 

also include in D the distance from the source country to the United States, and the percentage 

of source country population that speak English. Note that the stock of previous migrants 

could enter also into migration cost, especially considering psychological costs. We have 

chosen to include it into S as Pedersen et al. (2004), but the results would be the same if it 

were included, instead, in D as we later adopt a linear specification of individual utility. 

 The economic push and pull factors, most notably the GDP per capita ratio between 

the source and the destination country and the ratio of the average schooling between the two, 

are included in the X vectors. In some specifications, we also include here a variable 
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measuring democracy in the source country, as well as GDP growth and unemployment in the 

destination country. 

 We assume individual utility to be linear in the relevant characteristics. Including an 

idiosyncratic error ε, the utility function reads as: 

,4321 ijktjktiktijkijktijkt XXDSU εαααα ++++=   (2) 

where α1, α2, α3, and α4 are vectors of the parameters of interest that we estimate. When 

choosing where to migrate, an individual picks country j which results in the highest expected 

utility. 

 We estimate below migration in two different frameworks. We first study migration 

flows to nine OECD countries, and then migration flows to the United States. In the first 

specification, the probability of choosing country j among the OECD countries is 

[ ]),...,,max(Pr)/Pr( 211 ktnttkttkiijktktkt UUUUij ==− ,  (3) 

where n is the total number of countries. Due to data constraints, we do not have observations 

for all countries, limiting us to a subset of the nine OECD destination countries below. 

 When studying migration flows to the United States, we only compare utility available 

in the United States to that available in the home country. An interpretation here, as well as in 

the analysis of migration to the nine OECD countries, would be that we exclude from the 

analysis those who have decided to migrate elsewhere, and focus only on those choosing 

whether to stay in the home country or migrate to the destination country. For them, migration 

to the United States takes place if 

kiitkiUSAt UU > . 

 In the empirical specification, we normalize migration flows by dividing gross flows 

by the population of the source country. This gives us a model to evaluate migration to the 

nine OECD countries, parallel to Pedersen et al. (2004), 

,4321 ijktjktiktijkijktijkt XXDSm µββββ ++++=   (4) 

where m is the log of immigrants admitted, relative to source country population, and 

coefficients β are related to but not identical with coefficients α, the same holding for the error 

termµ . The empirical specification for migration to the United States is  

,4321 iUSAktUSAktiktiUSAkiUSAktiUSAkt XXDSm υγγγγ ++++=  

with corresponding relationship between the parameters of interest γ and underlying 

parameters in the utility function α. We also estimate the equation 

,14321 iUSAktiUSAktUSAktiktiUSAkiUSAktiUSAkt mXXDSm µγγγγ +++++= −  (5) 
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with the lagged endogenous variable included – thus taking into account that migration 

follows a rather stable pattern over time. 

 

III. Data 

The migration data for our cross-section analysis is taken from the OECD’s (2001) 

International Migration Statistics. Data are provided for 94 origin countries. The destination 

countries covered are Australia, Belgium, Canada, Denmark, France, Germany, Japan, 

Luxembourg, the Netherlands, Norway, Sweden, Switzerland, the United Kingdom and the 

United States. The number of foreign students enrolled by country of citizenship is from the 

OECD’s (2003) Education Database. In most cases foreign students are identified on the basis 

of citizenship, in some, however, other criteria – like place of birth or former domicile – 

apply.2 

The data for the number of foreign students in the United States is taken from the 

Institute of International Education Network. As a nonimmigrant class of admission, the data 

refer to foreigners coming temporarily to the United States to pursue studies in an institution 

of higher education. Graph 1 shows the regional distribution of where the foreign students in 

the United States came from over the period 1970-2001. As can be seen, there is some 

variation in the composition of source countries over time. Overall, the share of students 

coming from the Middle East decreased from 12 to 7 percent over the last 30 years, with the 

hike during the seventies mainly being due to a surge in the number of Iranian and Saudi 

Arabian students. The share of students coming from Central America and the Caribbean fell 

by almost half from its 13 percent at the beginning of the seventies. The same is true for the 

share of Canadian students, falling from 9 to 5 percent. 

                                                 
2 See Tremblay (2002) for an in-depth discussion and the potential bias arising from this. 
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The data for the number of immigrants admitted to the United States is provided by 

the U.S. Immigration and Naturalization Service (INS) Statistical Yearbooks.3 The data refers 

to all legal immigration, including refugees but does not include foreign students. The data 

employed here classify immigrants according to their birth country and not the country of last 

residence. They refer to both those who applied from abroad and those who changed to 

permanent status while already being in the United States.4  

Graph 2 shows the regional composition of immigrants to the United States over the 

period 2000-03. As can be seen, the United States has experienced rising immigration since 

the 1970s. The graph shows that the composition of immigrants changed to some extent over 

the last 30 years. Whereas the proportion of immigrants from Europe fell from almost 30 

                                                 
3 We thank Timothy J. Hatton for providing these data. 
4 For a more detailed description of the immigration data see Clark, Hatton and Williamson (2002). 

Graph 1: Foreign Students in the U.S. (1970-2001), 
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percent to well below 15 percent in 2003, the share of those from Asia rose from 20 percent to 

over 30 percent. The share of those from Africa rose from 1 to 7 percent; while the share of 

those from the Middle East, South America, Central America and the Caribbean and Canada 

remained more or less the same. The large increase in the share of immigrants from Central 

America and the Caribbean at the beginning of the nineties is mainly due to a surge in 

Mexican immigration. 

 
Most important for our study, of course, is the relationship between the number of 

foreign students and immigration. In fact, correlation between those two flows is quite high, 

with 0.36 for the OECD sample and 0.67 for the United States (with both variables expressed 

as a share of source country population and in logarithms). We elaborate on this relationship 

in the next sections.  

 

Graph 2: Migration to the U.S. (1970-2003),
percent 

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

1970 2003

Central America 
and Caribbean

Asia

Europe

Africa

Middle East
Canada

South America



 9

IV. Empirical Specification and Results for a cross section of OECD countries 

Our selection of variables follows the analyses of Fertig (2001), Clark, Hatton and 

Williamson (2002) and Hatton (2003). The dependent variable is the log (immigrants 

admitted/source country population) ratio.5 The source country’s GDP per capita relative to 

per capita GDP in the country of destination is included to capture expected relative 

improvements in the income of immigrants. The lower is per capita GDP in the country of 

origin relative to the destination country, the more attractive is immigration. We also include 

the ratio of average years of schooling in the source country relative to the destination country 

as a proxy for relative human capital stocks. By controlling for the stock of human capital, the 

income variable reflects the relative return on human capital instead of amount and average 

return (Clark, Hatton and Williamson 2002). We expect relative schooling years to have a 

positive impact on migration. The costs of migration depend on whether the source country is 

landlocked. The costs of migration are also assumed to depend on the stock of migrants 

already living in the destination country. The variables ‘stock of migrants’ and ‘stock of 

migrants squared’ capture the combined impact of friends and relatives already living in the 

country, and possible negative responses by the native population.6 On the positive side, for 

example, a partner having studied abroad might facilitate the other one’s immigration also. 

The host country might give them preference for their linguistic mastery, their familiarity with 

the host country’s social context and the lifting of entry barriers by possessing a degree 

“known” to employers (Tremblay 2002). The negative reactions might include increased 

competition in the labor market, more restrictive immigration policies, and negative sentiment 

towards immigrants and foreigners in general. All variables, their precise definitions and data 

sources are listed in the appendix. 

Table 1 reports the results for a cross section of 36 source countries and 9 host 

countries.7 Due to missing data, our analysis, however, has only 93 observations. 

Unfortunately, the number of students studying in the OECD countries is only available for 

the period 1998-2000;8 migration flows, however, are not available after 1995. With this in 

mind, and the number of observations being only 93, the results of the analysis can merely be 

suggestive. 

                                                 
5 Note that population is measured in thousands to obtain smaller coefficients. 
6 Ideally, one would like to control for the stock of previous migrants in specific cities rather than countries and 
relate them to migrant flows to those cities. We do not have the data for this exercise. 
7 Our selection of countries is driven by data availability. The countries included in our sample are listed in 
Appendix C. As we focus on the United States in the next section, we do omit the United States as destination 
country here. 
8 For a detailed description of these data see Tremblay (2002). 
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Table 1: Migration to OECD, (cross section, OLS) 

Explanatory Variables (1) (2) 

log (foreign students/ 0.44 0.45 
    origin population) (4.90***) (5.05***) 

GDP per capita ratio -0.85 -0.80 
    (origin/destination) (2.14**) (1.70*) 

Schooling years ratio 1.11 1.02 
    (origin/destination) (1.82*) (1.70*) 

Landlocked, 0.18  
    dummy (0.24)  

Immigrant stock/ 103.11 30.54 
    origin population (1.82*) (1.55) 

Immigrants/ population 2800.37  
   squared (1.38)  

Number of host countries 9 9 
Number of source countries 36 36 
Number of observations 93 93 
R² 0.29 0.28 
Notes: 
dependent variable: log (immigrants admitted/source country population) 
‘t’-statistics in parentheses: 
***, **, * significant at the 1, 5 and 10 percent levels respectively 

 

As can be seen in column 1, with a coefficient significant at the five percent level, 

migration flows are lower with a higher per capita GDP in the source country relative to the 

country of immigration. At the ten percent level of significance, migration flows are higher 

with a higher ratio of years in school and a higher stock of immigrants already living in the 

destination country. The results also show that student flows and migration are significantly 

related, with a highly significant coefficient. Squared immigration and the dummy for 

landlocked countries do not significantly influence migration. Column 2 thus omits those 

insignificant variables. The result for student flows remains. As the corresponding coefficient 

shows, a one percent increase in student flows is associated with about half a percent increase 

in immigration. 

In the next section we further investigate the issue using data for one country of 

destination only – the United States – for which more extensive data is available. 
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V. Empirical Specification and Results for the United States 

This section analyzes migration with the United States as the destination country. As 

data availability is much better for the United States, we can test our hypotheses more 

rigorously using cross-section time-series (panel) data of immigrants from a maximum of 78 

source countries.9 The annual data cover the years 1971-2001. Since some of the data are not 

available for all countries or years, the panel data are unbalanced and our number of 

observations depends on the choice of explanatory variables. Since there was significant first-

order autocorrelation in all models, the disturbance term is modeled as an AR(1) process.  

Again, the dependent variable is the log (immigrants admitted/source country 

population) ratio. In addition to the variables of Table 1, we include the distance from the 

source country to the United States and the percentage of source country population that 

speak English. The costs of migration rise with distance from the United States. They are 

lower for English speaking people.10 

Column 1 of Table 2 shows the results (of our random effects estimator). As can be 

seen, all coefficients are significant at the five percent level at least. In line with our 

hypotheses, the number of migrants to the United States rises with lower relative GDP and 

relatively longer education. More immigrants come from countries that are geographically 

closer to the United States, have a higher share of native English speakers, and have access to 

the sea.11 The stock of immigrants already living in the United States initially attracts more 

people from the same country. However, as indicated by the negative coefficient of the 

squared stock variable, this impact reverses eventually. The results also show that 

immigration from a specific country is more likely, the more students from that country 

studied in the United States in the previous year. The coefficient of this variable is significant 

at the one percent level and is quantitatively important. According to the estimate of column 

1, a ten percent increase in student flows leads to approximately one percent more 

immigration. For comparison, an increase in relative income by 10 percent reduces 

immigration by slightly more than 5 percent, and an increase in relative years of schooling by 

the same percentage increases immigration on average by almost 10 percent. A hundred mile 

                                                 
9 Our selection of countries is again driven by data availability. The countries included in our sample are listed in 
Appendix C. 
10 We did not include these variables in the cross country regressions of the previous section as we do not have 
the data for all countries in the sample. 
11 As distance from the United States and the dummy for landlocked countries both measure travel costs, we also 
included them in the regression one at a time. The results are unchanged. 
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increase in the distance between the origin country and the United States reduces immigration 

by 4 percent.12 

Table 2: Migration to the United States, (1971-2001, OLS AR1) 

Explanatory Variables (1) (2) (3) (4) 

log (foreign students/ 0.09 0.04 0.03 0.04 
    origin population), t-1 (4.79***) (6.47***) (1.87*) (3.46***) 

GDP per capita ratio -0.53 -0.07 -0.17 -0.21 
    (origin/U.S.) (3.23***) (3.18***) (0.64) (2.07**) 

Schooling years ratio 0.92 0.002 -0.67 -0.02 
    (origin/U.S.) (2.88***) (0.04) (1.09) (0.12) 

Distance from U.S. -0.0004 -9.25e-06   
 (8.18***) (2.64***)   

Landlocked, -1.05 -0.004   
    Dummy (3.52***) (0.17)   

English speaking 0.01 0.0004   
    (percent of population) (2.61***) (1.29)   

Immigrant stock (t-1)/ 12.12 1.51 0.30 1.30 
    origin population (t-1) (4.82***) (2.67***) (0.09) (1.65*) 

Immigrants/ population (t-1) -29.25 -5.20 -3.36 -4.46 
   Squared (3.92***) (2.17**) (0.41) (1.79*) 

Lagged Endogenous   0.94  0.83 
    Variable  (140.99***)  (64.30***) 

Number of countries 78 78 78 78 
Number of observations 1903 1881 1825 1803 
Country/ Year dummies No No Yes Yes 
R² (overall) 0.57 0.98 0.04 0.98 
Notes: 
dependent variable: log (immigrants admitted/source country population)  
‘t’-statistics in parentheses: 
***, **, * significant at the 1, 5 and 10 percent levels respectively 
 

 

In column 2, we add the lagged endogenous variable. As a consequence, the estimated 

impact of students on migration becomes quantitatively smaller, with a ten percent increase in 

student flows leading to about half a percent more immigration. The coefficient stays, 

                                                 
12 If we drop the share of English speaking population and distance from the U.S. (and so exactly replicate the 
specification of Table 1), the results are unchanged. We also included the squared distance to test for non-
linearities. Indeed, the squared term is significant at the one percent level, with a positive coefficient. The 
coefficient of the share of English speaking population is no longer significant, while all other results remain. 
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however, significant at the one percent level. The lagged dependent variable is highly 

significant and the share of the dependent variables’ variation explained by the regression 

rises substantially. With the inclusion of the lagged endogenous variable, relative schooling 

years no longer significantly affect immigration. The dummy for landlocked countries also 

loses its significance as does the percent of the population speaking English. 

As a hausman test rejects the random effects model in favor of fixed effects and we 

found significant period effects in all specifications, columns 3 and 4 replicate the analysis 

including those dummies.13 As a consequence, we cannot employ variables that do not vary 

over time or across countries. Language, distance, and the share of population speaking 

English have to be omitted. The results show that most coefficients are insignificant when 

time and country dummies are included. Most important for our analysis, however, the 

coefficient of student flows stays significant at least at the ten percent level when the lagged 

endogenous variable is excluded and at the one percent level otherwise. 

In order to further investigate the relationship between immigration and foreign 

students, Table 3 includes up to three lags of the foreign students variable in the regressions. 

Arguably, students are more likely to immigrate permanently to the United States at the end 

of their studies. Unfortunately, we do not have the data to test this hypothesis. The results 

show that the number of students studying in the United States in the previous year always 

increases immigration, while the coefficient of the second lag is only significant with the 

lagged dependent variable included. The third lag is insignificant regardless of the inclusion 

of the lagged endogenous variable. We also included the lags one at a time instead of in 

addition (not reported in the table). When only the third lag is included, its coefficient is 

insignificant when the lagged endogenous variable is excluded, and significant at the five 

percent level otherwise. The same is true for the second lag. Clearly, we have problems with 

collinearity here, so the results have to be interpreted with caution. 

In the next section, we further test the robustness of our results. 

 

                                                 
13 The coefficients of the country and time dummies are not reported in the tables. 
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Table 3: Migration to the United States (1971-2001, OLS AR1) 

Explanatory Variables (1) (2) (3) (4) 

log (foreign students/ 0.04 0.06 0.04 0.06 
    origin population), t-1 (2.37**) (3.23***) (2.30**) (3.32***) 

log (foreign students/ -0.001 0.05 0.01 0.06 
    origin population), t-2 (0.07) (2.55**) (0.31) (3.22***) 

log (foreign students/   -0.01 0.02 
    origin population), t-3   (0.55) (0.85) 

GDP per capita ratio -0.19 -0.14 -0.18 -0.17 
    (origin/ U.S.) (1.82*) (0.51) (1.56) (0.59) 

Schooling years ratio -0.04 0.75 -0.02 -0.76 
    (origin/ U.S.) (0.28) (1.13) (0.09) (1.12) 

Immigrant stock (t-1)/ 1.18 -0.07 1.32 0.07 
    origin population (t-1) (1.55) (0.02) (1.53) (0.32) 

Immigrants/ population (t-1) -4.34 -2.14 -4.67 -2.60 
   Squared (1.69*) (0.90) (1.76*) (0.32) 

Lagged Endogenous  0.82  0.81  
    Variable (60.95***)  (56.96***)  

Number of countries 78 78 78 78 
Number of observations 1753 1754 1682 1683 
Country/ Year dummies Yes Yes Yes Yes 
R² (overall) 0.98 0.13 0.98 0.18 
Notes: 
dependent variable: log (immigrants admitted/source country population) 
‘t’-statistics in parentheses: 
***, **, * significant at the 1, 5 and 10 percent levels respectively 

 

VI. Further Discussion 

This section tests the robustness of our results with respect to inclusion of additional 

explanatory variables and in terms of the observations included in the regressions. First, 

regarding additional variables, we follow the previous literature to identify candidate 

variables. Mitchell and Pain (2003) suggest including the unemployment rate and economic 

growth in the United States. Arguably, people are more likely trying to escape countries 

where political participation is weak. We therefore also include a variable measuring whether 

or not the source country is a democracy. 

When it comes to how helpful previous immigrants are in finding a job or apartment, it 

might be the absolute number of immigrants that matters or migrants relative to the 
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population in the destination rather than the origin country. The same is true for backlash 

against immigrants. We therefore replace the number of immigrants relative to source country 

population by their number relative to U.S. population. 

Second, and equally important, we focus on the role of outliers. Some authors suggest 

using so-called robust estimation techniques to deal with them. Robust estimators can be 

thought of as trying to identify that part of the data best approximated by the model being 

estimated (see de Haan and Sturm 2003 for an illustrative discussion). We therefore employ 

the Least Median of Squares (LMS) estimator introduced by Rousseeuw (1984) to test the 

robustness of our results, minimizing the median of the squared residuals. This estimator will 

not be influenced by observations lying outside the typical relationship between the dependent 

and explanatory variables revealed by the remaining data. 

Table 4 contains the results. In column 1, we include the POLITY IV measure of 

democracy. Column 2 includes the rate of unemployment in the United States, column 3 GDP 

growth. In column 4, the stock of migrants in the United States is divided by U.S. population 

instead of origin country population. The same is true for the stock of migrants squared. As 

the table shows, only the unemployment rate is significantly associated with immigration to 

the United States. As expected, immigration is lower with higher unemployment. Dividing the 

stock of migrants by U.S. population rather than origin country population does not change 

the results. The inclusion of the additional variables has no impact on the relationship between 

foreign student enrollment and immigration. In all four regressions immigration is increasing 

in the number of foreign students in the previous year, with a coefficient significant at the one 

percent level. 

In column 5 we report the results of the Least Median of Squares regression. As can be 

seen, the previous results have not been driven by outliers. All coefficients are significant at 

the one percent level and have the expected sign. In the robust regression, the magnitude of 

foreign student enrollment corresponds closely to the results of the cross section for the 

OECD, indicating that a one percent increase in student flows is associated with about half a 

percent increase in immigration. As we cannot control for fixed country effects in both the 

cross section and the LMS regressions, these larger effect most likely represents the pure 

between-country variation. 
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Table 4: Migration to the United States (1971-2001) 

Explanatory Variables (1) (2) (3) (4) (5) 

log (foreign students/ 0.08 0.09 0.09 0.09 0.49 
    origin population), t-1 (3.94***) (4.86***) (4.81***) (4.47***) (23.74***) 

GDP per capita ratio -0.52 -0.54 -0.53 -0.55 -1.35 
    (origin/ U.S.) (3.07***) (3.28***) (3.22***) (3.15***) (18.26***) 

Schooling years ratio 0.62 0.89 0.93 0.94 1.54 
    (origin/ U.S.) (1.84*) (2.76***) (2.89***) (2.77***) (10.70***) 

Distance from U.S. -0.0004 -0.0004 -0.0004 -0.0004 -0.0002 
 (8.29***) (8.17***) (8.18***) (7.98***) (15.88***) 

Landlocked, -0.98 -1.05 -1.05 -1.07 -0.27 
    Dummy (3.24***) (3.52***) (3.52***) (3.06***) (3.45***) 

English speaking 0.01 0.01 0.01 0.01 0.004 
    (percent of population) (2.87***) (2.64***) (2.61***) (2.74***) (3.82***) 

Immigrant stock (t-1)/ 11.59 12.09 12.03  41.42 
    origin population (t-1) (4.05***) (4.80***) (4.77***)  (22.15***) 

Immigrants/ population (t-1) -24.71 -29.36 -28.99  -175.96 
   Squared (2.95***) (3.93***) (3.88***)  (20.77***) 

Democracy -0.004     
 (0.59)     

U.S. unemployment rate (t-1)  -0.02    
  (2.91***)    

U.S. GDP growth (t-1)   0.002   
   (0.86)   

Immigrant stock (t-1)/    104.04  
    U.S. population (t-1)    (2.07**)  

Immigrants/ U.S. population     -2936.71  
   (t-1), squared    (1.83*)  

Number of countries 75 78 78 78 78 
Number of observations 1723 1903 1903 1903 1903 
Country/ Year dummies No No No No No 
Method of Estimation OLS 

AR(1) 
OLS 
AR(1) 

OLS 
AR(1) 

OLS 
AR(1) 

LMS 

R² (overall) 0.57 0.57 0.57 0.49 0.53 
Notes: 
dependent variable: log (immigrants admitted/source country population)  
‘t’-statistics in parentheses: 
***, **, * significant at the 1, 5 and 10 percent levels respectively 
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VII. Conclusion 

In this paper, we discover a close link between student flows and migration flows. In 

our cross-section analysis of migration to nine OECD countries, we found that the share of 

foreign students was highly significant. In our panel (OLS) regressions for the United States, 

a ten percent increase in student flows leads to an increase in immigration of between 0.3-0.9 

percent. Clearly, we cannot be sure whether it is the students actually staying in their host 

country or the impact of other student-related factors driving those results. As one example, 

students may tell others about their experiences and have networks that other migrants may 

use.  

Student flows explain migration more consistently in different specifications than 

traditionally highlighted economic variables - like the GDP per capita ratio between the 

country of origin and the United States and the schooling years ratio between the two. When 

country and time dummies are included, the stock of students also generally retains its 

significance, and seems to be a more robust predictor than the stock of previous immigrants or 

its square. When measures of the percentage of English-speaking population, democracy in 

the source country, the unemployment rate, or GDP growth in the United States are included, 

both the stock of foreign students and that of previous immigrants and its square are 

significant at the one percent level. 

One potential problem in explaining migration arises from the omitted variable bias. It 

is conceivable that both student flows and migration flows would reflect an underlying 

cultural and economic proximity, not captured by distance or sharing the English language 

when explaining migration to the United States. To reduce the impact of this possibility, we 

also include the lagged endogenous variable - migration in the previous year - to our panel 

analysis. Indeed, the lagged endogenous variable turns out to be the most powerful 

explanatory variable of current migration. Importantly, the past stock of foreign students still 

retains its significance in all cases. Repeating the analysis using the Least Median of Squares 

estimator suggests that the results are not driven by outliers. 

Our findings have several policy implications for both origin and host countries of 

foreign students. In our OLS regressions for the United States, a ten percent increase in 

student flows leads to an increase in immigration of between 0.3-0.9 percent. This suggests 

that hosting foreign students is an efficient way of attracting future migration, independent of 

the previous immigrant stock. Therefore, European countries aiming to attract immigrants 

from developing countries might benefit from educating students from these countries. 

Governments would then be well advised to take this into account when considering tuition 
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fees for foreign students. The trade-off arising from the fees is the following. On the benefit 

side, charging tuition fees gives additional resources to the host country, and such resources 

could be used to improve the financing of universities. On the cost side, tuition may 

discourage students from entering, either due to liquidity constraints or risk aversion. This 

would then also pre-empt potential gains from future immigration.  

From the perspective of origin countries, sending students abroad involves both brain 

exchange and brain drain. That part of the students remaining abroad, or later emigrating, is a 

cost these countries encounter in order to upgrade the human capital of their youth. However, 

emigrants may also serve as a source of remittances and investments to their home country, 

thanks to significantly higher productivity of labor in destination countries, as well as 

establishing academic and business networks. Given this and population aging in destination 

countries with labor often being abundant in source countries, international student flows may 

well generate mutual gains.  
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Appendix A: Variable Definitions and Sources 
Cross Section (OECD countries) 

Variable Source Definition 

Migration to the OECD OECD (2001) All legal immigrants admitted, 
including refugees. Data is by 
country of origin. Data are for 1995. 

Foreign students OECD (2003) All foreign students enrolled in 
tertiary education. Data are for the 
year 2000. 

GDP per capita ratio  World Bank 
(2003) 

Gross domestic product divided by 
midyear population. Data are in 
constant U.S. dollars. The value for 
the origin country is divided by 
those for the U.S. 

Schooling years ratio  Barro and Lee 
(2000) 

Average schooling years in the total 
population aged 25+. The value for 
the origin country is divided by 
those for the U.S. Linearly 
interpolated when missing. 

Landlocked, dummy Easterly and 
Sewadeh (2002) 

Dummy equals one if country has no 
direct access to the sea, zero 
otherwise. 

Immigrant stock OECD (2001) Number of foreign born immigrants. 
Data are for 1995. 
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Appendix A (continued) 
Panel (United States) 

Variable Source Definition 

Migration to the U.S. Clark et al. (2002) All legal immigrants admitted, 
including refugees. Includes 
immigrants who applied from abroad 
and those who are already in the 
United States but change to 
permanent status. Data is by country 
of origin. 

Foreign students Institute of International 
Education, various years. 

A non-immigrant class of admission. 
Someone coming temporarily to the 
United States to pursue a full course 
of study in an approved program in 
either an academic (college, 
university, seminary, conservatory, 
academic high school, elementary 
school, other institution, or language 
training program) or a vocational or 
other recognized non-academic 
institution. 

GDP per capita ratio  World Bank (2003) Gross domestic product divided by 
midyear population. Data are in 
constant U.S. dollars. The value for 
the origin country is divided by 
those for the United States. 

Schooling years ratio  Barro and Lee (2000) Average schooling years in the total 
population aged 25+. The value for 
the origin country is divided by 
those for the United States. Linearly 
interpolated when missing. 

Distance from the U.S. Hufbauer et al. (2003) Distance between capitals in miles. 
Updated with data received from 
Howard J. Wall. 

Landlocked, dummy Easterly and Sewadeh 
(2002) 

Dummy equals one if country has no 
direct access to the sea, zero 
otherwise. 

English speaking (percent of 
population) 

Alesina et al. (2003) Percent of population that is English 
speaking. Data refers to 2001. 

Immigrant stock U.S. Census Bureau, 
various years, and Gibson 
and Lennon (1999) 

Number of foreign born immigrants. 
Linearly interpolated when missing. 
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Appendix A (continued) 

Variable Source Definition 

Population World Bank 
(2003) 

Total number of residents in thousands 
regardless of legal status or citizenship 
– except for refugees not permanently 
settled in the country of asylum. 

Democracy Marshal and 
Jaggers (2000) 

0-10 (0 = low; 10 = high) democracy 
score. Measures the general openness 
of political institutions. 

U.S. unemployment rate World Bank 
(2003) 

The share of the labor force that is 
without work but available for and 
seeking employment. 

U.S. GDP growth World Bank 
(2003) 

Annual percentage growth rate of GDP 
at market prices based on constant local 
currency. 

 

 



 23

Appendix B: 

Descriptive Statistics (Cross Section, Estimation Sample) 

Variable Min Max Mean Std. Dev. 
(overall) 

log (immigrants admitted to 
U.S./ origin population) 

-20.70 -13.63 -15.99 1.21 

log (foreign students/ origin 
population) 

-18.66 -6.95 -10.84 1.96 

GDP per capita ratio 
(origin/destination) 

0.01 2.01 0.56 0.43 

Schooling years ratio 
(origin/destination) 

0.21 1.40 0.83 0.27 

Landlocked, dummy 0 1 0.02 0.16 
Immigrant stock/ origin 
population 

2.61e-06 0.03 0.003 0.01 

Descriptive Statistics (Panel, Estimation Sample) 

Variable Min Max Mean Std. Dev. 
(overall) 

log (immigrants admitted to 
U.S./ origin population) 

-14.34 -4.14 -8.59 1.76 

log (foreign students/ origin 
population) 

-17.48 -5.66 -9.01 1.31 

GDP per capita ratio (origin/ 
U.S.) 

0.007 2.27 0.39 0.45 

Schooling years ratio (origin/ 
U.S.) 

0.006 1.10 0.49 0.24 

Distance from U.S. 988.32 9683.95 4859.76 2245.17 
Landlocked, dummy 0 1 0.09 0.29 
English speaking (percent of 
population) 

0 97.29 8.67 25.27 

Immigrant stock/ origin 
population 

0.00008 0.34 0.019 0.03 

Immigrant stock/ U.S. 
population 

1.36e-06 0.028 0.0009 0.002 

Democracy 0 10 5.91 4.27 
U.S. unemployment rate 4.2 9.7 6.50 1.32 
U.S. GDP growth -2.07 7.28 3.20 2.20 
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Appendix C: Country List 

Cross Section (Immigration to OECD) 

Countries of Origin Destination Countries 

Algeria Greece Peru  Belgium                           
Australia Hungary Philippines  Denmark                         
Austria Iceland Poland  Germany                          
Bangladesh India Portugal  Japan 
Belgium Iraq Romania  Netherlands 
Brazil Italy Somalia  Norway  
Bulgaria Jamaica Spain  Sweden 
Canada Japan Sri Lanka  Switzerland 
Chile Lebanon Sweden  United Kingdom 
China Malaysia Thailand   
Croatia Morocco Tunisia   
Denmark Netherlands Turkey   

Ethiopia 
New 
Zealand 

United 
Kingdom 

  

Finland Norway United States   
France Pakistan Vietnam   
Germany     

 

Panel (Immigration to the United States) 

Algeria El Salvador Japan Sierra Leone 
Argentina Fiji Jordan Singapore 
Australia Finland Kenya South Africa 
Austria France Kuwait Spain 
Bangladesh Germany Liberia Sri Lanka 
Barbados Ghana Malaysia Sudan 
Belgium Greece Malta Sweden 
Bolivia Guatemala Mexico Switzerland 
Brazil Guyana Nepal Syria 
Cameroon Haiti Netherlands Trinidad and Tobago 
Canada Honduras New Zealand Tunisia 
Chile Hong Kong Nicaragua Turkey 
China, People's Rep. Hungary Norway United Arab Emirates
Colombia Iceland Pakistan United Kingdom 
Congo, Dem. Rep. India Panama Zambia 
Costa Rica Indonesia Paraguay Zimbabwe 
Cyprus Iran Peru  
Denmark Ireland Philippines  
Dominican Republic Israel Poland  
Ecuador Italy Portugal  
Egypt Jamaica Senegal  
 



CESifo Working Paper Series 
(for full list see www.cesifo-group.de)
 

___________________________________________________________________________ 
 
1425 Stephane Dees, Filippo di Mauro, M. Hashem Pesaran and L. Vanessa Smith, Exploring 

the International Linkages of the Euro Area: a Global VAR Analysis, March 2005 
 
1426 Hans Pitlik, Friedrich Schneider and Harald Strotmann, Legislative Malapportionment 

and the Politicization of Germany’s Intergovernmental Transfer System, March 2005 
 
1427 Konstantinos Angelopoulos and Apostolis Philippopoulos, The Role of Government in 

Anti-Social Redistributive Activities, March 2005 
 
1428 Ansgar Belke and Daniel Gros, Asymmetries in the Trans-Atlantic Monetary Policy 

Relationship: Does the ECB follow the Fed?, March 2005 
 
1429 Sören Blomquist and Luca Micheletto, Optimal Redistributive Taxation when 

Government’s and Agents’ Preferences Differ, March 2005 
 
1430 Olof Åslund and Peter Fredriksson, Ethnic Enclaves and Welfare Cultures – Quasi-

Experimental Evidence, March 2005 
 
1431 Paul De Grauwe, Roberto Dieci and Marianna Grimaldi, Fundamental and Non-

Fundamental Equilibria in the Foreign Exchange Market. A Behavioural Finance 
Framework, March 2005 

 
1432 Peter Egger, Stefan Gruber, Mario Larch and Michael Pfaffermayr, Knowledge-Capital 

Meets New Economic Geography, March 2005 
 
1433 George Economides and Apostolis Philippopoulos, Should Green Governments Give 

Priority to Environmental Policies over Growth-Enhancing Policies?, March 2005 
 
1434 George W. Evans and Seppo Honkapohja, An Interview with Thomas J. Sargent, March 

2005 
 
1435 Helge Berger and Volker Nitsch, Zooming Out: The Trade Effect of the Euro in 

Historical Perspective, March 2005 
 
1436 Marc-Andreas Muendler, Rational Information Choice in Financial Market Equilibrium, 

March 2005 
 
1437 Martin Kolmar and Volker Meier, Intra-Generational Externalities and Inter-

Generational Transfers, March 2005 
 
1438 M. Hashem Pesaran and Takashi Yamagata, Testing Slope Homogeneity in Large 

Panels, March 2005 
 
1439 Gjermund Nese and Odd Rune Straume, Industry Concentration and Strategic Trade 

Policy in Successive Oligopoly, April 2005 

http://www.cesifo.de.)/


 
1440 Tomer Blumkin and Efraim Sadka, A Case for Taxing Education, April 2005 
 
1441 John Whalley, Globalization and Values, April 2005 
 
1442 Denise L. Mauzerall, Babar Sultan, Namsoug Kim and David F. Bradford, Charging 

NOx Emitters for Health Damages: An Exploratory Analysis, April 2005 
 
1443 Britta Hamburg, Mathias Hoffmann and Joachim Keller, Consumption, Wealth and 

Business Cycles in Germany, April 2005 
 
1444 Kohei Daido and Hideshi Itoh, The Pygmalion Effect: An Agency Model with 

Reference Dependent Preferences, April 2005 
 
1445 John Whalley, Rationality, Irrationality and Economic Cognition, April 2005 
 
1446 Henning Bohn, The Sustainability of Fiscal Policy in the United States, April 2005 
 
1447 Torben M. Andersen, Is there a Role for an Active Fiscal Stabilization Policy? April 

2005 
 
1448 Hans Gersbach and Hans Haller, Bargaining Power and Equilibrium Consumption, 

April 2005 
 
1449 Jerome L. Stein, The Transition Economies: A NATREX Evaluation of Research, April 

2005 
 
1450 Raymond Riezman, John Whalley and Shunming Zhang, Metrics Capturing the Degree 

to which Individual Economies are Globalized, April 2005 
 
1451 Romain Ranciere, Aaron Tornell and Frank Westermann, Systemic Crises and Growth, 

April 2005 
 
1452 Plutarchos Sakellaris and Focco W. Vijselaar, Capital Quality Improvement and the 

Sources of Growth in the Euro Area, April 2005 
 
1453 Kevin Milligan and Michael Smart, Regional Grants as Pork Barrel Politics, April 2005 
 
1454 Panu Poutvaara and Andreas Wagener, To Draft or not to Draft? Efficiency, 

Generational Incidence, and Political Economy of Military Conscription, April 2005 
 
1455 Maurice Kugler and Hillel Rapoport, Skilled Emigration, Business Networks and 

Foreign Direct Investment, April 2005 
 
1456 Yin-Wong Cheung and Eiji Fujii, Cross-Country Relative Price Volatility: Effects of 

Market Structure, April 2005 
 
1457 Margarita Katsimi and Thomas Moutos, Inequality and Relative Reliance on Tariffs: 

Theory and Evidence, April 2005 
 
 



 
1458 Monika Bütler, Olivia Huguenin and Federica Teppa, Why Forcing People to Save for 

Retirement may Backfire, April 2005 
 
1459 Jos Jansen, The Effects of Disclosure Regulation of an Innovative Firm, April 2005 
 
1460 Helge Bennmarker, Kenneth Carling and Bertil Holmlund, Do Benefit Hikes Damage 

Job Finding? Evidence from Swedish Unemployment Insurance Reforms, May 2005 
 
1461 Steffen Huck, Kai A. Konrad and Wieland Müller, Merger without Cost Advantages, 

May 2005 
 
1462 Louis Eeckhoudt and Harris Schlesinger, Putting Risk in its Proper Place, May 2005 
 
1463 Hui Huang, John Whalley and Shunming Zhang, Trade Liberalization in a Joint Spatial 

Inter-Temporal Trade Model, May 2005 
 
1464 Mikael Priks, Optimal Rent Extraction in Pre-Industrial England and France – Default 

Risk and Monitoring Costs, May 2005 
 
1465 François Ortalo-Magné and Sven Rady, Heterogeneity within Communities: A 

Stochastic Model with Tenure Choice, May 2005 
 
1466 Jukka Pirttilä and Sanna Tenhunen, Pawns and Queens Revisited: Public Provision of 

Private Goods when Individuals make Mistakes, May 2005 
 
1467 Ernst Fehr, Susanne Kremhelmer and Klaus M. Schmidt, Fairness and the Optimal 

Allocation of Ownership Rights, May 2005 
 
1468 Bruno S. Frey, Knight Fever – Towards an Economics of Awards, May 2005 
 
1469 Torberg Falch and Marte Rønning, The Influence of Student Achievement on Teacher 

Turnover, May 2005 
 
1470 John Komlos and Peter Salamon, The Poverty of Growth with Interdependent Utility 

Functions, May 2005 
 
1471 Hui Huang, Yi Wang, Yiming Wang, John Whalley and Shunming Zhang, A Trade 

Model with an Optimal Exchange Rate Motivated by Current Discussion of a Chinese 
Renminbi Float, May 2005 

 
1472 Helge Holden, Lars Holden and Steinar Holden, Contract Adjustment under 

Uncertainty, May 2005 
 
1473 Kai A. Konrad, Silent Interests and All-Pay Auctions, May 2005 
 
1474 Ingo Vogelsang, Electricity Transmission Pricing and Performance-Based Regulation, 

May 2005 
 
1475 Spiros Bougheas and Raymond Riezman, Trade and the Distribution of Human Capital, 

June 2005 



 
1476 Vesa Kanniainen, Seppo Kari and Jouko Ylä-Liedenpohja, The Start-Up and Growth 

Stages in Enterprise Formation: The “New View” of Dividend Taxation Reconsidered, 
June 2005 

 
1477 M. Hashem Pesaran, L. Vanessa Smith and Ron P. Smith, What if the UK had Joined 

the Euro in 1999? An Empirical Evaluation Using a Global VAR, June 2005 
 
1478 Chang Woon Nam and Doina Maria Radulescu, Effects of Corporate Tax Reforms on 

SMEs’ Investment Decisions under the Particular Consideration of Inflation, June 2005 
 
1479 Panos Hatzipanayotou, Sajal Lahiri and Michael S. Michael, Globalization, Cross-

Border Pollution and Welfare, June 2005 
 
1480 John Whalley, Pitfalls in the Use of Ad valorem Equivalent Representations of the 

Trade Impacts of Domestic Policies, June 2005 
 
1481 Edward B. Barbier and Michael Rauscher, Trade and Development in a Labor Surplus 

Economy, June 2005 
 
1482 Harrie A. A. Verbon and Cees A. Withagen, Tradable Emission Permits in a Federal 

System, June 2005 
 
1483 Hendrik Hakenes and Andreas Irmen, On the Long-Run Evolution of Technological 

Knowledge, June 2005 
 
1484 Nicolas Schmitt and Antoine Soubeyran, A Simple Model of Brain Circulation, June 

2005 
 
1485 Carsten Hefeker, Uncertainty, Wage Setting and Decision Making in a Monetary Union, 

June 2005 
 
1486 Ondřej Schneider and Jan Zápal, Fiscal Policy in New EU Member States – Go East, 

Prudent Man!, June 2005 
 
1487 Christian Schultz, Virtual Capacity and Competition, June 2005 
 
1488 Yvan Lengwiler and Elmar Wolfstetter, Bid Rigging – An Analysis of Corruption in 

Auctions, June 2005 
 
1489 Johannes Becker and Clemens Fuest, Does Germany Collect Revenue from Taxing 

Capital Income?, June 2005 
 
1490 Axel Dreher and Panu Poutvaara, Student Flows and Migration: An Empirical Analysis, 

June 2005 


	Abstract



