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Abstract

We analyze the impact of human capital formatiorough migration on performance by

studying the impact of football players’ migratiem foreign clubs on their origin countries’

international football performance. In our modelgration to foreign clubs allows players to

improve their skills. Its impact on national teaerfprmance is positive and increasing with the
difference in quality between foreign and home ¢ouolubs. To test this prediction, we have
collected information on the club of employmentnational team players for most countries in
the world. We have constructed an original migratiedex, weighing each emigrant player by
the quality of the foreign club employing him. Wd strong and robust support for the
theoretical prediction that migration of nationahmn players improves international football
performance, particularly for countries with lowgrality football clubs.

JEL Classification: F22, J24, L83
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1. Introduction

It is well known today that international migratiaffects the level of human capital in
origin countries in both positive and negative walys the short term, migration of skilled
workers leads to a direct loss of human capitaltlier origin countries of migrants. In the long
term, migration may induce human capital gains ugloseveral channels. The possibility of
migration increases individual incentives to invieshuman capital. Migrants’ remittances may
allow more families to afford such investments. @amigrants return to their origin countries
after a while, with new skills acquired abroad. Breging on circumstances, the net impact of
skilled migration on human capital may be eithegat®e or positive, what is sometimes
referred to as “brain drain” or “brain gain”.

A particularly interesting sector to study thesée@t is sports, where international
migration is a very important phenomenon. The slb&dmigrants in the main sports leagues in
Europe and North America is very large comparedther economic sectors, in particular for
the top leagues. In this paper we focus on footfsaitcer) player migration, which has grown
largely over the past decade. Migration of footlpddlyers accelerated with the 1995 Bosman
ruling of the European Court of Justice, which regewrestrictions on the number of players
originating from European countries that could éerwited by European clubs, and which was
extended to other origin countries (and sportsjheyMalaja, Kolpak and Simutenkov cases and

the 2000 Cotonou agreemérin some cases, European first division teams nowl@y 100%

! See e.g. Mountford (1997), Adams (2003), Starlo4200Ozden and Schiff (2005), Boucher et al. (208®)ne et
al. (2001, 2008), Dustmann et al. (2011).

2 The Malaja, Kolpak and Simutenkov cases extend3theman jurisprudence to different sports and tiaais of

Central Eastern European and Commonwealth of Intkpe States (CIS) countries (Andreff, 2006). TIOO®@
Cotonou agreement, signed by the European Uniorv@niifrican, Caribbean and Pacific countries, aiathlete

transfers from the latter area under the qualificadf assimilated Europeans (Chaix, 2004). Focudisions on the
implications of the Bosman ruling, see e.g. Simm@t@97), Szymanski (1999), Antonioni and CubbinQ@Q

Ericson (2000), Feess and Muehlheusser (2003), 2846), Kleven et al. (2011).



migrant players. Similarly to the familiar brainattr concerns, the globalization of the market
for football players has been accused of causirigmascle drain” for developing countries,

depriving them of their most talented players te trenefit of professional leagues in rich
countries’

Interestingly, a particularity of football playerngnation differentiates muscle drain from
the brain drain. Unlike most skilled migrants, wban only work in one country at a time,
football players can play for their home countryior@al team while being hired by a foreign
country club. Thus, not only are national teamsdegyrived of migrants’ talents, but they may
actually benefit from the additional skills acquirey these players in top foreign leagues.

However, there is no clear empirical evidence os idsue. Some sports analysts argue
that football player migration indeed raises thaliqy of developing countries’ national teafhs.
Other analysts dispute thisad hoc observations do suggest that developingtcies have done
better since the start of substantial migration tleéir football players to rich country
competitions. African teams have performed increglgi well in World Cups in the past
decades. For example, Ghana, with many nationat fg@ayers employed by European clubs,
managed to reach the quarter final in the 2010 8Gup. This is an important achievement for
an African country, with only two precedents: Caawgrin 1990 and Senegal in 2002.

This paper goes beyond anecdotal evidence by pngvalrigorous econometric analysis
of the impact of national team player migration the international football performance of

sending countries. It contributes to two recendfieof the economics literature: the migration

% See e.g. Gerrard (2002), Magee and Sugden (20@2)yeff (2004, 2009), Darby (2007a, 2007b), Darbyake
(2007). See Swinnen and Vandemoortele (2008) fewiaw.

* See e.g. Milanovic (2005), Gelade and Dobson (ROR@drik (2008), Frick (2009), Ozden (2010), Besso al.
(2011).

® See e.g. Giulianotti (1999), Maguire (2008), Arifi(2004, 2009).



literature that analyses empirically the impacskifled migration on the level of human capital
in sending countries and the sports economicsatitez that analyses the determinants of
international football performance.

Recent datasets on migration rates by skill lelialse allowed empirical analyses of the
impact of skilled migration on human capital accletion in sending countries. Some papers
focused on the positive effect that the possibitynigration may have on individual returns to
investments in human capital (Beine et al., 2008102 Beine et al.,, 2011). Other papers
analyzed the role played by migrants’ remittancesovercoming liquidity constraints for
investing in human capital (Faini, 2007; Niimi ¢t, 2008; Amuedo-Dorantes and Pozo, 2010)
or the role played by migrants in transmitting bebeal norms from their host to home countries
(Beine, Docquier and Schiff, 2008). The impact ofrtan capital acquired abroad and brought to
sending countries by temporary/return migrantsnis of the less well documented areas in this
literature® Existing studies usually compare return migramd aon-migrants with respect to
their educational attainments or their incomes (8éal2007; De Vreyer et al., 2010; Gibson and
McKenzie, 2012). Both of these measures have s@weats. The education level does not take
into account productivity enhancing skills sucheaxposure to different working practices and
new technologies, while the income level is affddbg factors other than productivity, such as
social networks and job seniority, in particular emhlabor markets are imperfect. The
professional sports sector is one of the few sedtmrwhich objective productivity measures are
available (Kahn, 2000; Holmes, 2011; Simmons andriB011). Moreover, institutional
constraints specific to the sports sector (one sieebe a citizen in order to represent a country’s

national team) and data availability (the clubgwiployment of national team players can easily

® For a review, see Docquier and Rapoport (2012).



be found on the internet) make high-level footlaallery interesting case study of human capital
gains obtained through migration.

Empirical studies in sports economics have showhittiernational football performance
is determined by economic, demographic, cultulahatic, historical, institutional and political
factors (Hoffmann et al., 2002; Houston and Wils2®02; Torgler, 2006; Macmillan and Smith,
2007; Leeds and Leeds, 2009). To the best of owwladge, six academic papers have
analyzed, directly or indirectly, the effects oftinaal team player migration to foreign leagues
on the international football performance of segdinuntries.

Milanovic (2005) is the first to consider this gties. He focuses on the impact of player
migration on inequality between teams, rather tloamnteam performance. He develops a
theoretical model predicting that the opening doftlb@ll markets reduces inequality between
national teams due to skills spillover between @tayHe provides descriptive statistics from the
history of the World Cup suggesting that inequdbgtween national teams, as measured by the
average goal difference between winners and loggesjually decreased between 1950 and
2002. Gelade and Dobson (2007) are the first teigeoan econometric analysis of the impact of
migration on national team performance. They edBmae effect of an expatriate index,
measured by the percentage of national team plagensng abroad, on the comparative strength
of national football teams. While controlling fanet size of the talent pool, football culture,
economic resources and the climate, they find aipesand highly significant coefficient for
their expatriate index. On the basis of data on3theational teams that qualified for the 2006
World Cup in Germany, Baur and Lehmann (2007) regjfeédération Internationale de Football
Association (FIFA) rankings on the number of impdrtand exported players. They find that

national teams with a higher percentage of playeder contract abroad perform better. Using



panel data on the participation to semifinals amal$ in the World Cup and the European

Championship from 1978 until 2006, Frick (2009)denthat the migration of players to the

financially rewarding leagues in Western Europesdoet improve national team performance.
Yamamura (2009, 2012) provides empirical evidencethee existence of football technology

spillovers from developed to developing countriéee author considers the average world
ranking points for the best leagues, i.e. Iltalygland, Germany and Spain, as a proxy for the
most advanced technology level and finds that teldyy transfers have a positive impact on the
performance of developing countries’ national teams

A related research question is the impact of fdbfidayer migration on the international
football performance of receiving countries. Astiie general immigration debate, the focus in
the sports sector lies on potential negative effect domestic players, such as their crowding-
out by migrant players . However, existing studesfootball have found immigration to have
either a positive or no effect on internationaltimdl performance (see e.g. Baur and Lehmann,
2007; Karaca, 2008; Poli, 2009; Binder and Find2§12) and a related study on basketball
shows that domestic players’ skills are improvexhrfrinteracting with migrant players (Alvarez
et al., 2011).

Our contribution to this literature is threefoldirdt, we provide a simple theoretical
framework predicting that the impact of migratiom mational team performance is positive and
that it increases with the difference in qualityvieeen foreign and home football clubs. Second,
we construct a migration index a la SpilimbergoO@)0 that weighs migrants by the quality of
the clubs employing them. Our index is a more ateumeasure of human capital gains from
migration than the percentage of migrant playersduis the literature, since the quality of

training varies considerably among the clubs tocWwiplayers migrate. Third, our econometric



specification is designed in a way that reducesrsg\ypossible endogeneity biases from previous
studies. Our dataset includes all national teant raot only those that qualified for some
international tournament in order to avoid sam@kecion biases. We include several proxies
for the quality of football in each country in orde avoid omitted variable biasésinally, in
order to account for potential reverse causalitywben national team performance and
population and migration, we use population sizetead of the number of regular football
players as a proxy for each country’s talent pamid we perform instrumental variables
estimations.

Our theoretical framework assumes that there aoectwintries in the world, which differ
in the quality of their football clubs. Nationabta players’ skills are determined by their innate
talent and the quality of training in the club fahich they play. Players’ revenues are an
increasing function of their skills. Each playercdies whether or not to migrate to a foreign
club. Migration is costly, but it increases plageskills and revenue to the extent that the quality
of training and competitions is superior in theeign club. We show that only the most talented
players will migrate if the skills gained throughgmation are proportional to talent. We compute
the migration rate for national team players andsivaw that it has a positive impact on national
team performance. This impact increases with tlfierdnce in quality between foreign and
home clubs.

We test these predictions using cross country diataational team performance and the

club of employment of national squad players. Wl fihat our weighted migration index has a

" The quality of football in each country affectstboational team performance and players’ migragiatierns.

8 The performance of the national team may influethee popularity of the game, and therefore the remuf
regular players.

° Countries that are able to form better footba#lyprs should have a better performing national tdamalso a
higher migration index, since better players areeniely to migrate to top foreign leagues.



positive and significant impact on the performaontenational squads and that this impact is
higher for countries with lower quality footballutls. This result is very robust across different

specifications.

2. Theoretical Framework

Consider a world with two countries: home and fgmeiEach country has a football club
and a national football team with players. Playet, i = 1,.., N in the home national team has
an innate talent; and player, i = 1,.., N in the foreign national team has an innate tatgnt
Given that our focus is on (highly skilled) natibteam players, we can reasonably assume that
their skills are to a large extent observable teifp recruiters. Players are ranked by increasing
talent, such that; < t, < - <ty andt;* < t,* < - < ty*. Lett = YV, t; be the total stock
of talent in the home national team arfd= YV, t;* be the total stock of talent in the foreign
national team.

The talent of each player and the training quatitihe club for which he plays determine
his skills for football. We assume that the sksll®f playeri are given by the function:

S = kity, (1)
where k; is the training quality in the club employing pdayi. Training quality refers to all
parameters affecting players’ skills: the qualityrgrastructure and coaching, as well as learning
spillovers from playing with or against other highbality players. For simplicity, assume that
each player takes training quality as given, edqad in the home club ané™ in the foreign

club, with k* > k.1° Several factors may explain why foreign clubs offetter training. The

19 We model training quality as exogenous in ordekeep the model as simple as possible. While mgigjuality
also depends on the average level of talent atid skithe clubs’ players, it is reasonable to assuhat each player
takes this average quality as given when makingntigration decision. An interesting extension woble to
endogenize training quality at home and abroadlloyvang it to depend on migration decisions . Theigration
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foreign country may be richer and therefore it n@yve more resources to invest in football
infrastructure, medical care and other traininglitees. Alternatively, the foreign country may
have a longer football history, and therefore hagquired superior techniques, better coaches,
etc.

We reasonably assume that players’ wages are amasing function of their skills
(Bridgewater et al., 2011). A player with skills earns a wages;, with y > 0.** Players can
choose to play for the foreign club, but they canplay for the foreign national team. By
migrating to a foreign club, home country natioteglm players improve their skills and wages,
asykt; < yk*t;.

In line with the international migration literaturave suppose that migrating abroad
entails a cost for the players. This cost includes moving expends, but also emotional and
social costs of leaving one’s home country, leagramew language, adapting to a new culture,

etc.

would affect not only migrating players’ human dapibut also the human capital of origin and degion country
players. The spillover effect on destination coymtiayers has been analyzed empirically in the cddssketball
by Alvarez et al. (2011).

M This assumption implies that for given skills, y#es earn the same wages at home and abroad. €iltsreould
hold if we alternatively assumed that for giverliskivages are higher abroad.



No player from the foreign national team will miggdao the home club, since that would
imply bearing the migration cost and earning loverenues. Home national team playevill
migrate to the foreign club if:

ykt; < yk*t; — c, ()
which is equivalent to

t;>t;=c/y(k* —k). 3)
Condition (3) implies that only sufficiently talett players emigrate. Emigrant players are
positively selected because the benefit of mignaisoincreasing with player’s talent, while the
cost is the same for everyotfeA player with a talent level equal tg is exactly indifferent
between migrating and remaining at home. Condi(®)nalso implies that the minimum talent
level inducing migration increases with the migvaticost and decreases with the difference in
training quality between foreign and home clubs.

As players are ranked by increasing talent levely playersi > © migrate, where is
defined as followst = 0 if t;<t;, 1 = N if t; >ty andi =1 if t; < t;<t;,, for somel betweenl

andN.

2 This feature is not essential for subsequent t@swhich would also hold if migrants were randorablected
from the pool of players.
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Define the football migration rater as the share of national team talent playing for a
foreign club:
m=3Ylo /It (4)
Define the performance of the home national teanthasprobability to win a game
against the foreign national team. Following thertp economics literature (e.g. Szymanski,
2003; Kesenne, 2007), we assume that this probatsilgiven by the contest success function:
p=s/(s+s7), (5)
wherep is the probability that the home team wins a gagainst the foreign team,= YV, s;
is the stock of skills in the home national teand ah= YV, s;* is the stock of skills in the
foreign national tearf®
As all playersi >t from the home national team migrate to a foreilgi,cwhere they
get a training equal tb*, the performance of the home national team wikkgeal to:
p= kXNt + k" Nl t)/ (R Xioa ti + k" Dl t + K XL 6). (6)
Using (4) and (6), we can express performancefasaion of the migration rate:
p = [tm(k* — k) + kt]/[tm(k™ — k) + kt + k*t"]. (7)
Deriving p with respect tan gives:
dp/om = t(k* — k)k*t*/(tm(k* — k) + kt + k*t*)2 > 0. (8)
It follows from (8) that the impact of migration orational team performance is positive and

increasing with the difference in training qualitgtween home and foreign clulg,— k. **

13 By choosing an additive function for players’ &kitletermining team performance, we abstract frarmdn
capital externalities, i.e. the productivity of péas depending on the skills of their team matemstlering such
externalities would be an interesting extensionwfmodel.

141t is easy to check that the relative performantéhe foreign team is negatively affected by miigna, i.e.
dp*/dm < 0, even if the absolute skills of its players arehanged, as they do not migrate and benefit fraan th
same training quality. This result is driven by #ssumption that there are no human capital exieesaand that
immigration does not affect the quality of trainiimgforeign teams.
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In our model, migration improves players’ humanitaecause it allows them to obtain
higher quality training abroad. For simplicity, \@bstracted from other channels through which
migration affects human capital, such as higheestwments in training due to the prospects of
migration that has been extensively modeled antddda the migration literature. Moreover, as
we assume that the quality of training in clubex®genous and there are no human capital
externalities, migration only affects migrating ygas’ skills and revenues.

This simple theoretical framework predicts thattbadl players’ migration to foreign
clubs has a positive impact on the performancé&@f home national team and that this impact
is higher, the higher the difference in qualityvbeen foreign and home clubs. The following

section provides empirical evidence supportingehmedictions.

3. Empirical Framework

We test the predictions of the model using crossty data on FIFA countries’ national
team performance and the club of employment of thiayers. The following sections provide
the definitions of the variables used, the dataesy the estimation techniques, the regression

results and some extensions and robustness checks.

3.1. Variablesand Data

Following the football economics literature, we m@@ national team performance by
the number of FIFA points each national team haaiodd during games played against other
national teams. The number of points per game dakpen the outcome of the game, on the

importance of the game, on the strength of the nppband on the strength of the regional

12



confederatiort> The performance of a team is computed as the $umrent year performance

and a three-year weighted average of previous dmparformances, with a gradual decline in
importance of results. The data on the number BARpoints is taken for February 2010 from
FIFA. Table 1 gives the twenty national teams witl highest number of FIFA points, most of
which originate from Europe.

In order to measure the migration rate of natia@aim players, we have collected data on
the club of employment for players from all natibteams in the world. The composition of
national teams varies slightly every year. We hgenational squad composition during the 2007
or 2008 confederation championships for all coestriparticipating in a confederation
championship. In particular, for Asian football ¢ederation (AFC) countries we use the 2007
AFC Asian Cup squads, for African football confemteon (CAF) countries, we use the 2008
Africa Cup of Nations squads, for North Central Arcan and Caribbean confederation
(CONCACAF) countries we use the 2007 CONCACAF GGlap squads, for South American
confederation (CONMEBOL) countries we use the 200pa América squads and for European
confederation (UEFA) countries we use the UEFA EQ0®8 squads. This data has been
gathered from Wikipedia. Squad compositions at ghanships of the Oceania football
confederation (OFC) were not available. Data forCOEountries and for countries not

participating in confederation championships weravigled by Benjamin Strack-Zimmermann.

!5 FIFA assigns an equal weight to results of frigng@mes and to results of games in minor tournasnedne
could favor the exclusion of the results of frigndjames from the calculation since these games thek
performance incentives of competitive games. Mdamiland Smith (2007) show that the World Footbdd E
Ratings, an alternative index which assigns a lomeight to results of friendly games than to resolt games in
minor tournaments, is highly correlated with thener of FIFA points and that regression resultsnatesensitive
to the choice of the performance measure.

13



If the necessary information concerning the clubeofployment of players was unknown in
Benjamin Strack-Zimmermann’s database, we cons@tetial Sports Medi&

Note that we use 2010 data for national team pmdoce and 2007 or 2008 data for
national squad composition. The reason for usiggdd data for the national squad composition
is that players who have emigrated only recentiyualikely to have significantly increased their
human capital abroad, since acquiring footballlskd a process that takes time (Alvarez et al.,
2011).

As mentioned in the introduction, the literatures hesed the percentage of emigrant
national team players as a measure of the migratts (Gelade and Dobson, 2007; Frick,
2009). However, this index does not take into antdbe fact that some players migrate to
average foreign leagues, where the quality of imgis only slightly better than what they could
obtain at home, while other players migrate to Eyropean leagues, where the quality of
training is the best in the world. Depending on khplayers migrate, the same number of
migrants could correspond to very different humapital gains for the national team. In order to
better quantify the human capital gain due to ntigna we construct a migration index that
weighs each migrant player by strength of the leagiud the division of the club to which he
migrates.

We measure the strength of a league by its UEFAimgn This ranking is associated
with the sum of UEFA coefficients obtained by edehgue in the past five years. The UEFA
coefficients are calculated based on the perforemafdootball teams from each country in the
main European club competitions, the Champions beand the Europa League. In general,

each participating team gets two points for a wime point for a draw and some bonus points for

'8 For around 100 out of more than 5,000 players ifipairiginating from CONCACAF countries), no infoation
could be found on their club of employment. We édeed those players to be non-migrants, i.e. théyot affect
their country’s migration index.

14



proceeding further in the tournament. The UEFA fioeht assigned to a country is the sum of
points obtained by all the participating teams friivat country divided by the number of those
teams. The data are provided by Bert Kassies. dieroto get rid of the inverse relationship
between a country’s position in the ranking anddbality of its clubs, we assign the following
relative ranking to leaguie(Barajas et al., 2005):

7 = (Mygra + 1 — Prank,) /MuEra (9)
wherer; is the relative UEFA ranking assigned to countryi gz, IS the number of UEFA
countries ang,..,x; is the position of countryin the UEFA ranking.

We take into account differences in training queditbetween different divisions in the
same league by giving a weight equal tw first division clubs, a weight equal 1¢g2 to second
division clubs, a weight equal tg/3 to third division clubs, etc.

We assign the following migration index to eachiovadl! team:

Migr = %Ziri Zd%nid’ (10)
wheren is the total number of players in the nationalegfjn;, is the number of national squad
players that train in a foreign club in divisidnin UEFA league, andr; is the relative UEFA
ranking of leagué.

Note that the use of the ranking instead of thefiooents may lead to a less accurate
measure than the use of the UEFA coefficients asdtices the relative weight of the highest
ranked leagues. In our sample, which consists pnedintly of highly skilled players, most
players migrate to the highest ranked leagues.ekample, more than half of the migrating
national team players migrate to the “Big Five” guean Leagues (England, Spain, Germany,
Italy and France). So, using the UEFA ranking iadtef the UEFA coefficients reduces the size

of the migration index, which, if anything, wouldald to a downward bias in our results. Hence

15



our estimations can be interpreted as a lower bhoAdditionally, the advantage of using the
UEFA ranking rather than the UEFA coefficients gttit allows us to construct a migration
index between 0 (no national team player trainmg foreign UEFA league) and 1 (all national
team players training in the first division of theghest ranked foreign UEFA league) which is
much easier to interpret. Table 2 provides the tweational squads with the highest migration
index.

Note that only national team players migrating t&RA leagues are considered in our
migration index. This is not an important restoatj given that in the African continent, which is
the confederation with the highest number of migtaplayersto another confederation than
UEFA, only around 30 out of more than 500 migratpigyers were not playing in UEFA
countries.

An additional argument for using a migration indesighted in this way is the fact that it
probably better reflects migrating players’ foreigrperience. A player training in a highly
ranked UEFA league has probably had a longer expesi abroad than a player training in a
lower ranked league, since most players do notategiirectly from their home domestic league
to the strongest European leagues. Lower ratedpgaroleagues often act as “nursery hubs” or
as “transition countries for top players” (DejongB801; Andreff, 2009).

We control for a number of explanatory variables, line with the literature on
international football performance. Following Ho#nm et al. (2002), Houston and Wilson
(2002), Torgler (2006) and Macmillan and Smith (2Q0w~e include GDP per capita and its
qguadratic form as control variables. Individualgrig in wealthier countries are more likely to
participate in leisure activities and subsequeirtlzompetitive sports. Furthermore, wealthier

countries have more resources to spend on heath ttaining facilities and other productivity

16



enhancing inputs. We therefore expect a positiveach of income per capita on international
football performance. However as income increadés a certain threshold, other leisure
activities become available to a larger share efgbpulation, possibly reducing the popularity
of football. We may therefore expect a negativeffanent for GDP per capita squared. Data on
GDP per capita is taken from the International ManeFund (IMF) World Economic Outlook
2009

We control for countries’ population size, as axyréor the pool of talent (Bernard and
Busse, 2004). Following Macmillan and Smith (200v¢, also include a quadratic form to allow
for a decreasing impact of the population sizerdgarnational football performance. We use the
CIA World Factbook population data for the year 200

A temperature variable is introduced to take irtocant the effect of climate on football
performance. Extreme hot or cold temperatures drsgee participation in outdoor activities.
Following earlier contributions (Hoffmann et al.0@; Macmillan and Smith, 2007), we
measure temperature by the squared deviation odgeeannual temperatures from 14° C in the
capital city. Average annual temperature in capdities is gathered from Weatherbase, a
database which keeps track of around 20-year-agsmaigthe largest cities in the world.

Countries able to form better football players dtioave better performing national
teams, but also higher migration indexes, sinceebglayers are more likely to migrate to top
foreign leagues. In order to avoid an upward bfat® migration coefficient, we need to control
for countries’ ability to form good football playerWe include four control variables as proxies
for the quality of football in each country. Firgte control for football culture, measured by the

year of foundation of the national football asstoig in line with Macmillan and Smith

" We also use data on GDP per capita from The Qemtedligence Agency (CIA) World Factbook and Estat
since the IMF does not provide data for a few sroalintries and for regional football associationshsas the
countries of the United Kingdom.
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(2007)*® Countries with a longer football culture have maore time to acquire specific tactical
and organizational skills, so we expect this coedfit to be negative. This data has been
provided by Benjamin Strack-Zimmermann. Second, eeatrol for countries’ historical
performance in international football competitiomseasured by the number of World Cup
appearances, following previous literature (Houstomd Wilson, 2002; Yamamura, 2009,
2012)™ This data is taken from FIFA. This coefficientdspected to be positive. Third, we
control for the quality of football institutions, easured by the performance of each country’s
football teams in the main club competitions, ineliwith Leeds and Leeds (2009). More
specifically, we measure the quality of footbaltitutions of country by the number of times a
club from that country won the Champions Leaguéhef confederation to which the country
belongs. We use data from the foundation of thdfed®ration’s Champions League until the
2009/10 season. The data are taken from the dffa@asites of the confederations. In order to
take into account differences in Champions Leadwetsveen confederations, this number is
weighted by the coefficient assigned by FIFA to he@onfederatio’ Finally, we include
confederation dummies in order to capture remairdifferences in football quality among

continents. We take the CONCACAF confederatiorhashenchmark confederation.

'8 Some former members of socialist political ensitike the Soviet Union, Yugoslavia and Czechostivédave
relatively recent foundations, but presumably atliath tradition dating back to the affiliation witthose former
entities. For those countries for which absorptitino the respective entity was before the foundatibthat entity’s
national football association, we substituted tharyof foundation by the year of foundation of &mtity’s national
football association if a country’s national fodttessociation had not been founded before thedation of that
entity’s national football association. For thoseiatries for which absorption into the respectinéte was after the
foundation of that entity’s national football asetion, we substituted the year of foundation bg trear of
absorption into the respective entity if a courdryiational football association had not been fodnidefore the
foundation of that entity’s national football asgdion. A similar approach is undertaken in Geladel Dobson
(2007), while others (Macmillan and Smith, 2007;etle and Leeds, 2009) try to overcome this problgm b
including dummies for former republic or communiggmbers.

¥1n line with FIFA, we consider Russia, Serbia &oth the Czech Republic and Slovakia as the suocesams of
the Soviet Union, Yugoslavia and CzechoslovakiateNaiso that we do not include 2006 and 2010 WG
appearances in order to avoid endogeneity.

2 This coefficient is the one used by FIFA for assiig a number of points per game: 1 for UEFA and fo
CONMEBOL, 0.88 for CONCACAF, 0.86 for CAF and 0.&85 AFC and for OFC.
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Our dataset includes 202 countries. Data on ndtmoqaad composition was insufficient
for the Central African Republic, Eritrea, Britidkirgin Islands, Montserrat and Papua New
Guinea, so these six countries are excluded freamefressions. Table 3 provides the descriptive

statistics.

3.2. Empirical Specification

We estimate the following equation:
Points; = By + B1Migr; + B,GDP; + B3GDP? + B,Pop; + BsPop? + BsCult; + B, Temp; +
PgHist; + Polnst; + 211'310 BjConf;; + w;, (11
wherePoints; is the number of FIFA points for countiryMigr; is the migration indexGDP; is
GDP per capitaPop; is the population sizd,emp; is the temperature variabléylt; is football
culture, Hist; is historical performancdnst; is the quality of football institutiongonf;; are
confederation dummies ang is an error term.

Equation (11) is estimated using ordinary leastaseg (OLS). The results are discussed

in the following sections.

3.3. Regression Results

We first test the theoretical prediction that migma of players to foreign leagues
improves national team performance. Table 4 repassimation results for different
specifications based on model (11). The uncondifi@pecification in column (1) yields a
positive and statistically significant coefficiefdr the migration index, consistent with the

theoretical prediction.
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Columns (2)-(8) report regression results including control variables one by one. In
columns (2) and (3), we control for per capita meoand population size. In line with previous
studies, we find positive and significant coeffid® for these two variables and negative and
significant coefficients for their squared term&gRessions (4)-(8) respectively include football
culture, temperature, historical performance, fabtitimstitutions and confederation dummies as
control variables. All the controls’ coefficientave the expected signs and are significahis
indicates that these regressions are not pronetengal problems of multicollinearity. Adding
the control variables decreases the magnitude e@fntigration coefficient. In particular, as
expected, controlling for countries’ ability to forgood football players (football culture,
historical performance, football institutions amzhtederation dummies) significantly lowers the
migration coefficient. However, it remains positigad significant at less than 1% level in all
specifications.

The final specification in column (8) suggests thatding other factors constant, one
standard deviation increase in the migration indeges the number of FIFA points by 0.35
standard deviations. To take some concrete examgdeaming a national football team consists
of 23 players, the maximum number of players oiomat football team squads that qualified for
2008 confederation championships, the transfemefadditional player to a club in the English
premier league in 2008 would increase the migratimex by 4.3 percentage points. Our
estimations suggest that this would lead to aness® in FIFA points by 21.6 points. GDP per
capita of a typical country would have to increbger.272 thousand dollars to generate a similar
result. If a national football team consists off3@yers, on average the total number of players of
national football team squads that did not qudiniy confederation championships, the transfer

of one additional player to a club in the EnglisterRier League in 2008 would increase the
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migration index by 3.3 percentage points. This wdabkd to an increase in FIFA points by 16.5
points.

Second, we test the theoretical prediction thatitiygact of migration on national team
performance is higher, the higher the differencéhan quality of clubs between destination and
origin countries. We test this hypothesis in twoysvaFirst, we include an interaction term
between the football institutions variable, whishai proxy for the quality of football clubs in the
origin country of migrants, and the migration indéke expect this interaction term to be
negative, since migration should be more valuable countries with worse football clubs.
Second, we exclude UEFA countries from our samfle.expect the migration coefficient to be
higher for the restricted sample, since UEFA caasthave better quality football clubs.

Regression results including the interaction teretwieen football institutions and the
migration index are presented in Table 5. The mignaindex remains significant at the 1%
level. Its interaction with football institutions inegative and significant at the 5% level. The
results excluding UEFA countries are reported ibl@z6* The coefficient of the migration
index remains positive and significant at the 1%eleThe coefficient of the migration index
(657.5) is higher than in the estimations usingwhele sample (501.4).

These results are in line with our theoretical m#ahs that migration increases national
team performance and that this effect is more inmbrfor countries with lower quality football

clubs.

% Excluding UEFA countries from the sample decreasmssiderably the variation in the variables repntisg
historical performance and the quality of footbadititutions, which gives rise to problems of medtiinearity. This
explains why these two variables are insignificanTable 6. If we exclude either of these two valés from the
regression, the coefficient of the other variablsignificant.
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3.4. Extensions and Robustness Checks

In this section, we consider a number of robustmbesks and extensions of our basic
model. Note first that our results are robust tn@s2009 or 2011 data for national team
performance and to using logarithms rather thaealirand quadratic forms of countries’ GDP
per capita and population size. In line with Aharet al. (2011), we have also tested the
hypothesis of decreasing returns to migration uiting the squared migration index among
the control variables, but it was not significamitmost specifications, so we decided to drop it.

Our first robustness check is the use of the FIRAkIng as an alternative measure of
international football performance. The FIFA rarkis the ranking associated with the number
of FIFA points each national team has obtainedndgugames played against other national
teams. Note that the use of the ranking insteatiepoints leads to a loss of information on the
variation in performance between nations. We egérttee following equation:

Ranking; = B, + BiMigr; + B,GDP; + B3GDP? + BoPop; + BsPop? + BeCult; + B,Temp;

14

+pgHist; + Bolnst; + Z BjConf;; + u;. (12)

j=10

Since ranking is a count variable, the approprégiiEmation technique for equation (12)
is a Poisson regression (Cameron and Trivedi, 1F38@¥son regression imposes equidispersion,
with conditional variance equal to conditional meBliowever, in many applications count data
are overdispersed, with conditional variance exitgpdconditional mean. The standard
alternative distribution used is the negative biramwith variance assumed to be a quadratic
function of the mean. Overdispersion tests suckhasLikelihood Ratio test indicate that the
negative binomial model is to be preferred. Hewler, to excess dispersion of the rank variable,

we estimate (12) using negative binomial regressidm results of this regression are given in
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Table 7. They confirm our original findings (theyiss of coefficients are reversed due to the
inverse relationship between a country’s perforneaanad its ranking).

A second robustness check deals with the countitsa zero migration index. Since
these countries are numerous in Asia, North Amesigcd Oceania, we should check whether
they drive our results. Estimation results exclgdihose countries are shown in Table 8. The
estimated coefficients of the migration term deseean magnitude, but they remain highly
significant.

Our third robustness check deals with the playkat had once migrated to a UEFA
league, but had returned to their home leagudseatldte at which we constructed the migration
index. These players acquired skills during thddRA experience, but are not included in our
migration index. Including these earlier migratjeatterns in the migration index should increase
the value of its estimated coefficient. Table Qorép the regression results when the migration
index includes returned playe¥sin line with the expectations, the migration camént is
higher.

Another robustness check concerns the definitiora ahigrant football player. Some
football players are born in a country as seconteggion migrants, but represent the national
football team of their parents’ origin country. fsese players did not incur the migration aost
in order to join the foreign club, their talent é\wdoes not need to be above the threshold level
inducing migration, so it should be lower on averadfithe human capital gain from training in a
better club is positively related to player’s tdlével, one would expect migrants who did not
incur the migration cost to have a lower impactimernational football performance. We test

this hypothesis by excluding players born in aifgtdJEFA country from our migration index.

22 When constructing this extended migration index, weighted return migrants by the 2007 or 2008 UEFA
rankingr; of the last UEFA league in which they played.
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The results are given in Table 10. The coeffic@nihe migration index is indeed higher than in
the baseline model.

When constructing our migration index, we have mdxplayer spillovers from the
foreign club to the home national team by the naglaf the league and the division to which the
player’s club belongs. However, the spillover effeftom migration could be higher for players
that migrate to higher quality clubs within a leagnd for players that appear in the majority of
competition games at their club, since an importaatt of football skills is acquired by
participating in competition games. In order to r@dg these issues, we provide two additional
tests that refine our measure of spillover effeEisst, we can refine our migration index by
giving a higher weight to clubs ranked in the toplfhat the end of the seasthMore
specifically, we assign a weight equalltdo top half ranked first division clubs, a weiggual
to 1/2 to bottom half ranked first division clubs, a watigqual tol /3 to top half ranked second
division clubs, etc. Second, we can exclude plagfedo not regularly contribute to their club’s
performance in games. More specifically, we excladgrant players that did not appear in at
least ten games during the season under consmterdtie results are presented in Table 11 and
Table 12. Once more, the positive effect of migmation national team performance is
confirmed. In line with the expectations, the cmédéint of the migration index is higher
compared to the baseline results.

Measuring national teams’ historical performancet®y number of World Cup presents
some caveats. In particular, most African countviese colonies for many years in which the
World Cup was organized, and therefore have lesddNZup appearances than countries from

other confederations (Alegi, 2010). To deal witis tbaveat, we consider lagged international

% Since there is considerable seasonal variatiariui ranking (but not in club quality), we choosat to weigh
each player by exact club ranking.
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football performance instead of the number of W&Ilgp appearances as a measure of historical
performance. We respectively use the number of RiBilats and the FIFA ranking in 1994, the
year before the Bosman rulifgThe results are given in Table 13. Due to the ligirelation
between lagged and current international footbatfggmance, the migration coefficient drops
significantly compared to the initial regressiosuks, but it remains positive and significant at
the 1%. As these regressions control for intermafiéootball performance in a period with little
migration of football players, they strongly supptinte human capital gain from migration
hypothesis?

The removal of migration restrictions in 1995 couidve benefited more to small
countries: while highly skilled players from largeountries probably had already migrated
before 1995, the best players from smaller counttaild migrate with a higher probability after
1995 than before 1995. Table 14 reports the resuitn we restrict our sample to the countries
with a population size less than the average ptipulasize of the original sample. The
coefficient of the migration index increases, sugfigg that the removal of restrictions on
migration benefited smaller countries relativelyreno

A final issue of concern is the possibility of rese causality: countries that are able to
form better football players should have betterfqgreming national teams, but also higher
migration indexes, since better players are maegylito migrate to top foreign leagu@sf this

is the case, the migration coefficient could be amlvbiased. To investigate this potential

% Hence, another advantage of using these alteenatwtrols is that they are good proxies for thalitu of
football in each country when migration of footbpldlyers was subject to very strict regulations. Mtern to this
issue in the final robustness checks.

% All our results are robust to this different siieaition of the historical performance variable.eTresults are
available upon request.

% This is further encouraged by existing regulationacerning the employment of emigrant footballypts. For
example, in the English Premier League, playemhfoaitside the European Union must have participated least
75% of the home national team games during the y@ars before a transfer takes place and originate &
country amongst the top 70 national football teémtie FIFA ranking (Poli, 2009).
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endogeneity problem, we follow two approaches, namiéference-in-difference estimation and
instrumental variables (IV) estimation.

We use difference-in-difference estimation to comapé#ootball performance when
restrictions on player migration were low (in 201@jth performance when migration
restrictions were high (1994, the year before tlosrBan ruling, which marked the removal of
border restrictions on football player migratioWje estimate the difference in performance as a
function of the difference in migration rates amahirol variable$":

ARanking; 2010-1994 = Bo + B1AMigri2008-1992 + B2AGDP; 2010-1994 + B3APOP; 2010-1994 +
BaAInst; 5010-1994 + U;- (13)

In this equation, we use differences in rankindgpeathan differences in points because
the point system’s calculation changed considerbblyveen 1994 and 2010. Compared to our
main specification (11), the control variables esmnting a country’s temperature, football
culture and historical performance are excludedesidifferences in these variables cancel out.
Confederation dummies are excluded since they airgly insignificant. Equation (13) is
estimated using OLS. As the number of time periedsqual to two, the difference in difference
estimation is equivalent to a fixed effects paraghdegression.

Table 15 reports the results. In all columns (3)-{de evolution of the migration index
has a positive and significant influence on thel@vwan of national team performance between
1994 and 2010 (negative and significant effecttw dountry’s position in the FIFA ranking).
The final specification (4) suggests that a terc@etage point increase in the migration index
variation improves the variation of the countrytsspion in the FIFA ranking between 1994 and

2010 by around 5 places, ceteris paribus.

2" In order to construct the 1994 migration index, k&gl to make some assumptions regarding squadasize
missing data, since national squad composition watincomplete for some countries (see notes uhalgle 15).
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Next, we use the IV estimation approach. We inséminfiootball migration with colonial
and political factors, as proxies for migration tsognd constraints. Several authors have argued
that international migration patterns of footbdtyers are reinforced by historical colonial ties
(e.g. Maguire and Stead, 1998; Poli, 2006; Darl®Q72,b). Such ties reduce migration costs
(due to familiarity with the destinations’ cultutanguage and institutions, as well as presence of
home country networks). This suggests that coutnih historical colonial ties with UEFA
countries should have a higher migration index.e®a#vnon-sovereign countries, which still
have some dependency links to their former Europsalonial powers, are recognized as
independent FIFA members (Shobe, 2008). To take a&mcount the particularities of these
countries, we also include a dummy for current o@blinks among the instruments. Finally, it
is well known that international migration rate® also influenced by political factors (Leeds
and Leeds, 2009). In particular, emigration frormaaunist countries is generally more difficult,
due to more stringent constraints in both origid destination countries. This suggests a lower
migration index for communist countries. Hence,agasider the following three instruments of
the migration index: dummy variables for past andent colonial links with the main migration
destination of national team players and a dumnmialle for communist countri¢g.Data on
colonial links are taken from Centre d’Etudes Peaspes et d’Information Internationales
(CEPII), data on government types are gathered thenCIA World Factbook.

We carry out two-stage least squares IV estimatiohsequation (11) and (12).
Confederation dummies are excluded since theyoamdyj insignificant. There is no function in

standard software programs to command IV regressiom negative binomial methods.

% As we need a value for the main football migratimstination in order to construct colonial dumrayiables, IV
regressions are based on the sample includingamnigtries with a positive migration index. A prewsorobustness
check has shown that restricting the sample to tt@snwith a positive migration index does not #igantly alter
regression results.
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Therefore, when conducting IV estimation of equat{@2), we first regress the endogenous
variable — the migration index — on the controliaiales and the three instruments by using OLS
(the first stage regressions). We then predictvidaes of the endogenous variable and regress
the dependent variable — FIFA ranking — on the ipted value of the endogenous variable and
the other control variables by using negative bi@mregression (the second-stage
regressionsy’

Our instruments satisfy the instrument relevanaediton (as shown by the F-tests on
the first stage and on the excluded instrumengsKtkibergen-Paap test and the Anderson-Rubin
test included in Table 16) and the exogeneity domi (as shown by the Hansen
overidentification test included in Table 16).

First stage regressions indicate that instrumergssignificant and of the expected sign
(see Table 16). In particular, countries that Haal/€) colonial links are found to display higher
(lower) migration indexes and communist countries dound to display lower migration
indexes’ Table 17 reports the two-stage least squares tivhates of equation (11) and (12).
The main findings of the IV estimations are larggiyilar to the OLS estimations (see Table 8).
We find evidence of a positive effect of migration national team performance. The sign and

significance of the control variables are also &irst with previous results.

% This approach is standard in the literature onatieg binomial IV estimation (e.g. Vadlamannati,12). Our
results are robust to performing two-stage leasases |V estimation of equation (12) by using tleésSon method
— a method of which the IV software command is labdé — and to performing two-stage least squa¥és |
estimation of equation (12) using a log-linear mddeapproximate the negative binomial model.

30 As IV regressions are based on a sample includlitg countries with a positive migration index, otiies with
current colonial links are the ones with the lowesgjration indexes.
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4. Conclusion

We investigated the effect of migration of footbalayers to foreign clubs on the
performance of national teams. We built a simpésthktical framework predicting that the effect
of migration on national team performance is pesiind that it increases with the difference in
the quality of training between foreign and homgbsl The positive effect of migration is due to
the superior skills that migrating players acquirdoreign clubs and that they take back with
them when representing their national team.

We used cross country data on national team pediocmand on the club of employment
of national team players to test these predictidvis. quantified the effect of skill acquisitions
abroad by assigning to each national team a magratidex that weighs each migrant player
with the quality of the foreign club where he iaiting. After controlling for a variety of other
factors, we find significant and robust support tbe theoretical predictions. This evidence
suggests that while developing countries’ footlsalbs may experience a “muscle drain”, their
national teams experience a “muscle gain” at theestame.

These results on the impact of migration and hueepital accumulation may not be
easily generalized to other sectors than sportstegatic return of migrants, even temporary, is
important. However, the football experience migigpire similar practices in other professions.
Policy makers could design programs that facilitdte return of skilled migrants for short
periods of time in order to share the skills ancht®logy acquired abroad with their home

countries peerd:

31 Some projects of this type have already beeratriti. For example, the International OrganizatmmMigration
has recently launched a program financing shornh terorking visits of expatriated Moldovan scientigts an
academic institution in their origin country, airgiat improving skill spillovers and scientific cafioration between
Moldovan and foreign academic institutions.
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Improved human capital from training and playingareign clubs might not be the only
positive externality on migrants’ origin countriesuthorities, parents and youngsters may be
willing to put more resources and effort in footldahining after observing role models making
successful careers in European football leagues. i§hthe well-known incentive effect in the
brain gain literature. If the system for searchamgl developing youth players works efficiently,
the quality and quantity of supply of young footlq@hyers might increase in sending countries.
This might increase the quality and attractivensfsthe sending countries’ football leagues in
the longer term. Investigating this long term impafcsuccessful football migrants on the quality
of the home country football league could be aargdting future research avenue.

An alternative tool for improving football playerskills could be to import foreign
coaches instead of exporting domestic players. mbar of African countries have used this
strategy. Assessing the efficiency of this altaugatnstrument for increasing human capital in

football, but also other sectors, could be anoiiteresting direction for future research.
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Appendix

Table 1: Twenty national football teamswith highest FIFA pointsin February 2010

Country Points
Spain 1627
Brazil 1568
Netherlands 1288
Italy 1209

Portugal 1176
Germany 1173
France 1117
Argentina 1082
England 1076

Egypt 1069
Croatia 1053
Greece 1030
Russia 1026
USA 963
Nigeria 956
Chile 955
Mexico 947
Switzerland 924
Serbia 916

Cameroon 914

Source: FIFA.
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Table 2: Twenty national football teamswith highest migration index

Country Migration index
Cote d’'lvoire 0.906
Senegal 0.823
Brazil 0.808
Czech Republic 0.804
Republic of Ireland 0.797
Croatia 0.788
Cameroon 0.783
Nigeria 0.781
Ghana 0.73
Switzerland 0.687
Australia 0.67
Argentina 0.668
Sweden 0.641
Northern Ireland 0.607
Slovakia 0.603
Uruguay 0.599
Montenegro 0.593
Guinea 0.592
Netherlands 0.589
Mali 0.587

Table 3: Descriptive statistics

Variables Mean Max. Min.  Std. Dev.
FIFA points 394.282 1627 0 342.817
Migration index 0.201 0.906 0 0.236
GDP per capita (in 1,000%) 15.155 118 0.009 16.937
Population (in 1,000,000 inhabitante  33.5 1338.613 0.012 129.169
Football culture 1938.876 2002 1863 27.766
Temperature 81.644 256 0 68.522
Historical performance 1.663 17 0 3.363
Football institutions 1.07 23.76 0 3.17

Notes: (i) See text for variables description.
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Table 4: Deter minants of international football performance measured by FIFA points

Dependent variable: FIFA points

Variables Q) (2) 3) (4) (5) (6) @) (8)
Constant 204.655 122.093 65.442 6331.32 5270.529 2738.333 2855.08 2585.704
(0.000) (0.000) (0.007) (0.000) (0.000) (0.004) (0.002) (0.015)
Migration 944,758 8924376 858.724 766.001 708.412 565.442 588.366 501.391
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
GDP per capita 9.341 9.938 6.406 6.223 2.744 3.498 4.450
(0.000) (0.000) (0.001) (0.001) (0.091) (0.033) (0.014)
(GDP per capita)? -0.094 -0.096 -0.068 -0.068 -0.032 -0.038 -0.049
(0.000) (0.000) (0.001) (0.001) (0.06) (0.023) (0.008)
Population 2.791 2.402 2.334 1.242 1.063 1.191
(0.000) (0.000) (0.000) (0.06) (0.008) (0.005)
Population2 -.002 -0.002 -0.002 -0.001 -0.001 -0.001
(0.000) (0.000) (0.000) (0.006)  (0.009) (0.006)
Football culture -3.198 -2.606 -1.305 -1.37 -1.256
(0.000) (0.000) (0.007) (0.004) (0.022)
Temperature -0.856 -0.559 -0.551 -0.411
(0.000) (0.004) (0.004) (0.034)
Historical performance 41.025  27.399 23.352
(0.000) (0.001) (0.006)
Football institutions 20.664 22.406
(0.047) (0.036)
Confederation dummies No No No No No No No Yes
Observations 202 202 202 202 202 202 202 202
R2 0.425 0.473 0.557 0.608 0.632 0.718 0.738 0.749

Notes: (i) In parentheses p-values based on stdrefaors robust to heteroskedasticity. (ii) Estioratmethod: ordinary least squares. (iii)

Significant variables of interest in bold.
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Table 5: Deter minants of international football performance, including an interaction term
between football institutions and the migration index

Dependent FIFA points

Variables variable
Constant 2075.75
(0.06)
Migration 593.594
(0.000)
GDP per capita 4.009
(0.026)
(GDP per capita)? -0.043
(0.018)
Population 1.229
(0.003)
Population? -0.001
(0.004)
Football culture -1.007
(0.077)
Temperature -0.316
(0.086)
Historical performance 23.328
(0.004)
Football institutions 41.054
(0.008)
Football institutions*migration -54.073
(0.021)
Confederation dummies Yes
Observations 202
R2 0.762

Notes: (i) In parentheses p-values based on stdrefaors robust to heteroskedasticity. (i) Estioratmethod: ordinary least squares. (iii)
Significant variables of interest in bold.
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Table 6: Deter minants of international football performance, excluding UEFA countries

Dependent FIFA points

Variables variable
Constant 2398.067
(0.008)
Migration 657.541
(0.000)
GDP per capita 3.386
(0.184)
(GDP per capita)? -0.016
(0.67)
Population 0.85
(0.037)
Population? -0.001
(0.039)
Football culture -1.142
(0.014)
Temperature -0.56
(0.003)
Historical performance 12.758
(0.494)
Football institutions 16.43
(0.246)
Confederation dummies Yes
Observations 149
R2 0.758

Notes: (i) In parentheses p-values based on stdrefaors robust to heteroskedasticity. (ii) Estioratmethod: ordinary least squares. (iii)
Significant variables of interest in bold.
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Table 7: Deter minants of international football performance measured by FIFA ranking

Dependent variable: FIFA ranking

Variables Q) (2) 3) (4) (5) (6) @) (8)
Constant 4933 5.072 5.206 -7.007 -5.380 -0.053 -0.525 -0.407
(0.000) (0.000) (0.000) (0.008) (0.044) (0.979) (0.798) (0.859)

Migration -2062 -2.017 -2.016 -1825 -1.699 -1.247 -1.323 -1.162
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

GDP per capita -0.0155 -0.019 -0.013 -0.013 -0.004 -0.006 -0.009
(0.001) (0.000) (0001) (0.002) (0.215) (0.074) (0.021)

(GDP per capita)? 0.000 0.000 0.000 0.000 0.000 0.000 0.000
(0.001) (0.000) (0.001) (0.001) (0.145) (0.054) (0.012)

Population -0.006 -0.005 -0.005 -0.003 -0.003 -0.003
(0.000) (0.000) (0.000) (0.002) (0.003) (0.003)

Populationz 0.000 0.000 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.002) (0.004) (0.004)

Football culture 0.006 0.005 0.003 0.003 0.003
(0.000) (0.000) (0.014) (0.007) (0.018)

Temperature 0.002 0.001 0.001 0.001
(0.001) (0.012) (0.015) (0.045)

Historical performance -0.113 -0.078 -0.07
(0.000) (0.001) (0.002)

Football institutions -0.068 -0.069
(0.01) (0.01)

Confederation dummies No No No No No No No Yes
Observations 202 202 202 202 202 202 202 202
R2 0.477 0.485 0536 0589 0.599 0.692 0.708 0.708

Notes: (i) In parentheses p-values based on stdnelaors robust to heteroskedasticity. (ii) Estioatmethod: negative binomial. (iii)
Significant variables of interest in bold.
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Table 8: Determinants of international football performance, excluding countries with a
zero migration index

Dependent FIFA points FIFA ranking

Variables variable (1) (2)
Constant 3254.13 -1.744
(0.067) (0.653)
Migration 461.39 -1.105
(0.000) (0.000)
GDP per capita 4.477 -0.009
(0.107) (0.118)
(GDP per capita)? -0.059 0.000
(0.018) (0.034)
Population 1.671 -0.004
(0.007) (0002)
Population? -0.001 0.000
(0.007) (0.003)
Football culture -1.58 0.003
(0.084) (0.084)
Temperature -0.54 0.001
(0.07) (0.081)
Historical performance 20.475 -0.064
(002) (0.007)
Football institutions 20.226 -0.061
(0.056) (0.016)
Confederation dummies Yes Yes
Observations 145 145
R? 0.706 0.633

Notes: (i) In parentheses p-values based on stamudleors robust to heteroskedasticity. (ii) Estioramethod column (1): ordinary least squares,
estimation method column (2): negative binomial. 8ignificant variables of interest in bold.
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Table 9: Determinants of international football performance, including former migrants
who returned home

Dependent FIFA points FIFA ranking

Variables variable (1) (2)
Constant 2405.117 -0.078
(0.022) (0.973)
Migration 525.342 -1.23
(0.000) (0.000)
GDP per capita 3.957 -0.008
(0.025) (0.032)
(GDP per capita)? -0.045 0.000
(0.011) (0.018)
Population 1.213 -0.003
(0.005) (0.002)
Population? -0.001 0.000
(0.004) (0.002)
Football culture -1.165 0.003
(0.031) (0.024)
Temperature -0.396 0.001
(0.039) (0.046)
Historical performance 22.976 -0.066
(0.008) (0.005)
Football institutions 20.893 -0.067
(0.057) (0.012)
Confederation dummies Yes Yes
Observations 202 202
R? 0.755 0.723

Notes: (i) In parentheses p-values based on stamudleors robust to heteroskedasticity. (ii) Estioramethod column (1): ordinary least squares,
estimation method column (2): negative binomial. 8ignificant variables of interest in bold.
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Table 10: Determinants of international football performance, excluding migrants who
wereborn in aforeign UEFA country

Dependent FIFA points FIFA ranking

Variables variable (1) (2)
Constant 2585.657 -0.372
(0.01) (0.86)
Migration 540.259 -1.292
(0.000) (0.000)
GDP per capita 4.675 -0.009
(0.009) (0.009)
(GDP per capita)? -0.051 0.000
(0.005) (0.006)
Population 1.199 -0.003
(0.004) (0.001)
Population? -0.001 0.000
(0.005) (0.002)
Football culture -1.255 0.003
(0.015) (0.011)
Temperature -0.408 0.001
(0.04) (0.048)
Historical performance 22.326 -0.067
(0.009) (0.004)
Football institutions 22.697 -0.07
(0.036) (0.01)
Confederation dummies Yes Yes
Observations 202 202
R? 0.749 0.717

Notes: (i) In parentheses p-values based on stamudleors robust to heteroskedasticity. (ii) Estioramethod column (1): ordinary least squares,
estimation method column (2): negative binomial 8ignificant variables of interest in bold.
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Table 11: Determinants of international football performance, migration index weighted by
club ranking within a division

Dependent FIFA points FIFA ranking

Variables Variable (1) (2)
Constant 2781.469 -0.802
(0.006) (0.706)
Migration 650.93 -1.575
(0.000) (0.000)
GDP per capita 4.536 -0.009
(0.011) (0.016)
(GDP per capita)? -0.049 0.000
(0.006) (0.01)
Population 1.225 -0.003
(0.005) (0.002)
Population? -0.001 0.000
(0.005) (0.003)
Football culture -1.354 0.003
(0.01) (0.006)
Temperature -0.421 0.001
(0.03) (0.044)
Historical performance 21.163 -0.064
(0.013) (0.006)
Football institutions 20.938 -0.067
(0.05) (0.013)
Confederation dummies Yes Yes
Observations 202 202
R2 0.755 0.717

Notes: (i) In parentheses p-values based on stamudleors robust to heteroskedasticity. (ii) Estioramethod column (1): ordinary least squares,
estimation method column (2): negative binomidal. 8ignificant variables of interest in bold.
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Table 12: Determinants of international football performance, excluding playersthat do
not appear in at least ten games at their foreign club

Dependent FIFA points FIFA ranking

Variables Variable (1) (2)
Constant 2185.35 0.805
(0.032) (0.709)
Migration 526.435 -1.238
(0.000) (0.000)
GDP per capita 5.774 -0.012
(0.001) (0.000)
(GDP per capita)? -0.062 0.000
(0.000) (0.000)
Population 1.205 -0.003
(0.005) (0.002)
Population? -0.001 0.000
(0.007) (0.003)
Football culture -1.053 0.002
(0.045) (0.05)
Temperature -0.351 0.001
(0.078) (0.075)
Historical performance 19.157 -0.058
(0.024) (0.01)
Football institutions 23.895 -0.075
(0.027) (0.007)
Confederation dummies Yes Yes
Observations 192 192
R2 0.757 0.752

Notes: (i) In parentheses p-values based on stamudleors robust to heteroskedasticity. (ii) Estioramethod column (1): ordinary least squares,
estimation method column (2): negative binomiai) 8ignificant variables of interest in bold. (it0 countries are dropped since no adequate
information on players’ appearances in club garsevailable.
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Table 13: Determinants of international football performance, different specification of
historical performance

Dependent FIFA points FIFA ranking

Variables Variable (1) (2)
Constant -695.809 5.071
(0.592) (0.097)
Migration 319.281 -0.793
(0.001) (0.002)
GDP per capita 0.725 -0.004
(0.647) (0.299)
(GDP per capita)? -0.022 0.000
(0.136) (0.106)
Population 0.907 -0.003
(0.005) (0.005)
Population? -0.001 0.000
(0.003) (0.004)
Football culture 0.428 -0.000
(0.523) (0.762)
Temperature -0.248 0.000
(0.251) (0.356)
Historical performance 8.645 0.006
(0.000) (0.000)
Football institutions 21.757 -0.081
(0.008) (0.000)
Confederation dummies Yes Yes
Observations 166 166
R2 0.79 0.714

Notes: (i) In parentheses p-values based on stamudleors robust to heteroskedasticity. (ii) Estioramethod column (1): ordinary least squares,
estimation method column (2): negative binomiai) 8ignificant variables of interest in bold. (i8% countries are dropped since they were not
yet included in the official FIFA rankings in 1994.
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Table 14: Determinants of international football performance, excluding countrieswith
above-aver age population size

Dependent FIFA points FIFA ranking

Variables Variable (1) (2)
Constant 1114.315 2.315
(0.309) (0.342)
Migration 581.339 -1.319
(0.000) (0.000)
GDP per capita 5.782 -0.011
(0.002) (0.005)
(GDP per capita)? -0.051 0.000
(0.004) (0.007)
Population 20.188 -0.043
(0.002) (0.001)
Population? -0.503 0.001
(0.015) (0.015)
Football culture -0.541 0.001
(0.337) (0.238)
Temperature -0.298 0.001
(0.131) (0.12)
Historical performance 8.531 -0.029
(0.296) (0.14)
Football institutions 53.316 -0.138
(0.001) (0.001)
Confederation dummies Yes Yes
Observations 166 166
R2 0.758 0.72

Notes: (i) In parentheses p-values based on stamudleors robust to heteroskedasticity. (ii) Estioramethod column (1): ordinary least squares,
estimation method column (2): negative binomial 8ignificant variables of interest in bold.
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Table 15: Determinants of the variation in international football performance between
1994 and 2010

Dependent variable: Difference in FIFA ranking

Variables Q) (2) 3) (4)
Constant 14.666 12.448 10.398 10.171
(0.000) (0.015) (0.054) (0.063)
Difference in migration -54.561 -53.475 -52.362 -53.425
(0.000) (0.001) (0.001) (0.001)
Difference in GDP per capita 0.24 0.299 0.3
(0.325) (0.234) (0.234)
Difference in population 0.171 0.168
(0.015) (0.013)
Difference in football institutions 0.592
(0.554)
Confederation dummies No No No No
Observations 119 119 119 119
R2 0.099 0.104 0.121 0.122

Notes: (i) In parentheses p-values based on stdnefaors robust to heteroskedasticity. (i) Estioratmethod: ordinary least squares. (iii)
Significant variables of interest in bold. (iv) Cplete data on national squad compositions are tdieking for countries that did not participate
in the confederation championships. For the contjmutaf the migration index of these countries, assume that the total number of national
team players equals the confederation champiorishipsber of national team players and that playegtese names were not available did not
migrate.
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Table 16: Determinants of international football performance, first stage 1V regressions

Dependent Migration

Variables Variable
Constant 0.116
(0.939)
GDP per capita 0.002
(0.519)
(GDP per capita)? -0.000
(0.285)
Population -0.001
(0.307)
Population? 0.000
(0.228)
Football culture 0.000
(0.943)
Temperature -0.000
(0.255)
Historical performance 0.028
(0.000)
Football institutions -0.01
(0.106)
Former colony 0.104
(0.018)
Current colony -0.247
(0.000)
Communism -0.229
(0.000)
Confederation dummies No
Observations 145
R2 0.674

Notes: (i) In parentheses p-values based on stdrefaors robust to heteroskedasticity. (i) Estioratmethod: ordinary least squares. (iii)
Significant variables of interest in bold.
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Table 17: Determinants of international football performance, second stage 1V regressions

Dependent FIFA points FIFA ranking

Variables variable (1) (2)
Constant 3141.212 -1.207
(0.018) (0.697)
Migration 468.199 -1.231
(0.031) (0.000)
GDP per capita 3.445 -0.007
(0.098) (0.157)
(GDP per capita)? -0.048 0.000
(0.013) (0.019)
Population 1.361 -0.003
(0.019) (0.029
Population? -0.001 0.000
(0.015) (0.023)
Football culture -1.49 0.003
(0.027) (0.062)
Temperature -0.611 0.002
(0.01) (0.006)
Historical performance 27.466 -0.109
(0.004) (0.000)
Football institutions 18.024 -0.049
(0.063) (0.052)
Confederation dummies No No
F-statistic first stage 35.99 35.99
(0.000) (0.000)
F-statistic excluded instruments 29.57 29.57
(0.000) (0.000)
Kleibergen-Paap statistic 29.572 N/A
(<0.05) N/A
Anderson-Rubin statistic 11.77 N/A
(0.008) N/A
Hansen J statistic 3.103 N/A
(0.212) N/A
Observations 145 145
R2 0.684 0.648

Notes: (i) In parentheses p-values based on stéretaors robust to heteroskedasticity. (ii) Estioratmethod: two-stage least squares. (iii)
Significant variables of interest in bold. (iv) tnsments for migration: dummy variables for histati colonial links with main migration
destination, current colonial links with main miggoa destination and communist countries. (v) SeerB (2012) for more information on the
different statistics and the null hypotheses béasted.
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