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Abstract 
 

Using a dataset of 3,540 economists working in 2007 in 125 of the best academic centers in 22 countries, this 
paper presents some evidence on spatial mobility patterns in Spain and other countries conditional on some 
personal, department, and country characteristics. There are productivity and other reasons for designing a 
scientific policy with the aims of attracting foreign talent (brain gain), minimizing the elite brain drain, and 
recovering nationals who have earned a Ph.D. or have spent some time abroad (brain circulation). Our main 
result is that Spain has more brain gain, more brain circulation and less brain drain than comparable large, 
continental European countries, i.e. Germany, France, and Italy, where economists have similar opportunities 
for publishing their research in English or in their own languages. We suggest that these results can be mostly 
explained by the governance changes introduced in a number of Spanish institutions in 1975-1990 by a sizable 
contingent of Spanish economists coming back home after attending graduate school abroad. These initiatives 
were also favored by the availability of resources to finance certain research related activities, including 
international Ph.D. programs. 
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1. Introduction 
 

Using large bibliographic databases with information about the characteristics of documents appearing 

in the periodical literature, it has been established that, in all sciences, there is a heavy concentration of the 

most productive and influential researchers in top U.S. research institutions.1 However, part of the success 

achieved by U.S. institutions must be attributed to scholars born or having obtained a first college degree in 

other countries, giving rise to what Hunter et al. (2009) call the elite brain drain.2  

This observation leads toward the subject matter of this paper, namely, the role of geographic mobility 

in the organization of science. Specifically, we study the partition of researchers working in any country into 

three groups: (i) foreigners, or what we call brain gain; (ii) nationals who study and/or work abroad followed 

by a return to the home country, a phenomenon known as brain circulation, and (iii) nationals who study and 

work in their country of origin, or stayers.3 Yet, since the individual information on the country of origin and 

the place where one has studied or worked abroad is hard to collect, there is virtually no data that allow for 

consistent comparisons of mobility patterns across countries among the Ph.D. trained. In this paper, we study 

the spatial mobility of 3,540 economists working in 2007 in 125 economics departments and research centers 

in 22 countries. These 125 centers are selected among the best in each country according to the Econphd 

(2004) ranking of institutions and other considerations (see Section 2.1 on the selection of sample countries 

and departments).  

                                                            
1 See inter alia Batty (2003), Dossi et al. (2006), Albarrán et al. (2010, 2011), Herranz and Ruiz-Castillo (2013), Rodriguez-Navarro 
(2016), Bonaccorsi et al. (2017a), Rodriguez-Navarro and Narin (2018), and Rodriguez-Navarro and Brito (2018). Yearly rankings 
using the volume and citation impact of publications can be obtained, among others, from the following two sources: the Leiden 
Ranking (www.leidenranking.com), a bibliometric ranking of universities based on the Web of Science, presently distributed by 
Clarivate Analytics, and the SCImago Institutions Rankings (SIR; www.scimagoir.com), a bibliometric ranking of research institutions 
based on the Scopus database, distributed by Elsevier.  
2 For the economics of immigration, see Borjas (1999) and Stark (2005), McDowell & Singell, (2000), Franzoni et al. (2014, 2015), 
and for a survey of four decades of economics research on the brain drain, see Doquier & Rapoport (2012). Specifically, for the 
importance of foreigners in U.S. science, see Section 2 in Doquier & Rapoport (2012), and chapter 8 in Stephan (2012); for the elite 
brain drain, see Stephan & Levin (2001), Laudel (2003, 2005), Basu (2006), Bauwens et al. (2008), Parker et al. (2010), Parey et al. 
(2017), and Albarrán et al. (2017a, b).   
3 Just as immigrants are said to be brain drained from the point of view of sending countries, in this paper immigrants are said to 
be brain gained from the point of view of receiving countries. This use is at variance with the “new economics of brain drain” (see 
inter alia Stark, 2005), where brain gain refers to the idea that the prospect of migration provides incentives to individuals in the 
sending countries to build the greatest possible stock in human capital. 

http://www.scimagoir.com/
http://www.scopus.com/
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The following three characteristics should be emphasized at the outset. Firstly, 51.8% of the sample 

consists of movers (34.4% of brain gain, and 27.4% of brain circulation). Secondly, more than three quarters 

of all immigrants are concentrated in a few countries: 53.4% in the U.S., and 26% in what we call open countries 

(Canada, the U.K., Australia, and Switzerland). Thirdly, a number of continental European countries, which 

we call closed countries, are characterized by a small percentage of brain gain and a large percentage of stayers 

(Germany, France, Italy, Netherlands, Belgium, Sweden, and Denmark).4 In this scenario, we focus on a 

comparison of Spain and Germany, France, and Italy. These are four large, demographically comparable 

continental members of the European Union, and non-English speaking countries where economists have 

similar opportunities for publishing their research in English or in their own languages.  

It turns out that Spain has more brain gain, more brain circulation and less brain drain than Germany, 

France, and Italy. However, this unconditional evidence must be subject to as many controls as possible. The 

reason, of course, is that the probability that an individual becomes an immigrant may depend on her 

individual characteristics, the relative attractiveness of the department where she works, as well as the 

characteristics of the countries of origin and destination. Our main finding is that our descriptive results are 

maintained after controlling for demographic variables, Ph.D. education, a measure of individual productivity, 

average department productivity, and per capita GDP. This is important because, in the context of increased 

global competition for skilled workers (OECD, 2008, Freeman, 2010, Jacob and Meek, 2013, and Geuna, 

2015), any country has reasons for designing a scientific policy with the aims of attracting foreign talent (brain 

gain), minimizing the elite brain drain, and recovering nationals who have earned a Ph.D. or have spent some 

time abroad (brain circulation).  

                                                            
4 This features are not exclusive for economics. In particular, the partition into the U.S., open, closed, and other countries is similar 
to the one in the largest dataset in the literature (Franzoni et al., 2015), consisting of 17,182 researchers in biology, chemistry, 
materials science, and earth and environmental science working in 2011 in 16 ‘core’ countries, 14 of which coincide with some of 
our 22 countries. The importance of mobility and the concentration of brain drain in a few countries in these sciences are of a 
similar order of magnitude as what we found in economics (for the details of these comparisons, see Section 3.3 below). 
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A relevant aspect is whether the productivity of brain gain and those who return from abroad to work 

in their country of origin differs from the productivity of those who study and work in the country in question. 

As is well known, an answer to these questions should consider that the unobservable ability of individuals is 

correlated both to migration and to performance. The results of the literature and the correlations observed 

in our sample indicate that the productivity of foreigners is greater than or equal to the productivity of stayers 

(McDowell & Singell, 2000, Stephan and Levin, 2001, Hunter et al., 2009, Franzoni et al., 2014, and Albarrán 

et al., 2017b). Moreover, among the nationals from any country, the productivity of scientists that have been 

brain drained in the top U.S. departments is generally greater than the productivity of those in brain 

circulation, while the productivity of the latter is greater than the productivity of stayers (see Section 4). In 

addition, from the point of view of the sending countries, there are other reasons for concern about the 

consequences of the brain drain. As Laudel (2005) has emphasized for narrowly defined specialties, the 

consequences for any country from losing elite members typically means that the national specialty becomes 

uncoupled from frontier science; quality standards might no longer be enforced nationally; the country may 

no longer be able to recruit or train the best young scientists in the field (a country needs elites to generate 

elites), and an important channel of communicating societal interests to those who govern the specialty is lost. 

On the other hand, it can be argued that geographic mobility is beneficial to receiving countries because 

(i) mobile scientists place themselves in settings where they can be more productive due to specialized skills 

or equipment that exists only in specific locations (Jones, 2008, Stephan, 2012), (ii) both foreign-born 

scientists and returnees have larger international research networks than do native researchers who lack an 

international background (Scellato et al., 2015), and (iii) a more diverse knowledge or ethnic mix boosts the 

creative outcomes (Freeman and Huang, 2015). Finally, as pointed out by Velema (2012), scientists in brain 

circulation can contribute to the national science system in several ways, such as facilitating access to foreign 

resources, improving the reputation and international profile of their country of origin, contributing to the 

international orientation of colleagues or students in the local scientific community, and contributing to the 
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creation of an institutional environment in which science and research can prosper.  

It should be noted that, in comparison with other sciences, the ability of Spanish institutions in 

economics to attract immigrants constitutes an exception: the percentage of brain gain in Spain is 31.1% in 

our sample but only 7.3% in the four sciences studied by Franzoni et al. (2015). Thus, the question addressed 

in this paper is how to explain the differences in this respect between Spain and other comparable European 

countries. Given the set of individual, departmental, and country characteristics we control for, a significant 

difference between the effect of Spain and other countries on the probability of becoming an immigrant must 

be attributed to uncontrolled variables. In our suggested interpretation, the most important uncontrolled 

variables refer to governance. Our reasoning is the following. Higher education in the four large European 

countries emphasized in this paper are dominated by an old public system repeatedly critized in the literature 

for being relatively closed to foreign competition and because research does not necessarily hold a 

predominant place (see inter alia Portes, 1987, Frey & Eichenberg, 1993, and Bonaccorsi, 2007). However, the 

Spanish situation in economics has changed dramatically during the sample period. Since the mid-1970s, a 

sizable contingent of brain circulation economists has made compatible a number of drastic changes in the 

Spanish centers in our dataset with the rules for becoming a public servant in the official system. These 

governance changes include: (i) the introduction of meritocratic hiring and promotion rules with the aim of 

fomenting quality research; (ii) a strong international Ph.D. program, and (iii) the use of English as the working 

language. Instead, with few exceptions, the governance of the institutions in the other countries has remained 

largely unchanged during the period. Thus, we mainly attribute our results on country effects to the 

unobservable governance changes in Spain. A second unobservable factor that may have a role in the results, 

is the increase of resources for research related activities in Spain since the mid-1980s coming from two 

sources: public higher education budgets, and Spanish and European Union competitive grants.5   

                                                            
5 The improvement of Spanish economics institutions in international research rankings during the same period, which has been 
documented elsewhere (Drèze and Estevan, 2007, and Ruiz-Castillo, 2008), has been also attributed to these governance changes 
in elite Spanish centers and the availability of increased resources for research. 
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In order to understand the policy implications of our analysis, consider the following two points. Firstly, 

the increase in resources for research facilities in Spain benefited all sciences. However, differences in mobility 

patterns between Spain and comparable European countries have only taken place in economics. Secondly, 

the government changes emphasized in our interpretation are not the consequences of a new policy at the 

national or university levels, but the result of decisions taken by a self-selected number of institutions in 

economics. Thus, in the context of a rigid system of higher education in continental Europe that does not 

have at his core the promotion of quality research, our results indicate that initiatives at a local level in a given 

science can have measurable consequences in international mobility patterns. 

The remainder of this article is organized as follows. Section 2 describes the data, Section 3 presents 

descriptive statistics, including a useful partition of the 22 sample countries into five types, while Section 4 

discusses our correlations on productivity comparisons. Section 5 presents the empirical model and the 

estimation results on the probability that an individual becomes an immigrant, Section 6 discusses them, and 

Section 7 concludes. In order to facilitate the reading of the text, a Supplementary Material document contains 

some additional information on the construction of the dataset, other descriptive statistics, and some empirical 

results. 

 

2. The dataset 

2.1. The selection of sample countries and departments 

It must be recognized that, beyond the first 50 or 70 positions, any international ranking becomes 

very much open to debate. Nevertheless, any acceptable ranking may be safely used for the mere selection 

of a representative sample of the best institutions in any country, regardless of whether the exact rank 

received by a given institution actually represents its true place in the world. In our case, research 

excellence is generally assessed in terms of the Econphd (2004) ranking.6  

                                                            
6 This ranking takes into account the publications in the period 1993-2003 in the top 63 economics journals in the Kalaitzidakis 



 

 

7 

We select countries and departments in four steps.7 We begin with a dataset used in previous 

contributions (Carrasco and Ruiz-Castillo, 2014, and Albarrán et al., 2017a, b), consisting of the top 81 

Economics departments worldwide according to the Econphd (2004) ranking. We aim to select a minimum 

of five or six departments for large European countries and important cases, such as Canada, and a 

minimum of two departments for any other country. With this criterion, we find that the following five 

countries are well represented in the original sample (with the number of departments in brackets): the 

U.S. (52), the UK (8), the Netherlands (4), Sweden (2), and Israel (2). In the second step, in the remaining 

seven countries with at least one department in the original list, we add seventeen institutions as follows 

(with the total number in brackets): five in Germany (6), four in France (5), three in Spain (6), two in 

Belgium (3), and one in Canada (5), Denmark (2), and China (2). In the third step, we use information on 

the institutions between the 81 and the 125th position in the Econphd (2004) ranking. Among the new 

countries with at least one department in this interval, we include the following three (with the number of 

departments in brackets): Italy (5), whose Università Bocconi occupies the 101 position; Australia (2), 

whose first three universities are ranked in this interval, and Switzerland (2), whose University of Zürich 

occupies the 99th position. Finally, for the sake of completeness, we add the following seven countries 

whose best departments do not appear within the first 125 positions in the Econphd (2004) ranking: 

Greece (2) and Portugal (2) are included to complete the vision offered by other small members of the 

European Union that are considerably more affluent; we also include Turkey (4), a country geographically 

close to the European Union but with a different culture and with a number of prominent nationals among 

the elite in economics; finally, we find it interesting to include four countries in Central and South America: 

                                                            
et al. (2003) weighted journal ranking, where the weights reflect journal citation counts adjusted for factors such as the annual 
number of pages and the age of the journal (for further methodological details, see Econphd, 2004). 
7 To save space, details and some exceptions are discussed in Section SM1 in the Supplementary Material. 
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three Spanish speaking countries –Mexico (4), Argentina (2), and Chile (2)– plus Brazil (3). As we will see, 

the inclusion of these countries with 19 departments has been worthwhile.  

The final dataset includes 125 university departments and research centers in 22 countries. The list 

of institutions in each country, ordered by their Econphd rank, is in Table A in Section SM1 in the 

Supplementary Material. In spite of the difficulties and shortcomings recognized in that section, we have 

constructed a sound sample of the most productive institutions in 2007 in an interesting list of countries. 

2.2. Collecting individual information, and the distribution of researchers by institutions in each country 
 
In most centers, we searched for individual researchers in the departmental web pages in 2007. The 

minimum information we require for each individual includes the nationality, the university where a Ph.D. 

is obtained, the age, the gender, and the publications in the periodical literature up to 2007. There are 3,540 

individuals in the dataset with at least one publication and with complete information on education, and 

age. The distribution of the these individuals by institutions in each country is presented in Table A in 

Section SM1 in the Supplementary Material. Details on how we collected individual information, as well 

as the distribution of institutions by size in each country are discussed in Section SM2 in the Supplementary 

Material. As we conclude in that section, the greatest difficulty might relate to the quality of our information 

on stayers, and hence on the total number of economists working in 2007 or originating in a given country. 

For example, if we are unable to include all junior stayers in German institutions, then our estimate of the 

percentage of brain gain, brain drain, and net gain over the sum of brain circulation and stayers in Germany 

will be biased upwards. The opposite will be the case if we have too many stayers in some French or Italian 

universities. 

2.3. The measurement of individual productivity 

Because of budgetary restrictions, our information on productivity suffers from two limitations: 

we make no distinction between single and multiple-authorship in each publication, and we do not 

consider the citation impact achieved by every article. What we do is to construct a quality index that 
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weights differently the publications each individual has over her academic career up to 2007 in four 

journal classes.8 We believe that, to stress the difference between top and local journals, it is desirable to 

value class A journals very highly. We should also recognize the role of excellent field journals. Thus, the 

four classes are assigned weights equal to 40, 15, 7, and 1 point, respectively. The resulting quality index 

is denoted by Q.9 The mean Q for all centers is presented in Table A in Section SM1 in the Supplementary 

Material.  

 
3. Descriptive statistics on spatial mobility 

 
3.1. Mobility variables 

Our information concerning mobility patterns is limited but interesting. We only know the country 

where individuals earn a B.A. or a Ph.D., and the country where they work in 2007. Therefore, any move 

that takes place during the period between obtaining a Ph.D. and 2007 is ignored. This means that we 

cannot separate permanent migration from temporary mobility. Nevertheless, among the 3,540 economists 

working in 2007 in any of the 22 sample countries, we can distinguish between: (i) those who have 

completed all their studies in the country in question (stayers); (ii) those who study their Ph.D. abroad but 

come back to the country of origin (brain circulation), and (iii) those born in any other country in the world 

(brain gain). In turn, the 3,253 economists born in the 22 countries in the dataset can be partitioned into 

stayers, brain circulation, and those who work in 2007 in a different country than the one where they 

originate (brain drain). Note that there are 3,540 – 3,253 = 287 economists born outside our sample 

                                                            

8 Classes A, B, and C consist of 5, 34, and 47 journals, while class D consists of any other journal. Class A includes the American 
Economic Review, Econometrica, Journal of Political Economy, Quarterly Journal of Economics, and Review of Economic Studies. By way of 
example, the following 12 journals are in class B: Economic Journal, Games and Economic Behavior, International Economic Review, Journal 
of Econometrics, Journal of Economic Growth, Journal of Economic Theory, Journal of Finance, Journal of Labor Economics, Journal of Monetary 
Economics, Journal of Public Economics, Rand Journal of Economics, and Review of Economics and Statistics. See Appendix II in Albarrán et 
al. (2014) for the listing of all journals in classes B and C. 

9 This index has been used in our previous publications (Albarrán et al., 2017a, b, as well as Carrasco and Ruiz-Castillo, 2014). 
To save space, for further details concerning this construction see Section SM3 in the Supplementary Material. 
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countries that are part of the brain gain in these 22 countries. The quality of our information on mobility 

variables is defended in Section SM4 in the Supplementary Material. 

3.2. Country types 

As we will presently see, it is convenient to classify the 22 sample countries into five well defined 

types. For that purpose, Figure 1 illustrates the partition of the economists working in 2007 in any country 

into brain gain, brain circulation, and stayers (the numerical information is in Table B in Section SM4 in 

the Supplementary Material).  

Figure 1 around here 

We begin by noting that the 14 countries in the right-hand side of Figure 1 have below average 

percentages of brain gain (in red). These countries can be partitioned into two types. Firstly, Netherlands, 

Belgium, Sweden, Denmark, Germany, and France are also characterized by a relatively low percentage of 

brain circulation and, therefore, a large proportion of stayers (in blue), ranging from 59.4% of the total 

number working in Sweden to 76.6% in France. Italy, with the lowest percentage of brain gain, has also a 

high percentage of stayers. Consequently, we refer to these seven European countries as closed countries. 

Secondly, many of the best B.A. graduates in a number of countries with weak graduate schools choose to 

earn a Ph.D. abroad, mainly in the U.S. After this investment in human capital, these foreign Ph.Ds. are 

welcome back home to work in the best economics departments. In our dataset, Greece, Portugal, Turkey, 

Brazil, Argentina, Chile, and Israel, with a very high proportion of brain circulation (in green) and a below 

average proportion of stayers, are referred to as brain circulation countries. 

The remaining eight countries in the left-hand side of Figure 1, all of which have a relatively large 

proportion of brain gain, will be classified into three types. Firstly, the U.S., with a negligible proportion 

of brain circulation and a proportion of stayers around the sample average, constitutes a special case better 

treated separately. Secondly, in the UK, Canada, Australia, and Switzerland, with the highest proportion of 

brain gain, the number of foreigners is greater than the number of nationals working there. Thus, we refer 



 

 

11 

to them as open countries. Finally, Mexico, Spain, and China form a mixed type. Their proportion of brain 

gain, around the sample average, places them close to the open countries and away from brain circulation 

and closed countries. But their proportion of brain circulation, well above average, makes them quite 

different from open and closed countries.  

The following two points should be emphasized. Firstly, the fact that 79.3% of all brain drained 

economists work either on the U.S. or the four open countries clearly indicates that it is very hard to attract 

foreigners away from the U.S., the other three Anglo-Saxon countries, and Switzerland. Thus, only 13.9% 

of the brain gain total works in the fourteen closed and brain circulation countries. The remaining 6.8% 

immigrants work in Spain, Mexico, and China. Secondly, judging from its brain circulation percentage, 

Spain and Italy are closer to Portugal and Greece than to the remaining six continental members of the 

European Union in our sample. Thus, descriptive statistics seem to indicate that these four Southern 

European countries could be classified as brain circulation countries. More recently, however, whereas 

Italy has become a closed country with a large percentage of stayers, Spain has surprisingly become an 

open country. Mexico and China seem to have traversed a similar route from brain circulation to open 

countries. 

It is also interesting to consider the partition of the economists born in each of the sample countries 

into brain drain, brain circulation, and stayers. As can be observed in Table C in Section SM4 in the 

Supplementary Material, the proportion of brain drain does not generally follow a regular pattern by 

country type. In spite of this variability, it is worthwhile to compare the size of the brain gain and brain 

drain flows in each country. Of course, the number of individuals born in a country need not be equal to 

the number of economists working there in 2007. However, we can compare the flows of brain gain and 

brain drain as a percentage of the nationals working in each country, that is, the sum of brain circulation 

and stayers in each country. We define the percentage of net gain as the difference between the percentages of 

brain gain and brain drain over this denominator (Table D in Section SM3 in the Supplementary Material). 
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The situation is illustrated in Figure 2. The results are very eloquent. Firstly, except Netherlands, all closed 

and brain circulation countries have a negative percentage of net gain. Secondly, the U.S., open and mixed 

countries, except China, with a large percentage of brain drain, have a positive percentage of net gain. 

Figure 2 around here 

3.3. A comparison with other sciences 

It is interesting to compare the above descriptive statistics with the corresponding information for 

other sciences. Unfortunately, the study of geographic mobility using large datasets is limited at present to a 

definition of mobile researchers as those who change affiliations during a reduced time period. However, 

we know of two other contributions comparable to our own. For space reasons, we report briefly about the 

most important one due to Franzoni et al. (2015) (for a detailed discussion, see Section SM5 in the 

Supplementary Material).  

These authors collect information –albeit in a roundabout way– for 17,182 researchers in four 

scientific fields: biology, chemistry, materials science, and earth and environmental sciences. Geographic 

mobility patterns in these sciences are similar to our own in two respects. Firstly, as indicated in note 4, the 

partition into the U.S., open, closed, and other countries among 16 ‘core’ countries, 14 of which coincide 

with some of our 22 countries, is similar to the one in economics. The only difference is that, together with 

the U.K., Canada, Australia, and Switzerland, Sweden is included among the open countries. Secondly, out 

of the total number of researchers, 53.4% are movers –24.0% foreign-born, and 29.4% returnees– a 

percentage comparable with the 49.4% in our sample. Similarly, there is a concentration of immigrants into 

a few countries of the same order of magnitude that our own: 42.0% work or study in the U.S., and 34.4% 

in open countries.10  

However, there is a key difference worth emphasizing: while the percentage of brain gain in Spain is 

                                                            
10 In the only additional dataset we know of, consisting of the 317 highly cited mathematicians studied in Panaretos and Malesios 

(2012), the importance of movers and the concentration of brain gain in the U.S. are of a similar order of magnitude. 
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31.1% in our sample, it is only 7.3% in Franzoni et al. (2015). The conclusion is that, in comparison with 

other European countries, the Spanish case in economics constitutes an exception in need of an 

explanation. 

 
 
4. Productivity comparisons 

 
We are concerned with the following two issues. 

1. Which is the contribution of immigrants to the average productivity of the country where they 

work? To answer this question, we compare the average productivity of foreigners, brain circulation, and 

stayers in each country.  

2. Among all researchers born in a given country, we would like to investigate whether those brain 

drained are more productive than stayers. For completeness, we are also interested in comparing the 

productivity of brain circulation and brain drained economists. 

For answering these questions, we use regressions of individual productivity on a number of 

mobility, individual, and department characteristics. Among personal control variables, we have 

information on years of academic experience, gender, and the university where individuals earn their first 

college degree and where they attend graduate school. In previous research, we have documented the 

importance of department effects in the sense that when we partition departments into several categories 

according to their prestige –say, top, intermediate, and bottom categories–, the average productivity of 

economists working in each category is hierarchically ordered (Albarrán et al., 2017b). Using the Econphd 

(2004) department ranking, we distinguish between five categories. The 52 U.S. departments are partitioned 

into the Top 25 and the Next 27. The 73 non-U.S. departments are partitioned into the Top 15, the Bottom 

43, and the Last 15 belonging to the brain circulation countries except Israel.11 

                                                            
11 Of course, which departments are at any moment in the “top 25” or “bottom 27” in the U.S., or the “top 15”, “bottom 43”, 
and the last 15 outside the U.S. is open to debate. Moreover, even if this classification is appropriate for the period 2004-2007, 
individual departments are likely to have changed positions over the period of this study prior to 2007. Therefore, it is advisable 
to take this partition as representative of “top” or “bottom” departments in general. 
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It should be emphasized at the outset that, since we do not have information for dealing with the 

endogeneity of mobility choices, we can only report correlations. Nevertheless, our correlation results will 

describe the productivity characteristics of our sample. To save space, we relegate the regression analysis 

to Section SM6 in the Supplementary Material. Here, we merely report the key results. 

1. The results in the literature concerning the existence of productivity differences between immigrants 

and nationals are mixed. Our results indicate that, controlling for personal characteristics and fixed 

department effects, foreigners are more productive than brain circulation, and the latter are more productive 

than stayers (Table H in Section SM6).12 However, when we make productivity comparisons between 

immigrants and stayers within department categories, the situation is different in top and bottom institutions. 

Results are summarized in panel A in Table 1 (from Table I in SM6). We also study the effect of these 

mobility variables in each country (or aggregates of countries when required by data limitations). Results are 

summarized in panel B in Table 1 (from Table J in SM6). 

Table 1 around here 

Two points are in order. Firstly, in the U.S. we confirm that, as in Albarrán et al. (2017b), the 

productivity of foreigners and stayers is indistinguishable at the top, while foreigners are more productive 

than stayers at the bottom. The novelty in Panel A is that this situation is essentially reproduced outside the 

U.S.: foreigners and stayers in the Top 15 departments are equally productive, whereas immigrants are more 

productive than stayers both in the Bottom 43 and the Last 15 departments. In Panel B, the situation at the 

top is represented by the Top 25 U.S. departments, the U.K., Canada, and Israel. Except in Netherlands, in 

all other countries foreigners are more productive than stayers. Note that the stayers in our sample of top 

institutions are presumably more productive than the rest of stayers in any country. Therefore, suppose that 

the brain gain in any country is reduced in half. Since the replacement must come from the pool of country 

stayers, the result will surely be detrimental for the country in question.  

                                                            
12 P-values for these and the remaining productivity comparisons in this Section are available on request. 
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Secondly, the situation of brain circulation economists is remarkable: except in Mexico, they are as 

productive or even more productive than foreigners. Thus, except at the top department and countries 

where foreigners, brain circulation, and stayers are indistinguishable, the productivity of brain circulation is 

greater than the productivity of stayers. 

2. Ideally, for all economists born in a given country, we would like to compare the average 

productivity of three types of individuals: brain drain, brain circulation, and stayers. If possible, we would 

like to differentiate between brain drained economists in different department categories. Because of data 

limitations, we can separate brain drained individuals at most into two groups: those working in Top 25 

U.S. departments, and those working in what we call All other departments, namely, the sum of the Next 

27 U.S. departments plus the 73 non-U.S. departments. Results are summarized in Table 2 (from Table K 

in SM6). 

Table 2 around here 

Unsurprisingly, in 16 countries the productivity of brained drained economists is greater than the 

productivity of stayers, while there are three countries for which the productivity of stayers is so high that it 

is indistinguishable with the productivity of those brain drained even in the Top 25 U.S. departments: Israel, 

Canada, and Netherlands.13 Finally, the U.S. constitute an exception in which brain drain economists appear 

to be negatively selected relative to stayers in the Top 25 U.S. departments.14 Thus, in most cases brain 

drained economists –particularly those working in the Top 25 U.S. departments– are more productive than 

stayers. On the other hand, the productivity of brain circulation is generally smaller than the productiviuty 

of those who remain abroad (see the details in Section SM6). 

Thus, as anticipated in the Introduction, these facts justify a scientific policy for attracting foreign talent, 

                                                            
13 Since Mexican brain circulation and stayers are treated together and there are no Chinese stayers, this issue does not apply to 
these countries. 
14 However, it can be shown that, under certain values of the parameters capturing the utility of being abroad, the cost of moving, 

and the premium received for remaining in the U.S., this is a prediction in an extension of the Hunter et al. (2009) model. 
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minimizing the elite brain drain, and recovering nationals who have earned a Ph.D. or have spent some time 

abroad. Note that a defense of such a policy is independent of whether brain drained and brain circulation 

scientists are positively selected relative to stayers, and whether brain circulation researchers are negatively 

selected relative to the nationals that remain working abroad.  

To finish this section, recall that, except the U.S., most countries in our dataset are represented by a 

reduced number of departments. Thus, our data does not allow for a proper country ranking in productivity 

terms. Nevertheless, a complete description of our sample should include a comparison of the average 

productivity of those working in any country. In particular, we are interested in learning which countries are 

equally, more, or less productive than Spain.  

The answer is that, after controlling for personal characteristics, the marginal effect of working in Spain 

is indistinguishable from the effect of working in Australia, France, Belgium, Denmark, and China, and greater 

than the effect of working in Italy, Mexico, and the brain circulation countries except Israel. However, the 

effect of working in Spain is smaller than the effect of working in the remaining countries, namely, the U.S., 

the U.K., Canada, Switzerland, Israel, Germany, Sweden, and Netherlands (Table L in SM6). We conclude 

that a good performance in geographic mobility patterns is neither a necessary nor a sufficient condition for 

an excellent research performance according to world standards. 

 

5. Empirical results 

Our empirical strategy can be summarized as follows. We first estimate the probability that an 

individual selected at random becomes an immigrant as a function of all control variables and a set of 22 

country dummies that take the value one for all individuals who work in 2007 in each country and zero 

otherwise. We then estimate the average probability that individuals working in a given country become 

immigrants, i.e. the average probability of brain gain in that country. Next, we estimate the probability 

that an individual selected at random becomes an immigrant as a function of all control variables and a 
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set of 22 country dummies that take the value one for all nationals in each country and zero otherwise. 

We estimate the average probability that individuals born in a given country become immigrants, i.e. the 

average probability of brain drain. The net average probability for each country is defined as the difference 

between the above two average probabilities.  

But the key question is the comparison between the marginal effects of working, or being born, in 

different countries on the probability that an individual becomes an immigrant holding constant the value 

of other control variables. The former captures the effect of working in 2007 in that country on the probability of 

becoming an immigrant, i.e. of becoming brain gained, whereas the latter captures the effect of being born in that country 

on the probability of becoming an immigrant, i.e. of becoming brain drained. Since we are also interested in which of 

the two effects is greater, we define the net effect of a country as the difference between the two previous 

country dummy effects. 

5.1. The model 

Let mi be a dummy variable taking the value 1 if the individual i is an immigrant, that is, if s/he 

works in a different country from where s/he was born, and 0 otherwise. We specify two binary choice 

models.  

Firstly, a model in which the probability that an individual i becomes brain gained, is a function of 

a set of controls, 𝑋𝑖 , and a set of working country dummy variables where, for each country j, 𝑊𝐶𝑗𝑖 takes 

the value 1 if the individual i works in country j and 0 otherwise. This can be expressed as follows: 

                          𝑃𝑟(𝑚𝑖 = 1 | 𝑋𝑖 , 𝑊𝐶1𝑖 , . . . , 𝑊𝐶22𝑖) = 𝐹(𝛽0 + 𝛾´𝑋𝑖 + ∑ 𝛼𝑗𝑊𝐶𝑗𝑖
21
𝑗=1 ), (1) 

where F is the standard normal cumulative distribution function. 

Secondly, a model in which the probability that an individual becomes brain drained, is a function 

of the same set of controls and a set of country of origin dummy variables where, for each country j, 𝑂𝐶𝑗𝑖 

takes the value 1 if the individual i is born in country j and 0 otherwise. This can be expressed as follows: 

                                  𝑃𝑟(𝑚𝑖 = 1 | 𝑋𝑖 , 𝑂𝐶1𝑖 , . . . , 𝑂𝐶22𝑖) = 𝐹(𝛿0 + 𝜇´𝑋𝑖 + ∑ 𝜆𝑗𝑂𝐶𝑗𝑖
21
𝑗=1 ). (2) 
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We estimate these models by Maximum Likelihood, and report three types of results. Firstly, we 

discuss the impact of control variables in terms of the sign and statistical significance of their estimated 

coefficients. Secondly, we assess the quantitative significance of the effects of country dummies in terms 

of their marginal effects, evaluated at the mean value of the continuous explanatory variables and at the 

value 0 of the binary explanatory variables, denoted by 𝑋. In particular, the marginal effect of working in 

country s on the probability that an individual becomes brain gained is: 

                                              𝜏𝑠 = 𝐹(𝛽0 + 𝛾´𝑋 +  𝛼𝑠) − 𝐹(𝛽0 + 𝛾´𝑋).        (3) 

Thus, the probability that an individual working in country s is an immigrant changes in 𝜏𝑠 × 100 

percentage points with respect to the probability of being an immigrant in the countries in the constant. 

Similarly, the marginal effect of being born in country s on the probability that an individual becomes brain drained is: 

                                   𝜂𝑠 = 𝐹(𝛿0 + 𝜇´𝑋 + 𝜆𝑠) − 𝐹(𝛿0 + 𝜇´𝑋).     (4) 

Thus, the probability that an individual being born in country s is an immigrant changes in 𝜂𝑠 × 100 

percentage points with respect to the probability of being an immigrant in the countries in the constant. 

Since we are interested in which of the two effects is larger, we define the net effect of country s as the 

difference between (6) and (7): 

                                      𝜈𝑠 = 𝜏𝑠 − 𝜂𝑠.     (5) 

We order all countries in terms of 𝜏𝑠, 𝜂𝑠, and 𝜈𝑠, s = 1,…, 22, and report in each case whether the 

differences between the marginal effects for Spain and for the other 21 countries are statistically 

significant. 

Finally, we compute the average probability of brain gain for each country s, defined as:  

                             Ω𝑠 =
1

𝑁𝑠
∑ 𝐹(𝛽0 + 𝛾´𝑋𝑖 + 𝛼𝑠),𝑁𝑠

𝑖=1     (6) 

where Ns is the number of individuals working in country s. Similarly, the average probability of brain drain 

for each country s is defined as:  
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𝑠

=
1

𝑀𝑠
∑ 𝐹(𝛿0 + 𝜇´𝑋𝑖 + 𝜆𝑠)𝑀𝑠

𝑖=1 ,    (7) 

where Ms is the number of individuals born in country s. As indicated in Section 3.2, in general, Ns will 

be different from Ms. Since we are interested in which of the two average probabilities is larger, we define 

the net average probability in country s is the difference between (6) and (7): 

                                             ∆𝑠= 𝛺𝑠 − 
𝑠
.     (8) 

The average estimated probabilities in expressions (6), (7), and (8) are comparable with the unconditional 

percentages of brain gain, brain drain, and net gain reviewed in Section 3. We order all countries in terms 

of 𝛺𝑠, 
𝑠
, and ∆𝑠, s = 1,…, 22, and report in each case whether the differences between the Spanish 

values and the values of these magnitudes for the other 21 countries are statistically significant.  

5.2. Control variables 
 

There are three types of control variables: personal, departmental, and country characteristics. 

Among personal characteristics, we have information on demographics, the university where individuals 

attend graduate school, and individual productivity. Among the demographic variables we consider the 

individuals’ age or academic experience, denoted by Exp. To capture non-linear effects, we use the 

variables Exp and (Exp)2. We also introduce the dummy variable Female that takes the value one if the 

individual is female. Graduate education is measured by seven dummy variables. Finally, individual 

productivity is measured by the individual Q index. Given its high skewness, we use the log of this 

variable. 

We control for department effects by the department mean Q index. Finally, Lepori et al. (2015) 

emphasize that although academics value primarily the quality of prospective institutions, they are also 

likely to consider the characteristics of the hosting country. Since we expect that the probability that an 

individual becomes an immigrant is related to the attractiveness of the country of destination, we include 

the relative GDP per capita, that is, the ratio of the log GDP per capita of the country of destination over 

the log GDP per capita of the country of origin.  
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5.3. Estimation results 

Table M in the Appendix in the Supplementary Material presents the estimation results without 

controls. As expected, these unconditional results reproduce the descriptive statistics previously shown. 

Then, we add a set of controls to analyze to what extent the unconditional results still hold once we 

account for some individual, departmental and country characteristics. In other words, we estimate the 

two models in expressions (1) and (2), one for the 3,540 individuals working in 2007 in the 22 sample 

countries, and another one for the 3,253 nationals from these countries. The main purpose of this exercise 

is to obtain the probability of being brain gained or brain drained for individuals with the same value of 

those characteristics but working or being born in different countries, and to see how the set of country 

dummy “gaps” change as we add the controls.    

We are aware of the potential endogeneity of some of these variables, such as the individual and 

departmental productivity, but we prefer to condition also on them given that we do not focus on the 

causal effect of productivity. So, in this sense the potential endogeneity problem is less worrisome. Mean 

values for all controls in both cases are in Table N in the Appendix in the Supplementary Material. 

Country mean values for Female, Ph.D. dummy variables, and GDP per capita for the two subsets are in 

Tables O and P in the Appendix in the Supplementary Material, while the mean Q for all departments in 

each country is in Table A in Section SM1 in the Supplementary Material.  

The estimated coefficients for the two models are presented in Table 3, where the regression 

constant refers to researchers working in the following brain circulation countries: Greece, Portugal, 

Turkey, Brazil, Argentina, and Chile. We note that the pseudo-R2 for the two samples are 0.29 and 0.30, 

whereas the pseudo-R2 for the probability of becoming brain gained or brain drained depending 

exclusively on the working country dummy variables are 0.10 in both cases (detailed results are available 

on request). 

Table 3 around here 



 

 

21 

As far as the effect of control variables is concerned, in both cases older individuals have a smaller 

probability of becoming immigrants and at an increasing rate, but gender has no effect. As expected, the 

probability of attracting a foreigner increases with the individual productivity, the department mean 

productivity, and the relative GDP per capita of the destination country. It is harder to attract a foreigner 

who has obtained a Ph.D. from Harvard or MIT, presumably because she becomes brain drained into 

the U.S. or returns home as brain circulation, whereas an individual who has obtained a Ph.D. from a 

U.S. department rather than elsewhere is more likely to become brain drained into the U.S. or any of the 

other sample countries. 

The key question is how Spain fairs relative to other countries in both models. We begin by 

considering marginal effects with respect to the countries in the constant, evaluated at the mean value of 

the continuous control variables and at the value 0 of the binary control variables, i.e. expressions (3) and 

(4).15 The results for the probability of becoming brain gained are in Table 4. Countries are ordered by 

the size of country dummy effects in column 1, while column 2 shows the difference between the 

marginal effect of the corresponding country dummy and the marginal effect of the dummy for Spain, 

0.150; thus, for instance, since the marginal effect for China is 0.501, the difference with respect to Spain 

is 0.350. Column 3 presents the p-value associated to the null hypothesis that such differences are 

statistically equal to 0. It is a Wald type test and the p-values are based on the delta method.  

Table 4 around here 

The following two points should be emphasized. Firstly, the effect of working in Spain in 2007 on 

the probability of being an immigrant is significantly smaller than the effect of working in the four open 

countries, China, and Mexico. In particular, the probability of being a foreigner if working in China or 

Mexico is 35 or 27 percentage points greater than if working in Spain. It should be noted that in terms 

                                                            
15 To save space, results on average probabilities are presented in Section SM7 in the Supplementary Material. 
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of productivity at the individual and department level as well as graduate education, China is a high 

performing country but Mexico is not. On the other hand, the high ranking of Mexico and China is 

achieved in spite of having a GDP per capita smaller than the one in Spain (Table O in the Appendix in 

the Supplementary Material). Secondly, among the four-large continental European countries, the effect 

of working in Spain on the probability of becoming brain gained is indistinguishable from the effect of 

working in Germany, but greater than the effect of working in France and Italy (by 21 and 36 percentage 

points greater, respectively). 

The results for the probability of becoming brain drained are in Table 5. As before, countries are 

ordered by the size of country dummy effects in column 1, column 2 presents the effect of each country 

dummy with respect to the dummy for Spain, whereas the p-values for such comparison are in column 

3. The following three points should be noted. Firstly, the effect of being born in Spain on the probability 

of becoming brain drained is only greater than the effect of being born in the U.S.; in particular, 24 

percentage points greater as indicated in column 2. Secondly, the only countries for which regression 

coefficients are significantly positive are the four open countries, plus Germany and Italy. Consequently, 

the effect on the probability of becoming brain drained of being born in these countries, together with 

Sweden, is significantly greater (around 27 percentage points) than the effect of being born in Spain, 

which is negative. Thirdly, the effect of being born in Spain on this probability is indistinguishable from 

the effect of the remaining 13 countries, including France. 

Table 5 around here 

Finally, the main magnitude of interest is the net effect defined in expression (5). The ranking is in 

Table 6, and the situation can be summarized as follows. Only China and Mexico are above Spain, 

whereas only the U.S., Canada, the UK and Australia are indistinguishable from this country. Thus, Spain 

is above the remaining nine countries, including Germany, France, and Italy. We find that the net effect 
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is 27.8, 36.5, and 63.5 percentage points greater for Spain than for Germany, France, and Italy, 

respectively. 

Table 6 around here 

To sum up, descriptive statistics indicate that by 2007 Spain has become an open country (Figure 1) 

with a percentage of net gain greater than any other European member in the closed country club (Figure 

2). This has been confirmed after introducing a limited but interesting set of control variables. Country 

rankings in terms of marginal effects and the net average probability place Spain only below the U.S., and 

above other large and small European countries. Mexico and China also exhibit remarkable 

performances.16  

 

6. Discussion 

How should we interpret these results? If we had all relevant information on the determinants of 

spatial mobility, country-dummy regression coefficients in equations (1) and (2) would not be significant, 

and country dummy effects in Tables 2, 3, and 4 would be indistinguishable. The probability of becoming 

brain gained or brain drained would be fully explained by the complete set of control variables. As we have 

seen in Section 5.3, our list of explanatory variables is playing an important control role.17 However, our 

results indicate that there are still significant marginal country effects that should be attributed to 

unobserved factors. In what follows, we limit our discussion to the Spanish case (some brief remarks on 

Mexico and China are relegated to Section SM10 in the Supplementary Material).  

6.1.Unobserved factors 

There are three possibilities concerning how unobserved variables may affect our results.  

                                                            
16 For completeness, we also estimate the probability of an individual in brain circulation. Results are briefly discussed in Section 
SM8 in the Supplementary Material. 
17 A dramatic example on the brain drain performance in China and Spain before and after introducing control variables is 

discussed in Section SM9 in the Supplementary Material. 
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A. Unobserved personal characteristics 

The control of personal characteristics –academic age, gender, graduate education, and individual 

productivity in terms of a weighted index of publications in four journal classes– may have been 

insufficient. For example, it could be argued that Spaniards are ranked lower than nationals from other 

countries in terms of unobservable characteristics such as the citation impact of their publications or the 

sub-fields to which they belong, so that they are relatively less demanded abroad and must be content 

working in Spain. In this case, the effect of being born in Spain on the probability of becoming brain 

drained and the Spanish average probability of brain drain may have been underestimated, and hence the 

net marginal effect and the net average probability for Spain may have been biased upwards. This is, indeed, 

a possibility. However, compared to unobserved department characteristics, we believe that these 

omissions may at most cause a limited impact. 

B. Unobserved country characteristics 

There are two cases to be analyzed. We begin with the European closed countries. There are two 

types of considerations. Firstly, among the variables in Lepori et al. (2015), in this paper we have only 

controlled for relative GDP per capita because we do not have information for the entire sample on other 

country variables such as the salary and the percentage of people with a higher education, the percentage 

of GDP devoted to R & D, or the citation impact of the country’s scientific publications. However, Spain 

does not have an advantage in this respect relative to other European countries that might explain their 

differences in net effects (details are available on request). Secondly, there are amenities that should be 

taken into account. For example, it can be argued that the cities where Spanish elite centers are located –

Alicante, Barcelona, and Madrid–, as well as Spain as a whole, have favorable weather, a lively culture, and 

good quality of life.18 In addition, Spanish is a language worth learning because is widely spoken around 

                                                            
18 For the role of factors such as “appeal of the lifestyle or international experience” and “better quality of life”, see Franzoni et 
al. (2015, Table 3 and Figure 1). 
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the world. Naturally, these unobserved amenities make Spain attractive to foreign scholars in all sciences. 

However, as discussed in Section 3.4, the unconditional results in Franzoni et al. (2015) indicates that this 

effect is not present in four scientific fields: biology, chemistry, materials science, and earth and 

environmental sciences. Therefore, the differences in mobility patterns in economics between Spain and 

other European countries constitutes an exception that requires and ad hoc explanation. 

Next, consider the brain circulation countries. In this case, Spain is wealthier than these countries 

and, among the amenities, it should be emphasized that belonging to the European Union is an important 

factor contributing to the attractiveness of Spain relative to all non-member countries in this group. Thus, 

country unobservables might be favoring the situation of Spain relative to the countries with equally 

remarkable brain gain performances, such as Mexico and China, or the remaining ones capable of attracting 

mostly brain circulation nationals. This could be particularly the case for Central and South American 

natives who (except Brazilians) speak Spanish. However, in comparison with other open countries or the 

Central and South American sample countries (México, Argentina, Chile, and Brazil), the number of 

Central and South American economists working in Spain is not unduly large. The percentage of these 

economists relative to the total of foreigners is 8.8% in Spain; 7.9% in the U.S., Canada, and the U.K., and 

44% in the Central and South American countries.19 

C. Unobserved department characteristics  

Although department effects have been partially controlled for by means of the department of 

destination’s average productivity, Spanish centers may be relatively more attractive to both foreigners 

and natives in unobserved dimensions. In this respect there is a valuable literature arguing that the 

research gap between the U.S. and the rest of the world in any science can be explained by differences in 

                                                            
19 Of the 92 Central and South American economists brain drained in any of the sample countries, 72 work in the U.S., Canada, 
or the U.K., 11 in Central or South American countries, five in Spain, and four in any of the 14 remaining countries. 
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governance and resources (Ali et al., 2007, Aghion et al., 2007, 2010, Bauwens et al., 2008, Veugelers and 

Van der Ploeg, 2008 and, in economics, Drèze and Estevan, 2004).  

C.1. Governance  

Before 1970, only a handful of Spaniards held a foreign Ph.D. and/or had ever written a paper in 

a peer reviewed international journal. Since then, an increasing number of Spaniards went abroad to 

obtain a Ph.D. Out of 164 Spanish economists in our dataset, 41.5% earned a Ph.D. in the U.S., 14.0% 

in the UK, and 9.1% in the rest of the world. Since the mid-1970s, a continuous string of these foreign 

Ph.Ds. came back to work in Spain. Since the mid 1970s, these “cultural hybrids –nationals socialized in 

a foreign setting” (Pérez-Díaz, 2005)– dominated the economics department at the UAB (Universitat 

Autònoma of Barcelona), and imposed research excellence as the main aim of academic activity for the 

first time in Spanish history. This example was followed by the University of Alicante since the mid 1980s. 

Soon afterwards, brain circulation Spaniards led two new research institutions: the IAE (Institut d’Anàlisi 

Econòmica) and CEMFI (Centro de Estudios Monetarios y Financieros), founded in 1985 and 1987. 

However, Spanish graduate programs continued to serve the role of preparing students for pursuing a 

Ph.D. at stronger graduate schools abroad. In brief, from 1970 and 1990, Spain clearly belonged to the 

brain circulation country group.20 The creation of two entirely new university economics departments in 

1990, Carlos III in Madrid and Pompeu Fabra in Barcelona, marks the consolidation of a governance 

model in the six Spanish institutions in our dataset. This model can be summarized in the following three 

points. 

1. Personnel policies were fundamentally oriented to promoting quality research. Two 

                                                            
20  Of the 54 economists working in Spain in 1990, the percentage of stayers, brain circulation, and brain gain is 38.9%, 55.5%, 
and 5.5%. A distribution very close, for example, to the one in Brazil in 2007 (41.3%, 54.3%, and 4.2%), and very different from 
the one that obtains in Spain at that date: 28.4%, 40.4%, and 31.2% (Table B in Section SM4 in the Supplementary Material and 
Figure 1).  
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characteristics stand out (Ruiz-Castillo, 2008). Firstly, by avoiding the hiring of graduates from their own 

doctoral programs, the traditional endogamy characterizing the Spanish university system was drastically 

reduced.21 The recruitment of new faculty was carried out by means of a rigorous selection system open 

to interested candidates from any other university.22 Secondly, the academic staff hired in this way, whose 

performance is evaluated every two years, had a maximum period of six years to become tenured faculty 

members. Among good practices for tenure and promotion decisions, we emphasize the following: 

minimum research and teaching excellence standards were clearly established beforehand; letters of 

recommendation from outside experts were required; merits were evaluated in written reports by ad hoc 

committees, and final decisions were taken by tenured faculty members in a department vote.  

It should be noted that, except for CEMFI, the rest of Spanish institutions in the dataset are public, 

and their tenured faculty are civil servants. To become a tenured associate or full professor, a candidate 

must pass a competitive public examination contest –oposiciones– similar to the system followed in other 

European countries. Thus, there was a dual system at work: the public system for the country as a whole, 

and the system described above that operates exclusively within the economics centers in the dataset. 

However, since the tenure and promotion standards in the latter were much more demanding than in the 

rest of the system, whenever there was an official vacancy the “internal” candidate had no difficulty filling 

it against potential rivals; if there were a better candidate willing to work in any of these centers, she would 

have already been hired there.  

2. The four university departments in our dataset had strong Ph.D. programs consisting of two 

years of course study and around three years for the writing of a dissertation. Students, all of whom 

                                                            
21 As observed in Section SM11 in the Supplementary Material, the proportion of inbreeding in Spain in 2007 is smaller than 
in 14 sample countries: the U.S., the four open countries, the seven closed countries, Portugal, and Israel (Table R). 
22 The steps included: publishing job vacancies on the Internet; first round candidate selection by an ad hoc committee; 
interviews with those selected in the job market, which had been held since the mid-1990s at the annual meeting of the Spanish 
Economic Association and, at least in the case of Carlos III and Pompeu Fabra, in the job market held at the Winter meetings 
of the American Economic Association; Seminar presentations and, upon hearing department members’ opinions, extension 
of job offers. 
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receive financial support during the entire program, were recruited internationally among hundreds of 

applicants, and the Ph.D. programs in the UAB and the University of Alicante were part of European 

networks.23 Finally, the commitment not to hire their own Ph.Ds. provided incentives to these 

departments for organizing the best possible program in order to facilitate the placement of their graduate 

students elsewhere. This also required the organization of a “Spanish” job market that has been working 

every year since 1995. In contrast, we had to wait until 2018 for the European Economic Association to 

organize the first version of a European job market for economists. 

3. The use of English as a working language was established for the first time in continental Europe 

in 1966 at CORE (Center for Operations Research and Econometrics) in Leuven, Belgium. Spanish 

centers followed suit during the 1990s. Seminars and graduate programs in all centers, as well as many 

disciplines in undergraduate programs at UAB, Carlos III and Pompeu Fabra, were conducted in this 

language.  

C.2. Resources 

Three points should be noted. Firstly, recall that wages have not been controlled for in this study. 

Anecdotal information suggests that, in purchasing power terms, Spanish salaries for tenured faculty in 

public institutions in the dataset were equal or below German, French, and Italian ones.24 Secondly, in 

the Spanish case there are two qualifications. (i) There was some leeway concerning what can be paid to 

young tenure-track candidates. (ii) Contingent on the research (and teaching) trajectory of each faculty 

member, there were internal incentive systems to assign the teaching load and/or to complement –in a 

                                                            
23 ENTER in 1993 originally included the UAB, Toulouse University, University College London, Tilburg University and 
Mannheim University; afterwards, the Université Libre de Bruxelles, Stockholm University, and Carlos III University joined 
the network in 1995, 2003, and 2006, respectively. On the other hand, QED included the University of Alicante, the University 
of Amsterdam, the University of Bielefeld, the University of Copenhagen, the University Nova of Lisbon, the University Paris 
I, the University of Venice, and the University of Vienna. 
24 Consider, for example, the information on average salaries in academia in U.S. dollars by level of seniority in selected 
countries and geographical areas in IONOMICS Salary Report 2018 (Graph 5, inomics.com). Relative to Spain, the ratios for 
junior faculty in Germany, France, and Italy are 1.54, 1.04, and 0.95. For senior faculty, the ratios are 1.31, 1.31, and 1.05. 
Interestingly, these ratios for Central and South America are 1.34 for juniors and 1.01 for seniors. According to this source, 
average salaries for faculty members in the U.S., the U.K., or North America and Western Europe are considerably greater 
than in Spain. We expect these 2018 ratios to be of the same order of magnitude during our sample period. 
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moderate way– the civil servant salaries in public institutions. Having some wage autonomy during the 

tenure-track period, as well as the annual recognition of research merits were valuable policy options. 

Thirdly, the increase in public resources for higher education in Spain since the mid-1980s in regular 

university budgets, as well as through competitive national and European Union research grants, made 

possible to finance, not only Ph.D. programs, but other important academic-related activities, such as 

travel expenditures, computing facilities, and a rich network of weekly seminars. Sabbaticals, and visiting 

faculty for undergraduate and graduate teaching were also funded.  

6.2. Other factors at work 

To understand how these unobservables at the department level actually affected people’s behavior, 

we must take into account the following two factors. Firstly, in Spain, as in Germany, France, or Italy, for 

example, academic labor markets in our period of study are fragmented, scarcely mobile and transparent, 

and dominated by linguistic considerations (Ehrenberg, 2003, Avveduto, 2005, Musselin, 2004, 2005). 

Recruitment in what Bonaccorsi et al. (2017b) call the Continental Europe model “makes it difficult for 

universities to enforce a consistent strategy of excellent quality, due to the centralization of main decisions regarding academic 

staff in terms of legislative and administrative regulation, and the lack of substantive autonomy of departments” (p. 443). 

Thus, the aggressive recruitment strategy, the meritocratic policy, the minimum degree of inbreeding, the 

research incentives, the existence of an international Ph.D. program as well as a Spanish job market, and 

the role of English in daily professional life in our sample Spanish institutions constituted an exception 

relative to the mass of public centers both in economics and other sciences in Spain and other comparable 

European countries. The exceptional nature of this experience contributed to its international visibility 

from its inception.  

Secondly, since 1990, the six Spanish centers formed an informal network within which they 

competed and cooperated. They competed for the best faculty and graduate student talent, as well as for 

available grants, both within and outside Spain. Thus, they directed their hiring and promotion policy, and 
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they strived to place their Ph.D. students as well as possible, with the aim of improving their reputation –

their main weapon in this competitive process. In Aghion et al. (2010), autonomy and competition combined 

increase universities’ productivity. In our case, the virtuous circle of (partial) autonomy and competition 

improved the performance and the attractiveness of the Spanish centers. At the same time, these centers 

cooperated in certain dimensions: they shared information, and copied organizational solutions adopted 

by another network member. At any rate, the fact that several centers were able to develop together in a 

single country reinforced the credibility of the entire experience. 

Although nothing like this had taken place in other European countries, it must be recognized that 

there were very similar experiences in some continental European centers, such as the University of 

Toulouse that, together with the London School of Economics, has been at the top of all European 

rankings since 1990. Similarly, human resources policies at the University of Bocconi were based on 

pursuing research excellence. However, in other German, French or Italian elite centers, reformist 

economists had only been able to influence, but not dominate, hiring and promotion policy. Thus, contrary 

to the Spanish case, good practices in other European countries remain rather isolated in a handful of 

institutions immersed in a traditional public-sector system controlled by a relatively large contingent of 

stayers not particularly interested in meritocratic governance rules. 

In this context, Spanish economists with an entrance opportunity into the best Spanish departments 

easily appreciated the advantages of the new system. This may explain the relatively high proportion of 

brain circulation in these departments, as well as the relatively low proportion of brain drain among Spanish 

economists. In turn, foreign faculty members and, above all, new Ph.Ds. from top international graduate 

programs quickly understood that the Spanish way to implement the Anglo-Saxon department model in a 

Latin country was credible. Thus, since the early 1990s a considerable number of foreigners decided that, 

in spite of relatively low wages, working in certain Spanish institutions constituted a good investment in 
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human capital.25  

To finish this discussion, it must be emphasized that not all was well in Spain. Many of the best 

foreigners spent only a limited period at Spanish centers before migrating again, or going back to their 

countries of origin, to profit from better economic and academic conditions. Even some excellent brain 

circulation Spaniards decided to migrate abroad. Lack of resources has conditioned the ability of Spanish 

centers to retain much of the best talent that they were able to attract at the beginning of their careers.26 

Consequently, as observed in Table S in the Appendix in the Supplementary Material, the percentage of 

immigrants with less than seven years of experience in Spain is the third largest among the 16 countries 

with a percentage of brain gain above 14%.  

6.3. After the crisis  

One may wonder how the mobility patterns studied in this paper have been affected by the severity 

of the 2008 economic recession in Spain. A proper answer requires another paper. Here, we will simply 

review the faculty composition of the six Spanish centers in the 2018-19 academic year. As we can see in 

Table 7, the total number of individuals has grown from 183 in 2007 to 222 in 2018. The percentage of 

foreigners in Spain is now 41.3%, well above the 28.4% in 2007. These percentages vary from 23% in the 

UAB and Alicante, to more than 50% in IAE and Pompeu Fabra. 

Table 7 around here 

The following comments are in order. Firstly, the retirement of most of the 15 Spanish economists 

around 60 years of age in 2007 has tended to decrease the percentages of stayers and brain circulation. 

                                                            
25 Recall that the number of foreigners in Spain went from 3 in 1990 to 57 in 2007, with an increase in the percentage of brain 
gain from 5.5% to 31.1% (note 20). For the role of non-pecuniary factors for the decisions of migrant scientists on coming to 
work in their current country of residence, see Stephan and Levin (1992), Sauerman and Roach (2010), Franzoni et al. (2015), 
Van Bouwel and Veugelers (2014), Lepori et al. (2015), Stephan et al. (2015), Veugelers and Van Bouwel (2015). 
26 This coincides with the findings showing that high-skilled workers who have experienced mobility in the past have a higher 
propensity to move than natives who have never experienced mobility (Kerr and Lincoln, 2010), and the findings in Musselin 
(2004) showing that most post-docs in nuclear physics and biology in France, Germany and the UK conceive of their foreign 
experience as a way of improving their chances for recruitment in their own country.  
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Secondly, a large contingent of young foreigners have kept arriving in recent years. For example, 30 of the 

60 brain gain economists at Carlos III and Pompeu Fabra in 2018 (or one third of the total in Spain) are 

in tenure track and/or have been hired since 2012. The fact that the sum of brain circulation and brain 

gain has increased from 68.8% in 2007 to 75.6% in 2018 indicates that, in spite of the crisis, Spain continues 

to be an attractive option. Together with the role of the good governance practices emphasized in this 

paper, it should be noted that national and European funds for research excellence have been exerting a 

positive impact on Spanish centers since the turn of the century.27 An analysis of brain drain patterns and 

a comparison with other countries is beyond the scope of this paper. 

7. Conclusions 
 

In this paper, we have presented some evidence on geographic mobility patterns in elite academic 

institutions in economics. Conditional on some personal, departmental, and country characteristics, as well 

as a set of country dummy variables, we have estimated the effect of working in 2007 in a given country 

on the probability of becoming brain gained, and the effect of being born in a given country on the 

probability of becoming brain drained. Then, we have also estimated the net effect of each country dummy, 

defined as the difference between the previous two. 

Collecting information on a selection of the best institutions and their faculties using international 

rankings as well as department and personal web pages is a difficult job. Thus, our department selection is 

debatable; the listing of economists in each department might not accurately reflect the roster of full-time 

researchers in each case, and the information on personal characteristics and publications might be subject 

to measurement error. We are fully aware that the interest of our results is conditioned by the shortcomings 

of our dataset. However, in a context of scant information on comparable mobility patterns across 

                                                            
27 In 2018, a total of 56 individuals enjoy special fellowships: 26 from Spanish programs (8 Ramón y Cajal, 8 Maria de Maeztu, 

6 Juan de la Cierva, and 4 from other non-profit institutions), 11 ICREA fellowships in Catalunya, and 19 from European 
sources (15 from the European Research Council, and 4 Marie Curie). In addition, the Catalan institutions (through the 
Barcelona Graduate School) enjoy the Severo Ochoa grant. 
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countries, we have argued that our data on the brain gain, brain circulation, and brain drain phenomena is 

of good quality. Moreover, our correlation results on productivity comparisons justify a scientific policy 

for attracting foreign talent, minimizing brain drain, and promoting brain circulation. 

It can be observed that, until 1990, Spain can be characterized as a brain circulation country where 

promising B.As. earn a Ph.D. abroad and then come back to work to their country of origin. Italy, Greece, 

Portugal, Turkey, Brazil, Argentina, and Chile are the countries in our dataset exhibiting this pattern. From 

1990 until 2007, however, Spain has joined the U.S., the four open countries –UK, Canada, Australia, and 

Switzerland–, and Mexico and China in their ability to attract a sizable proportion of foreigners. In addition, 

many Spaniards earning a Ph.D. abroad have returned home, thus reducing the brain drain flow. 

Differences in the patterns of brain gain, brain circulation, and brain drain between Spain and comparable 

European countries, i.e. Germany, France, and Italy, are maintained after the introduction of control 

variables. 

How can these mobility patterns be explained? We have suggested an interpretation along the 

following lines. Against all odds, in the midst of a public system with fixed salaries for tenured positions, 

coalitions of brain circulation economists in the six Spanish centers in our dataset have autonomously 

changed the governance of their working places by introducing a rigorous merit system, international Ph.D. 

programs, and the use of English as a working language. Meanwhile, in the rest of continental Europe 

there were excellent but isolated comparable experiences. Although we are not well informed on the details, 

in countries like Germany, France, and Italy the governance of economics departments remained, by and 

large, unchanged during the period of study. We have argued that the combination of such governance 

differences with the availability of resources to finance certain strategic research needs have made possible 

the appearance of a relatively large brain gain and a relatively small brain drain in Spain.  

In the search for an explanation of the relatively poor performance of continental Europe in life 

science, information science, and materials science, Bonaccorsi (2007) has proposed a shift of attention 
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from science policy to scientific institutions: “This is not to say that policies do not matter, but rather that we should 

consider to what extent their impact may be neutralized by existing institutional features” (p. 311). In this context, the 

limitations of the dataset and the lack of variables capturing governance characteristics render our results 

and their interpretation merely suggestive. Nevertheless, they are important because it indicates that, even 

in the absence of an official policy at the university or the national level and in the presence of relatively 

low wages, changing the rules at the institution level in an isolated discipline matters by affecting brain 

gain, brain circulation, and brain drain mobility patterns.  

However, lack of resources for retaining some of the best foreigners –and even nationals– has given 

rise to a second type of brain circulation. Since 1990, Ph.Ds. from top international graduate programs 

have come to Spain to start their careers before leaving again to their own or other countries. So far, those 

who had left have been replaced by the next cohort. However, we should note that the results reviewed in 

this paper favoring Spanish centers in economics are the consequence of favorable circumstances. As 

indicated in Ruiz-Castillo (2008), ceteris paribus, when the rest of the European countries loosen the reins, 

establish a higher level of competition in their university systems and design their incentive schemes so as 

to promote quality research, with the current real salaries in Spain it will be difficult for the most prestigious 

Spanish institutions to maintain their current attractiveness, and hence to emulate the best centers in the 

rest of the world. 
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Figure 1. Partition of individuals working in 2007 in each country into brain gain, brain circulation, 

and stayers 
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Figure 2. Countries classified according to the percentage of net gain over the nationals (brain circulation + 
stayers) working in each country  
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Table 1. Productivity comparisons between foreigners, brain circulation, and stayers working in all countries 
  
  
 
 
                                                     
A. Results within the five department categories      
 

Top 25 U.S. departments      Foreigners  Brain circulation  Stayers 
Top 15 non-U.S. departments 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 
Next 27 U.S. departments      Brain circulation > Foreigners > Stayers 
Bottom 43 non-U.S. departments 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 

Last 15 non-U.S. departments in brain circulation countries   Foreigners  Brain circulation > Stayers 
except Israel (Portugal, Greece, Turkey, Brazil, Argentina, Chile) 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 
 
 
B. Results within specific countries 
                  
 
Mexico         Foreigners > Brain circulation and Stayers 
--------------------------------------------------------------------------------------------------------------------------------------------------- 

Top 25 U.S.       Foreigners  Brain circulation  Stayers    
U.K.         
Canada   
Israel 
 

Australia/Switzewrland      Foreigners  Brain circulation > Stayers 
Germany  
Belgium  
Denmark/Sweden 
Portugal, Greece, Turkey, Brazil, Argentina, Chile 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 
Next 27 U.S. departments       Brain circulation > Foreigners > Stayers 
France       
Spain 
 
 
China (there are no stayers)      Brain circulation > Foreigners  
 

Netherlands       Brain circulation  Stayers > Foreigners 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
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Table 2. Productivity comparisons between brain drain, brain circulation, and stayers among economists born in 
all countries 
  
  
 
 
                                                        
U.K., Sweden/Denmark      Brain drain in the Top 25 U.S. departments > Stayers 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 
Spain, Germany, France, Italy, Italy, Belgium, Australia/Switzewrland  Brain drain in All other departments > Stayers 
Chine, Portugal, Greece, Turkey, Brazil, Argentina, Chile  
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 
Canada, Netherlands, Israel      Brain drain in the Top 25 U.S. departments < Stayers 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
 
U.S.        Brain drain < Stayers in the Top 25 U.S. departments  
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
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Table 3. Estimated coefficients of the probability of becoming brain gained and brain drained 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a Greece, Portugal, Turkey, Brazil, Argentina, and Chile  
 b Dummy variables that take the value one if the individual obtained her Ph.D. at the following places: (i) Harvard 

and MIT, the two most popular graduate schools in the U.S. among the economists with at least one publication that 
work in 2007 in the top 81 Economics departments worldwide according to the Econphd (2004) ranking (Albarrán 
et al., 2017a); (ii) the next eight, (iii) the next fifteen, (iv) and the last 27 U.S. economics departments in the dataset 
(see Table A in the Supplementary Material for the specific schools); (v) other U.S. departments; (vi) the UK, Canada, 
and Australia; (vi) the remaining countries in the European Union after the accession in 2004 (Germany, France, 
Italy,  Spain, Netherlands, Belgium, Sweden, Denmark, Greece, Portugal, Austria, Finland, and Ireland), as well as 
Israel, referred to as Other Western, which are in the regressions’ constants, and (vii) other countries in the Rest of the 
World (individuals without a Ph.D. are included in the last category).   

 BRAIN GAINED  BRAIN DRAINED 

 Coeff. t-statistic  Coeff. t-statistic 
      

Constanta -1.550 -5.3  -3.422 -12.4 
U.S. 0.219 1.2  -1.260 -8.2 
UK 0.871 4.8  0.359 2.3 

Canada 1.243 6.1  0.538 3.2 
Australia 1.233 4.8  0.846 3.8 

Switzerland 1.300 4.4  1.366 4.1 
Germany 0.181 0.8  0.616 4.0 
France -0.194 -1.0  0.090 0.6 
Italy -1.023 -3.6  0.614 5.3 
Spain 0.421 2.4  -0.101 -0.7 

Netherlands -0.076 -0.4  -0.192 -1.0 
Belgium -0.022 -0.1  0.116 0.7 

Sweden 0.090 0.3  0.435 1.8 
Denmark 0.195 0.8  0.092 0.5 

Israel 0.068 0.2  0.101 0.6 
Mexico 1.125 3.7  0.059 0.3 
China 1.352 3.2  0.018 0.1 

      
Log indiv. Q index 0.058 2.4  0.061 2.2 

Exp -0.055 -6.3  -0.054 -5.9 
Exp2 0.001 2.9  0.001 3.1 

Female 0.011 0.2  0.069 0.9 
      

Ph.D. inb:      
(i) Harvard & MIT -0.428 -3.5  0.271 2.3 

(ii) Next 8 U.S. -0.055 -0.5  0.650 6.6 
(iii) Next 15 U.S. -0.017 -0.2  0.815 7.3 
(iv) Next 27 U.S. -0.089 -0.6  0.741 5.1 

(v) Other U.S. -0.248 -1.1  0.682 2.6 
(vi) UK, Canada, Australia -0.107 -1.0  0.181 1.6 

(vii) Other Western - -  - - 
(viii) Rest of the World 0.102 0.4  0.178 0.6 

      
Log department mean Q 

index     0.237 
 

3.8 
  

0.576 
 

8.8 
Relative GDP  

per capita    1.658 
 

       9.9 
  

0.507 
 

2.7 
 

N 3,540 
  

3,523 

Pseudo R2 
0.293  0.304 
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Table 4. Effects of the country dummies on the probability of becoming brain gained  

  

 
Effectsa 

(1) 

       Differences relative  
                to Spainb 

(2) 

p-values 
(3) 

Greater than Spain    
China 0.501 0.350 0.005 

Switzerland 0.484 0.333 0.000 
Canada 0.465 0.314 0.000 

Australia 0.462 0.311 0.000 
México 0.425 0.274 0.009 

UK 0.329 0.178 0.002 
  

Equal to Spain    
Spain 0.151 - - 
U.S. 0.075 -0.076 0.158 

Denmark 0.067 -0.084 0.275 
Germany 0.061 -0.090 0.209 
Sweden 0.030 -0.121 0.206 
Israel 0.022 -0.129 0.238 

    

Smaller than Spain    

Belgium -0.007 -0.185 0.006 
Netherlands -0.024 -0.175 0.003 

France -0.058 -0.209 0.000 
Italy -0.210 -0.361 0.000 

 
-------------------------------------------------------------------------------------------------------------------------- 
a Effects of each country dummy on the probability of becoming brain gained with respect to the countries in the 
constant (Greece, Portugal, Turkey, Brazil, Argentina, and Chile) 
b Differences between the effect of each country dummy on the probability of becoming brain gained and the 
effect of the Spanish dummy  
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Table 5. Effects of the country dummies on the probability of becoming brain drained 

 

 
Effectsa 

(1) 

       Differences relative 
               to Spainb 

(2) 

p-values 
(3) 

Greater than Spain    
Switzerland 0.494 0.530 0.000 

Australia 0.328 0.364 0.000 
Germany 0.239 0.275 0.000 

Italy 0.238 0.274 0.000 
Canada 0.208 0.244 0.000 
Sweden 0.167 0.203 0.042 

UK 0.137 0.173 0.004 
  

Equal to Spain    
Belgium 0.043 0.079 0.192 

Israel 0.037 0.073 0.292 
Denmark 0.034 0.070 0.336 

France 0.033 0.069 0.197 
México 0.021 0.057 0.546 
China 0.007 0.043 0.650 
Spain -0.036 - - 

Netherlands -0.066 -0.030 0.641 
    

Smaller than Spain     

U.S. -0.281 -0.245 0.000 
 

-------------------------------------------------------------------------------------------------------------------------- 
a Effects of each country dummy on the probability of becoming brain drained with respect to the countries in the 
constant (Greece, Portugal, Turkey, Brazil, Argentina, and Chile) 
b Differences between the effect of each country dummy on the probability of becoming brain drained and the 
effect of the Spanish dummy  
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Table 6. Net effects of the country dummies  
 
 

 
Effectsa 

(1) 

         Differences relative 
                  to Spainb 

(2) 

p-values 
(3) 

Greater than Spain    
China 0.494 0.307 0.000 

México 0.404 0.217 0.033 
  

Equal to Spain    
U.S. 0.356 0.169 0.172 

Canada 0.257 0.007 0.210 
UK 0.192 0.005 0.674 

Spain 0.187 - - 
Australia 0.134 -0.053 0.680 

    

Smaller than Spain     

Netherlands  0.042 -0.145 0.027 
Denmark 0.033 -0.154 0.086 

Switzerland -0.010 -0.197 0.000 
Israel -0.015 -0.202 0.008 

Belgium -0.050 -0.237 0.001 
France -0.091 -0.278 0.000 
Sweden -0.137 -0.324 0.006 

Germany -0.178 -0.365 0.000 
Italy -0.448 -0.635 0.000 

-------------------------------------------------------------------------------------------------------------------------- 
a Net effects of each country dummy with respect to the countries in the constant (Greece, Portugal, Turkey, Brazil, 
Argentina, and Chile) 
b Differences between the net effect of each country dummy and the net effect of Spain 
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Table 7. Partition of the economists working in 2007 in Spain into stayers brain circulation, and brain gain 

 
 
 
          UAB   Alicante   IAE  CEMFI    Carlos III    Pompeu Fabra*   Total      %         % in 2007** 
 
Stayers          10        21        1        1            10       12               55       24.4 31.2 
 
Brain circulation         14           9           8           13                17                    16                   77       34.3  40.4 
 
Brain gain           7           9         10            7            23       37  93      41.3 28.4 
 
Total          31          39      19          21                 50                    65                  222    100.0           100.0    
 
------------------------------------------------------------------------------------------------------------------------------------------------------- 
*   Excluding Economic and Business History, Finance and Accounting, Management and Oerganization Studies, and    
Operations Management  
 
** From Table B in Section SM4 in the Supplementary Material 
-------------------------------------------------------------------------------------------------------------------------------------------------------- 
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