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intensity of refugee workers to German industries–and exogenous allocation rules for 

asylum seekers within Germany as instrument—we find an elasticity of exports to return 
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1 Introduction

What do the emergence of the textile sector in Prussia, of the IT sector in India
or Israel, of the garment industry in Bangladesh, or of the car-parts industry
in Bosnia have in common? One particular aspect stands out: the circum-
stances of their birth and success can be traced back to a migration episode of
some sort; and in all cases, the available evidence –be it anecdotal or empir-
ical– points to migration-driven transfers of ideas, knowledge and technology
as the driving force behind them.1 For the most part, the economic debate
on immigration has focused on its short-term labor market and fiscal effects.
Perhaps because of this, less attention has been given to the long-run economic
opportunities linked to migration. Nevertheless, there is a robust and grow-
ing literature documenting many aspects through which migration contributes
to long-run growth, such as through innovation (e.g, Kerr, 2008; Choudhury,
2016; Kerr, 2018), through skill-complementarities arising from diversity (e.g.,
Ortega and Peri, 2014; Alesina et al., 2016; Docquier et al., 2018), or through the
reduction of bilateral transaction costs resulting in higher trade (e.g., Gould,
1994; Rauch, 1999; Rauch and Trindade, 2002; Cohen et al., 2017; Parsons and
Vézina, 2018) and investment flows (e.g., Kugler and Rapoport, 2007; Javorcik
et al., 2011; Foley and Kerr, 2013; Burchardi et al., 2018; Kugler et al., 2018)
across borders. In this paper we explore a novel and additional angle: the role
that migrants play in spreading ideas, technology and knowledge across coun-
tries, and how such transfers are reflected in long-term real economic outcomes
such as exports.2 In particular, in this paper we exploit a natural experiment
and document how return migrants –having spent time in a foreign country–
explain the subsequent performance of the same export sectors in which they
had worked while abroad.

The context of our study is the early 1990s, when about 700 thousand citizens
of the former Yugoslavia fled to Germany escaping war. Most of the Yugoslavian
migrants in the first half of the 1990s were given a Duldung status (German for
“toleration”), in effect a temporary protection status, or more specifically, a “sus-

1For the textile sector in Prussia see Hornung (2014); for the IT sector in India and in
Israel see Khanna and Morales (2017) and Rosenberg (2018), respectively; for the garment
industry in Bangladesh see Rhee and Belot (1990) and Easterly (2001).

2Other studies looking at the role of foreign workers inducing productivity shifts within-
plants and within-firms include Markusen and Trofimenko (2009) and Poole (2013), respec-
tively, using native workers’ wages as main outcome. In previous work, we study the link
between migration and productivity in cross-country comparisons, using the emergence and
growth of export sectors as main outcomes (Bahar and Rapoport, 2018).
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pended deportation” permit. After the Dayton peace agreements were signed in
1995, the protection status of temporary migrants was revoked, forcing them to
leave the country. By 2000, the majority of these migrants had been repatriated
back to their home country or to other territories of the dissolved Yugoslavia.
We exploit the stay of these refugees in Germany, and the subsequent mas-
sive inflow of return migrants –with experience in the German workforce– into
the former Yugoslavia, to study sector-specific productivity shifts as reflected
by export performance.3 To do so we rely on confidential administrative data
from the German Institute for Employment Research (IAB), which we use to
compute the number of Yugoslavian migrants working in a particular 4-digit
industry who had arrived to Germany during the Balkan refugee crisis and re-
turned home after the war. We link this information to standard disaggregated
international trade data and employ a difference-in-differences methodology to
estimate changes in export values from Yugoslavian countries to the rest of
the world caused by return migration of workers who were employed in those
same sectors in Germany. In order to address concerns of endogeneity due to,
for example, self-selection of workers into certain industries with high potential
back home, we instrument the actual number of returning workers per industry
with their expected number given a spatial dispersal policy that exogenously
allocated asylum seekers across the different regions of Germany upon arrival.

We find that, on average, products with a one percent increase in return
migration experienced an increase in exports to the rest of the world of 0.08
to 0.24 percent between the pre and post-war periods. In fact, the estimated
elasticity keeps increasing as time passes after refugees have returned. We also
show that our results cannot be explained by an existing previous trends on
exports or are driven by mere convergence between the industry structure of
the former Yugoslavia in the 2000s and that of Germany in the 1990s. In a ro-
bustness section, we perform a number of tests to rule out plausible alternative
explanations, such as investment linked to migration or a decrease in informa-
tion costs linked to international trade due to migrant networks; we also focus
on the specific case of Bosnia, for which we are able to investigate economic
outcomes beyond exports (such as the number of firms, or employment levels in
an industry), and for which we can look at differentiated treatments.

The last part of the paper explores candidate mechanisms behind our re-
sults. We find evidence consistent with the idea that migrant workers exposed

3Following Bahar et al. (2014) and Bahar and Rapoport (2018) we use changes in exports
for a particular product as a proxy for productivity improvements.
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to industries in Germany bring back knowhow, knowledge and technologies back
home that translates into higher productivity in those same industries, which
in turn is reflected in export performance. As such, our paper belongs to the
burgeoning literature that looks at foreigners and migrant returnees as drivers
of knowledge diffusion (e.g. Kerr, 2008; Markusen and Trofimenko, 2009; Poole,
2013; Choudhury, 2016; Hausmann and Neffke, 2016; Malchow-Møller et al.,
2017; Bahar and Rapoport, 2018; Kerr and Kerr, 2018; Giorcelli, 2019), as the
transmission of tacit or non-codifiable knowledge requires human interaction
(Arrow, 1969; Polanyi, 1966). This interpretation is supported by the fact that
we exploit variation in the characteristics of the different industries and occupa-
tions of the migrant workers, with the premise that certain types of workers and
occupations are more suited for diffusing productivity-inducing knowhow across
borders and that such knowledge transfers matter more in certain industries
than in others. In particular, we find that our results are driven by knowledge-
intensive industries, and by workers with high educational attainment, that are
in occupations intensive in analytical tasks –as opposed to manual ones– and
occupations that can be classified as professional and/or skill-intensive. These
characteristics common to managerial roles make our results consistent with
the growing literature emphasizing the role of management as a crucial deter-
minant of productivity (e.g., Bloom and Van Reenen, 2007; Bloom et al., 2012,
2013, 2019). Our results are consistent, too, with recent work by Bloom et al.
(2018) who find that management has a positive effect on the capacity of firms
to export, as well as with anecdotical evidence.4 Furthermore, we find that our
results are stronger when looking at workers who, while abroad, experienced fast
wage growth, and were employed by the top paying firms within each industry.

One valid concern is whether our results could be explained by convergence
patterns reflected in structural transformation processes (e.g., the export basket
of post-war Yugoslavia converging towards the export structure of pre-war Ger-
many). We have enough evidence to rule out that possibility. First, our main
specification includes a term that controls for convergence effects, given the
pre-war structure of exports in Germany. Second, we also perform a number of

4For example, the story of Suad Bešlić. Bešlić was a soldier in the Bosnian forces during
the Balkan wars in the early 1990s who arrived to Germany heavily wounded in 1994. After
a long recovery (which allowed him to extend his stay), he followed studies in Germany
in car design. After graduation, he started working as a designer in Lenthmer, a leading
manufacturer specialized in firefighting and rescue vehicles. Over the years, he became one
of the top designers of the company. Upon his return to Bosnia, Beslic set up his company
which produces and exports parts used in modern fire trucks. All of his workers go through
training both in-house and in Germany. For other examples see Online Appendix Section A.
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falsification tests to show that our results are particular to Yugoslavia, and not
part of a trend in countries with similar export structure at the baseline period.
Third, we show that our results are driven by within-industry variation based
on characteristics of the worker returnees and of their particular occupations,
as we show in the last section of the paper. In that sense, there is no reason
that convergence would occur only for certain industries and not for others, in
ways that also explain those within-industry distributions.

This paper contributes to the literature in international economics and eco-
nomic development in several ways. First, to the best of our knowledge, it is the
first study that uses a natural experiment as a source of identification to causally
estimate the effect of migration flows on country-wide and sector-specific real
economic outcomes such as export performance and, more broadly, productiv-
ity shifts. Our findings suggest that migrants play a role in the development of
nations by diffusing knowledge and technologies across countries.5 Second, we
contribute to the economic growth and development literature by exploring the
role of migrants in the process of structural transformation, which is evidenced
to correlate with economic stability and growth (e.g., Imbs and Wacziarg, 2003;
Hausmann et al., 2006; Hidalgo et al., 2007; Koren and Tenreyro, 2007; Krishna
and Levchenko, 2009; Cadot et al., 2011). To the best of our knowledge, we
are first to do so in the context of forced migration (for more on this literature,
see Becker and Ferrara, 2019). In that sense, our paper documents a historical
episode where refugees played an important role in the post-conflict economic
reconstruction of their home country upon returning.

The rest of the paper is divided as follows. Section 2 provides a description
of the historical context of the Yugoslavian refugee crisis. Section 3 details the
data sources. Section 4 explains the setting and the empirical strategy. Section
5 presents the main results and performs a series of robustness tests. Section
6 explores differential results based on types of migrant workers’ characteristics
and their occupations. Section 7 concludes.6

5An extreme case of human-driven technological knowledge diffusion is the case of industrial
espionage. For example, Glitz and Meyersson (2017) show that industrial espionage was
a channel for knowledge diffusion between West and East Germany (the GDR) during the
Cold War. The sectoral information provided by informants working across West German
industries, helped East Germany increase its sectoral productivity and narrow West-to-East
TFP gaps. They further show that the effects were particularly strong if the information
originated from the most advanced sectors.

6The paper is accompanied by an Online Appendix, which is referred to throughout the
text.
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2 Historical context

In June 1991 the Socialist Federal Republic of Yugoslavia started to disintegrate
following several armed conflicts and ethnic civil wars. Fighting began with the
"Ten-Day War" in the summer of 1991 after Slovenia declared its independence.
Soon thereafter the conflict spread to Croatia and later on, in 1992, to Bosnia
and Herzegovina. It was only in December of 1995, upon the signing of the Day-
ton Peace Accord involving President Clinton, that the armed conflict officially
ended.7

During the armed conflict, around 3.7 million people (roughly 16 percent of
the Yugoslavian population) were displaced and fled from their homes, making
this episode the largest migration flow in Europe since the end of the Second
World War (Radovic, 2005). While many affected by the war became internally
displaced, about 800 thousand people resettled outside of the boundaries of the
former Yugoslavia, hoping to find refuge in foreign countries (Lederer, 1997).8

Among these countries, Germany was one of the best suited to receive these
refugees thanks to the the already significant Yugoslavian community residing
there and to Germany’s ability and willingness to provide protection to those
fleeing the war.9 The flow of refugees into Germany responded to the dynamics
of the conflict: in the early stages of the war, involving mostly Croatians, about
one hundred thousand of them arrived to Germany; later on, when the war
spread to Bosnia, acts of systematic violence triggered massive outflows from
those areas and Germany hosted some 350,000 Bosnian refugees. Simultane-
ously, Germany also received another 250,000 Yugoslavians mainly from Serbia
and from Kosovo. Thus, overall during the first half of the 1990s, Germany
received roughly 700,000 migrants from Yugoslavia, making it by far the largest
recipient foreign country (see Lederer (1997) for a detailed account of these
flows).

Yugoslavian refugees that arrived to Germany were given the option of ac-
7From 1998 to 1999 the region was affected by yet another armed conflict: the Kosovo

War. Our focus, however, is mostly on the conflicts that occurred prior to that and which
resulted in massive population displacements.

8See Angrist and Kugler (2003) for a summary of migration of Yugoslavian nationals to
different European destinations (in the context of a study on the impact they had on local
labor markets).

9Throughout the paper, we refer to all those people escaping the Yugoslavian civil war as
“refugees”. This is a much broader use than the legal definition of refugee, which implies having
being recognized by a receiving country, on a case-by-case basis, as a refugee (i.e., having an
asylum request approved) according to the definitions agreed upon and stated in the Geneva
Convention on Refugees of 1951 and the Protocol Relating to the Status of Refugees of 1967
(among other country or region-specific definitions).
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quiring a temporary protection status, known as Duldung –a status created by
the German authorities at the time10– which can be translated to English as
"toleration". The temporary character of the Duldung status did not constitute
a permanent residence permit, but rather it was a "suspended deportation" sta-
tus. In other words, a Duldung holder was allowed to remain in Germany until
the Duldung’s expiration, after which its holder was obliged to leave the country
immediately. While the Duldung duration upon issuance was set to six months,
the authorities had the option to renew it for another six months period as long
as it was not safe for the refugee to return home (Dimova, 2006). De facto, the
Duldung status was renewed for all holders as long as the war was still going
on. Duldung holders were allowed to work in Germany shortly following their
arrival, and had full mobility rights within the country.

Another less popular option for Yugoslavians fleeing the war and arriving
to Germany was to formalize their refugee status, or in other words, to request
and then receive formal asylum. According to Article 16(a) of the German Basic
Law (Grundgesetz ), an individual is eligible to seek asylum if he or she faces
individual persecution and is able prove so. If granted asylum, the individual
enters a path towards permanent residency (Hailbronner, 2003). Asylum recog-
nition rates, however, were very low for citizens from the former Yugoslavia.11

This is because most of them could not prove to the German authorities they
were facing individual persecution at home following the standards set by the
German authorities at the time (Dimova, 2006). Importantly enough, however,
asylum seekers whose asylum request was denied were eligible to receive the
Duldung status, and most of them did.

2.1 Labor market conditions and mobility of refugees

A large number of Yugoslavian refugees managed to integrate into the German
labor force upon arrival.12 Overall, both Duldung holders and asylum seekers
(e.g., those waiting for their asylum application to be approved or denied) had

10In the early 1990s, as a response to the legal difficulties faced by the hundred of thousands
of refugees seeking protection, –and knowing that most of these people were not eligible for
asylum– the German government created the Duldung status. Duldung was granted rela-
tively quickly to all those arriving because of the war in Yugoslavia, making it possible for
Germany to process large numbers of arrivals. Compared to other European countries this
was a considerable humanitarian gesture on the side of the German government.

11Between 1992 and 1995 only 1 percent of Bosnian applicants were granted asylum (Lederer,
1997).

12The number of employed Yugoslavians rose by 60,000 people in 1992, equivalent to a
15.3% increase, as compared to 1991 (Deutscher-Bundestag, 1994).
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free access to the local labor market shortly after their arrival, with some im-
portant differences. Duldung holders were entitled to receive a work permit,
and were allowed to work in Germany without any geographical nor sectoral
limit. Asylum seekers who arrived prior to 1997 were also allowed to work three
months after their arrival date and while their application was being considered
(if the application was eventually accepted, they naturally kept their right to
work).13 Yet, an important difference between the two statuses concerned the
mobility of the workers: Duldung holders could live and work with no within-
country geographical limitation whatsoever. Asylum seekers, on the other hand,
were subjected to mandatory residency (Residenzpflicht) while their application
was considered. They were obliged to stay within the region in which their ap-
plication was processed.14 The decision on which region would process the
application was made by the authorities based on pre-established quotas. This
limitation on geographic mobility for asylum seekers is an important part of our
identification strategy, which we detail in Section 4.1.1.

2.2 End of the war and deportation

The signature of the Dayton Peace Accord in December 1995 officially marked
the end of the war that started in 1991 (in particular, by putting an end to the
Bosnia war). After that date, the German authorities had no reason to further
renew the Duldung status of refugees and indeed enacted the imminent depor-
tation of refugees back to the former Yugoslavia.15 In fact, only one day after
the signing of the Dayton Accord, Germany formally announced a repatriation
plan through which Duldung refugees were gradually forced to leave the country
(Dimova, 2006), often simultaneously rolling out assisted repatriation programs
(Bosswick, 2000).16

13Labor market access conditions for asylum seekers changed a few times. Until 1991,
immediate access to labor market was possible. Between 1991-1997, a waiting period of three
months was enacted. Modifications in the law in 1997 banned asylum seekers from the labor
market. This changed in 2001 when 1-year waiting time was introduced. For more details see
Liedtke (2002).

14The rules on mobility while the application was being processed were defined by local
governments. Some states restricted movement of the asylum seeker to a district, while others
allowed free mobility within the state.

15For the Croatians, however the deportations started following the signature of the cease-
fire agreement known as the Vance Plan in January of 1992. By the end of 1994 almost all of
the Croatian refugees had returned (Lederer, 1997).

16Voluntary returns were mainly realized as a part of the program of German Govern-
ment through REAG (Program for Reintegration and Emigration for Claimants of Asylum
in Germany) and GARP (Government Program of Assistance to Repatriation) which was
implemented in cooperation with the International Organization for Migration (IOM) whose
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Repatriation was planned in two main phases. The first phase targeted sin-
gle adults and childless couples as well as people with family back in their home
country. The second phase targeted the rest of the refugees. By the summer
of 1996 letters requesting deportation were sent out, and by the end of 1996
people started getting deported. Repatriation and deportations continued until
2000, though most of them had happened by 1998. Figures by international or-
ganizations and independent academic research suggest that about 75 percent
of Yugoslavians civil war refugees returned to their home country or to another
former Yugoslavian nation, with an additional 15 percent settling in third coun-
tries and only about 10 percent remaining in Germany (UNHCR, 2005; Ruhl
and Lederer, 2001; Lederer, 1997).17

Refugees found employment across diverse sectors and relied on different
channels to secure their jobs. Some were able to utilize their network of friends
and family relatives, some relied on local employment agencies and some found
work by themselves (e.g., Walker, 2010; Ruben et al., 2009). Ruben et al. (2009)
note that those who worked during their time in Germany were also more likely
to be employed upon return to the former Yugoslavia, with many finding jobs
in industries in which they had worked before the war, others being employed
in related sectors and some in totally new activities. There is anecdotal evi-
dence, however, suggesting that after returning to their home countries refugees
subsequently worked (or founded companies) in the very same sector they had
worked at in Germany (or other countries such as Sweden or Austria). In Online
Appendix Section A we give four examples of anecdotal stories presenting such
professional itineraries. As these stories show, refugees benefited from their ex-
periences in Germany in many ways. In addition to acquiring knowledge and
skills in new industries, they learned about different production methods, and
established networks which they later put into use to create trade links and

target was to support voluntary return. Both programs were completed in 2001 (Nenadic
et al., 2005).

17These numbers are confirmed when looking at the return rates with respect to the different
nationalities and ethnicities involved in the conflict. For example, when it comes to Bosnian
refugees, Rühl and Lederer (2001, p.50) describe: “[t]he number of Bosnian war refugees
fell from 345,000 to approximately 28,000 by December 2000, more than 260,000 of which
went voluntarily to Bosnia-Herzegovina. About 51,000 have migrated on to other countries
(to the USA, Canada and Australia). The proportion of forced repatriations is well below
2% (approximately 5,500 cases).” With respect to Croatian refugees, Lederer (1997, p.310)
explains: “During the Croatian-Serbian War (1991 to 1993) numerous Croatians were also
admitted to the Federal Republic of Germany. According to information from the Federal
Ministry of the Interior of 9 October 1996, most of the original 100,000 Croatian refugees
should have returned to their homeland within the framework of the repatriation process that
began in 1994. However, the Federal Ministry of the Interior notes that there is no precise
information on this from the federal states.”
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attract foreign investment when establishing their own companies. Once back
home, most of them continued working in the same sectors where they had been
employed during their stay in Germany. Although some found jobs as regular
workers, many chose to set up their own companies.

3 Data and sample

We link a number of datasets together for our study. First, we use data on
exports for the period 1984-2014 which comes from bilateral trade data compiled
by Feenstra et al. (2005) with extensions and corrections suggested by Hausmann
et al. (2014) (the original source of the trade data is UN Comtrade). In most
cases our dependent variable is exports by product from each country to the
rest of the world excluding Germany. We do this so that our results are not
confounded with an increase in trade driven by lower transaction costs caused by
migrant networks (e.g., Rauch and Trindade, 2002; Parsons and Vézina, 2018).

Products are defined using the 4-digit Standard Industry Trade Classifica-
tion (SITC) revision 2, and include 786 different varieties. This product clas-
sification provides a disaggregation level that enables a meaningful discussion
about export diversification patterns. Some examples of products in this level of
disaggregation are, for example, "Knitted/Crocheted Fabrics Elastic or Rubber-
ized” (SITC 6553), or "Electrical Measuring, Checking, Analyzing Instruments"
(SITC 8748). Following Hausmann et al. (2014), we exclude countries below 1
million citizens and total trade below USD $1 billion in 2010. Other variables
created using trade data are explained as they are introduced into the analysis.

The data on migrant workers in Germany are based on records from the
German social security system and comprise all persons employed subject to
social security contributions, with the exception of self-employed and civil ser-
vants.18 The records indicate the industry where the workers are employed.
Our sample is restricted to 40% random draws of foreign nationals observed on
June 30 of each year from 1975 to 2014 augmented by the employment history
of each individual for our sampling period. This amounts to about 2.4 million
workers per year on average, which is a large enough amount for the random
draws to form a representative sample.19 Moreover, since we can observe the

18These records have been assembled by the Institute of Employment Research (IAB) into
the Employment History (BeH) data file (IAB, 2015). The data or variants of it have been
widely used to study a variety of labor market aspects (e.g., Card et al., 2013; Dustmann
and Glitz, 2015; Dustmann et al., 2017).

19For privacy issues, the sample utilized in this paper is an anonymized version of the
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full employment history, we can determine whether an individual was employed
before or after any given year in Germany, which we exploit to construct our
treatment. Beyond individual information such as age, nationality, and educa-
tional attainment, the data include detailed occupational codes categorized in
more than 300 different occupations.20

We also collected information on direct investments of German firms in for-
mer Yugoslavia sent to us by the German Central Bank (Deutsche Bundesbank)
upon request. We use these data to compute German FDI stocks in former Yu-
goslavian countries at 2-digit SITC level between the years 1990-2010, to serve
as a control. Second, in order to construct an instrument to deal with endo-
geneity issues, we used data on asylum applications in Germany, which comes
from the German Federal Office for Migration and Refugees (Bundesamt für
Migration und Flüchtlinge, BAMF ) sent to us upon request, too. We also use
inflow quotas mandated by the government that define the regional distribution
of asylum seekers (Königsteiner Schlüssel). These quotas are determined yearly
by the Joint Science Conference (Gemeinsame Wissenschaftskonferenz, GWK ).
The yearly data between 1990 and 2016 have been sent to us by the GWK upon
request.

With these datasets we are able to match the exports of Yugoslavia to the
rest of the world with the number of Yugoslavian workers in Germany working
in the same product category.21

original database. In order to comply with data privacy rules, sensitive values –industry-
period observations with less than 20 workers– have been replaced with different moments of
the distribution of the number of migrant workers in the same industry and year. The number
of cells affected depends of course on the level of disaggregation of worker characteristics such
as education, occupation, skill etc. More details on this procedure can be provided upon
request. The results presented herein, however, are robust to using the non-anonymized
version instead.

20See more details on this dataset in Online Appendix Section B.
21Using our employment sample we compute the number of workers in Germany by nation-

ality and year for all SITC 4-digit product categories. We use the nationality of the worker
based on the passport recorded at his or her first appearance in the database. To compute
the number of workers by product we rely on the concordance tables produced by the United
Nations Statistical Office and the work by Dauth et al. (2014) that matches German 3-digit
WZ industry codes to 4-digit SITC (rev. 2) products. When match is one-to-many, we create
our own concordance following the same procedure as Cuñat and Melitz (2012) described in
their footnote 24. In particular, we use the distribution of German exports in 1995 as a proxy
for the distribution of employment across different 4-digit SITC products that correspond to
a single 3-digit WZ German industry. Further details on the employment sample, variable
descriptions and auxiliary data are provided in Online Appendix Section B.
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4 Natural Experiment: Yugoslavian Refugees

As pointed out in Section 2, around 700,000 migrants from the former Yugoslavia
arrived to Germany in the first half of the 1990s. Figure (1) summarizes these
numbers. In 1980 there were already about 600,000 Yugoslavians residing in
Germany. This stock remained steady until the late 1980s when the net inflow
of Yugoslavian migrants started to grow at a rate of 25,000 per year, including
until the year 1990. This rate skyrocketed to 168,000, 250,000 and 165,000
during 1991, 1992 and 1993, respectively. The sharp increase in the net inflow
of migrants was fueled by refugees escaping war. We also see a sharp increase
in asylum requests from Yugoslavian citizens during the same years.

[Figure 1 about here.]

The number of Yugoslavians in Germany sharply declines starting in 1996,
after the Dayton treaty was signed. By 2000 close to 350 thousand Yugoslavians
had left the country. While some of them left to a third country, it has been
estimated that the majority of them returned to countries of the (by then)
former Yugoslavia (UNHCR, 2005; Ruhl and Lederer, 2001; Lederer, 1997).

The natural experiment, however, uses data on Yugoslavian workers that
joined the German labor force (in each tradable sector) between 1991 and 1995
and had dropped out of it by year 2000. These parameters allow us to identify,
with high probability, those Yugoslavians of working age who were Duldung
holders and had been deported by year 2000.22 In our data we see patterns
consistent with the historical narrative described so far: both the inflow of
Yugoslavian workers into the tradable sector labor force between the years 1991
and 1995 and their outflow by year 2000 is highly unusual as compared to foreign
workers from other nationalities, as Figure 3 shows. The figure graphs the yearly
share of Yugoslavian workers entering and exiting the labor force of Germany’s
tradable sector. The share is always computed using the total number of all

22Our data also show that about half of these Yugoslavian workers who arrived between
1991 and 1995 are still active in the German labor force by 2014. Presumably, these "stayers"
were not Duldung holders (and therefore, were not subject to deportation) or, alternatively,
they were Duldung holders but were allowed to stay for humanitarian reasons. Again, as we
noted above, the overall statistics suggest that over 75 percent of Duldung holders returned to
the newly established countries of the former Yugoslavia. These are the people our treatment
aims to capture: our treatment counts those workers who arrive between 1991 and 1995 and
drop out of the labor force by the year 2000, by industry. This means that we are in fact
counting all those workers in each manufacturing industry that were, most likely, Duldung
holders. The fact that some other Yugoslavians who stayed beyond 2000 for whatever reason
is not a threat to our identification strategy, as long as these cases were not more or less
frequent in some industries than in others. We expand on this in Section 4.1.2.
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foreign workers entering and exiting the labor force in those same years at the
denominator. It becomes clear from looking at the figure that Yugoslavians
entered the labor force in much higher proportion during the first half of the
1990s, as compared to the same proportion in years before 1990 and after 2000.
We also see that Yugoslavian workers exited the German labor force in higher
proportion during the later half of the 1990s, consistently with the historical
events.

[Figure 2 about here.]

4.1 Empirical strategy

Our objective is to study changes in product-level Yugoslavian exports to the
rest of the world given different levels of return migration of Yugoslavian refugees
who worked in Germany in the corresponding industry. We do this through a
difference-in-differences estimation. Given that the German data do not allow
us to distinguish which is the region of origin of the refugees within Yugoslavia
(we only see that they entered the labor force with a Yugoslavian passport),
our unit of analysis is the combined exports by product of all countries of the
former Yugoslavia. That is, the trade data includes export by product of Yu-
goslavia as a nation until 1991, and we complement this by simply adding up
exports by product of all countries that formed Yugoslavia post 1992: Bosnia
and Herzegovina, Croatia, FYR of Macedonia, Montenegro, Serbia and Slove-
nia.23 We end up having a balanced-panel of exports by product for the former
Yugoslavia from 1984 until 2014, which is the main input required to construct
our dependent variable.

The main independent variable –the treatment– is the number of Yugoslavian
refugees by sector who (i) joined the German labor force between 1991 and 1995,
(ii) had not been recorded in our data in 1990 or before, and (iii) had not been
recorded in our data in 2000 or after.24 We cannot distinguish whether these
workers with Yugoslavian passports that left the labor force indeed returned

23Very few people left Slovenia while almost none left the FYR of Macedonia as both
countries obtained their independence with limited or no armed conflict. While Slovenia was
the republic with highest GDP per capita and a much more diversified export basket than
the rest of the countries to begin with, Macedonia was one of the poorest republics of the
former Yugoslavia with little exports. Our results are robust to excluding both Slovenia and
Macedonia from the exports data (see Online Appendix Section I).

24Finding no entry for a person in our data implies that this person was not employed in
any job, industry, or occupation subject to social security contributions on June 30 of any
given year.

14



back to the former Yugoslavia. Thus, in our calculation of return migration
we are including workers who, for instance, stayed in Germany working in the
informal sector or went to a third country. Yet, all these possibilities work
against us in our estimation, implying that our estimates are to some extent
understating the true effect of return migration. Moreover, the historical context
summarized above suggests that about 75 percent of those who were repatriated
upon the expiration of their Duldung status returned to the former Yugoslavia.25

Figure 3 describes the treatment variable. It plots the number of Yugoslavian
workers that entered the German workforce between the years 1991 and 1995
(horizontal axis), and the number of those workers who remain in the labor
force beyond year 2000 (vertical axis), by 4-digit SITC code. All observations
are below the 45 degree line, simply because the number of migrants who stay
in each industry beyond the year 2000 is a subset of all those who arrived
between 1991 and 1995. Thus, the treatment is the difference between each one
of the observations and the 45 degree line. As can be seen in the graph, there
is variation in the treatment across industries. Some of the codes that stand
out as having a large amount of workers returnees are 8219 (Furniture parts),
6911 (iron and steel structures), 5989 (chemical products), and 2482 (worked
wood of coniferous). In our data organized by industries we notice that, among
those who were employed at some point as wage earners in the manufacturing
sector, return rates were substantial but not as high for the average refugee as
documented in official reports from international organizations (e.g., UNHCR,
2005). On average, about 30 percent of the workers that arrived between 1991
and 1995 had dropped out of the labor force by 2000.26

[Figure 3 about here.]

Before we turn to the econometrics, we look at whether products associated
with a larger reduction in the number of Yugoslavian workers in Germany ex-
perienced better export performance in the former Yugoslavian countries upon
their return. Using only raw data, Figure 4 visualizes the total value of exports
of products linked to different levels of treatment (i.e., quartiles), year after year.

25About 10% of the Yugoslavian workers we see entering the labor force between 1991 and
1995 were 18 years or younger at the year of entry. 75% of them, in contrast, were 20 or older
and 50% were 25 or older. This rules out the possibility that the entry of Yugoslavian into
the labor force is mostly driven by locals with Yugoslavian passports joining the labor force
at a young age, rather than by refugees arriving to Germany.

26However, when focusing on those migrants that we can identify in our data as Bosnians,
even though they are a small share, the drop-out rate of the labor force is more than 50
percent, closer to the global official figures.
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The figure shows that up until 1995 (the year where our "treatment" begins)
products in the four different quartiles had somewhat parallel trends. However,
after 1995, the third and fourth quartiles in terms of treatment intensity di-
verge quite significantly from the first two quartiles. This visualization not only
provides some descriptive evidence of the results holding with raw data, but
also shows that the parallel trends assumption required for the difference-in-
differences methodology is a reasonable one. In any event, we address pre-trend
issues more thoroughly in the next section.

[Figure 4 about here.]

We now turn to regression analysis and estimate the following difference-in-
differences specification:

exportsp,t = βDIDtreatp×aftert+βCDEUexpshare1990p×aftert+ηp+αt+εp,t

(1)
Subscripts p and t represent product and year, respectively. The left-hand

side variable (exportsp,t) measures the value of exports from the former Yu-
goslavia to the rest of the world excluding Germany for product p during year
t.

We start by estimating this regression using two periods: "before", which
corresponds to 1990, just before the war started, and "after", which corresponds
to 2005, five years after most Yugoslavian refugees had returned. To avoid our
results being driven by noise in the dependent variable for a particular year, we
use average exports per product between 1988 and 1990 for the "before" period,
and the average between 2005 to 2007 for the "after" period.27

The variable of interest treatp is the number of workers that joined the Ger-
man labor force for product p between 1991 and 1995 and had dropped out of
that same labor force by 2000, according to our definition earlier. We rescale
the variable treatp using the inverse hyperbolic sine. The inverse hyperbolic
sine is defined at zero and behaves similarly to a log-transformation. The inter-
pretation of regression estimators in the form of the inverse hyperbolic sine is
similar to the interpretation of a log-transformed variable (see MacKinnon and

27Our results, however, are robust to using only data for the actual years for which the
"before" and "after" periods are defined: 1990 and 2005.
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Magee, 1990).28 aftert is a dummy variable which equals 1 for the observations
corresponding to the "after" period.

Given that in the actual estimations both the dependent and the main inde-
pendent variables are in a logarithmic-type form (details on this below), βDID

represents the elasticity of exports to returnee workers. That is, industries with
a 1 percent larger pool of returnee workers have larger export value by βDID per-
cent larger between the "before" and "after" periods compared to industries with
no returnee workers. Bear in mind that since this is a difference-in-difference
setting, our results reflect relative differences in levels across industries based
on their exposure to the treatment.

We often include controls to avoid our results being driven by other factors
not accounted for. One of those controls which forms part of our main spec-
ification is an interaction term between the relative size of each product p in
Germany’s export basket in the "before" period (1990) and the "after" binary
term. This interaction allows to control for differential trends based on the pos-
sibility that the export basket of Yugoslavian countries in 2005 evolves towards
the export basket of Germany in 1990, due to structural transformation con-
vergence processes. If convergence is something to be worried about in terms
of that process driving our results, and not the migrants, then this control will
take care of that possibility.

As for the other terms: ηp represents product fixed effects while αt repre-
sents year fixed effects (which in the main estimation is equivalent to one dummy
variable for the year 2005). The two fixed effects are perfectly multi collinear
with the terms treatp and aftert, and so there is no need to add the interacted
terms separately. εp,t represents the error term. Our estimations cluster stan-
dard errors at the product level, the level at which the treatment varies (Besley
and Burgess, 2004; Bertrand et al., 2004).

Using this specification, claiming that our results are unbiased imply that the
industry-specific entry to and exit from the German labor force of Yugoslavian
workers are exogenous with respect to future dynamics of Yugoslavian exports.
Can we say this is indeed the case?

Our identification relies on the exogeneity of arrival and exit of refugees
into and out of the German labor force with regards to export trends back in
Yugoslavia at the industry level. There are two main endogeneity concerns in our

28The inverse hyperbolic sine (asinh) is defined as log(yi +
√

(y2i + 1)). Except for small
values of y, asinh(yi) = log(2) + log(yi).
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specification. First, the possibility that upon arrival, refugees self-selected into
particular tradable sectors with growth potential in Yugoslavia based. Second,
the possibility that the exit of refugees from the German labor force by year
2000 –even if it was enforced by across-the-board repatriation efforts by the
German authorities– happened more or less frequently in particular industries
in a way that is correlated with export dynamics in Yugoslavia. We address
each of these concerns below.

4.1.1 Self-selection into industries upon arrival

In order to deal with the possibility that migrants self-selected into particular
industries in a way that correlates with future Yugoslavian exports, we construct
an instrumental variable that computes expected worker stocks per industry by
exploiting a spatial dispersal policy applied to Yugoslavian asylum seekers

While asylum requests were being processed, asylum seekers were sent to
different parts of the country following the Königstein State Convention (König-
steiner Staatsabkommen) which was signed in 1949 by all German federal states
and defined cost-sharing rules between states in jointly financed projects. Al-
though initially this convention concerned financing of joint science projects,
the system was later adopted –among other things– for the allocation of asylum
seekers within States in Germany. The dispersal of asylum seekers is regu-
lated at the federal level by the Asylum Procedure Act (Asylverfahrensgesetz ),
where each state is allocated a certain number of asylum seekers according
to its “Königstein" quota (Königsteiner Schlüssel). The quota is based on the
weighted sum of population (1/3) and tax revenues (2/3), and it is re-calculated
annually. In the absence of substantial regional shocks, this quota does not vary
much over time.

In particular, upon the arrival of an asylum seeker into the German terri-
tory, he or she is absorbed by a reception center in the Federal State of arrival
if there is any remaining capacity to receive more people according to the quota
described above, or alternatively, the person is allocated to the reception center
in a Federal State with the most vacancies according to the quota.29 Our iden-
tification strategy is based upon the premise that this allocation was exogenous.

29If more than one reception center fits these criteria, the geographically nearest one to
the entrance location of the asylum seeker is appointed responsible. After the first period
in reception facilities, which can last up to a maximum of six months, the asylum seeker is
placed in a district within the state of first allocation. The residence obligation ends as soon
as the Federal Office grants asylum status. The average duration of the application procedure
was between six months and two years.
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An illustration of the quota system can be seen in Figure 5, which shows the
share of asylum seekers that each of the sixteen German states should have re-
ceived using the quota system in year 1995. For example, Nordrhein-Westfalen is
the state that should have received most of the asylum seekers in 1995, followed
by Baden-Württemberg and Bayern, while states such as Bremen or Saarland
received a very small share.

[Figure 5 about here.]

Thus, to construct the instrument we combine three pieces of data: (1) the
yearly inflow of asylum seekers from Yugoslavia to Germany between 1991 to
1995, (2) the yearly asylum quotas for German states,30 and (3) the relative size
in terms of employment in each industry in each state of Yugoslavian workers
in 1975, with the intuition that the distribution of Yugoslavian migrants in
1975 can play a role in explaining the industry-level integration labor market
integration of the asylum seekers in the early 1990s.31 The resulting variable
estimates the number of Yugoslavian asylum seeking workers in Germany per
industry. The following equation reflects the calculation:

TreatIVp︸ ︷︷ ︸
Expected asylum

seekers workers in p

=

1995∑
t=1991

∑
s

asylumseekerst︸ ︷︷ ︸
Inflow asylum

seekers in year t

× quotas,t︸ ︷︷ ︸
Quota (share) for

state s during t

× Y UGshareindustrys,p,1975︸ ︷︷ ︸
Yugoslavians employment share

of p within s in 1975

The instrumental variable is a feasible one under two conditions: first, if it
correlates with the treatment, and second, if the exclusion restriction holds. In
terms of the first condition, we see a strong correlation between the treatment
and the instrumental variable. Figure 6 shows plots TreatIVp in the horizontal
axis against the number of Yugoslavian workers that had left the labor force
between 1995 and 2000 (our treatment). Each observation in the figure is a
product, symbolized by its 4-digit SITC code. It can be seen in the figure that

30In fact, since we don’t have data pre-1995 for states of eastern Germany, we set those at
zero for years 1991 to 1994. However, this lack of variation is not critical, turns out. According
to the employment data, in 1995 there were over 367 thousand Yugoslavians employed in
western German states across all industries, as compared to only 1400 in eastern Germany,
or just 0.38%. Thus, that lack of variation should not affect the relevance of our instrument.

31We are aware of the critique by Jaeger et al. (2018) regarding using past spatial distribu-
tions of migrants to instrument for current distribution, though in our paper it lacks relevance
given that our dependent variable does not reflect economic activity in the same location of
the migrants’ destination but rather in their country of origin.
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the number of Yugoslavian workers who left the labor force between 1995 and
2000 in each industry are strongly correlated with stocks that are predicted
through the spatial dispersal policy.

[Figure 6 about here.]

There are many reasons for which this strong correlation is not surprising.
Given migrant networks, we can expect the spatial distribution of Yugoslavian
workers across states and industries in 1975 explains industry-level integration
of asylum seekers during the early 1990s. Limiting the instrument to asylum
seekers (due to their exogenous spatial allocation) –even if they were a small
share of all refugees as seen in Figure 1– can explain the overall industry-level
distribution of all Yugoslavian refugee workers responds to two facts. First, the
geographic allocation of asylum seekers is relevant for all refugees who request
for asylum, even if the asylum turns out not to be approved. That is, all refugees
who eventually got a Duldung status but who originally requested for asylum,
had to comply with this exogenous geographic allocation while their asylum
status was being reviewed by the authorities. Second, the exogenous allocation
of the share of Yugoslavians who actually requested asylum might as well be
explanatory of the location choice of those who received Duldung even if they did
not request for asylum to begin with, due to pull factors induced by pre-existing
migrant networks.

Our main assumption regarding the second condition –the exclusion restric-
tion– is that both the number of asylum seekers fleeing war and the quota of
asylum seekers per state and year defined by the German federal authorities,
as well as the relative size of the Yugoslavian workforce in each industry and
state in 1975 are not correlated with post-1995 product-specific export trends
of former Yugoslavian countries to the rest of the world other than through the
migrants themselves. We have no reason to think that this assumption could
be violated.

4.1.2 Exogeneity of exit with respect to industries

The other remaining concern is whether the exit of Yugoslavian Duldung holders
from the German labor force was exogenous to the industry they were working
in. For example, if workers left the labor force more massively in some industries
more than others, in a way that is correlated to the future export potential in
Yugoslavia, then this could invalidate our identification strategy.
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This was not the case, as shown in Figure 7. The figure compares the
proportion of Yugoslavians who arrived between 1991 and 1995 working in each
4-digit SITC product on the vertical axis, against the proportion of Yugoslavian
who returned by 2000 (based on the definition of the treatment) working in each
product on the horizontal axis. The dashed line represents the 45 degree line. If
exit from the labor force by Yugoslavians was completely random, we would see
a perfect alignment of those dots along the 45 degree line: the share of workers
arriving into each industry must be the same as the share of workers leaving that
industry. Barring some exceptions, the graph does approximate this scenario.
In fact, the correlation between both shares is close to 0.9.

Most dots, each one representing a 4-digit SITC code, are quite consistently
aligned along the 45 degree line. Take the industry code 6991, for example,
which represents the sector "Locksmith hardware". About 17% of all Yugosla-
vian workers who arrived between 1991 and 1995 worked in that industry, ac-
cording to the horizontal axis, and about 15% of those workers who left by the
year 2000 dropped from that product’s labor force. All in all, the evidence sug-
gests that the exit from the labor force was exogenous across industries. Figure
7 shows that there are a number of outliers (i.e., observations far from the 45
degree line) but these do not affect our results (see Online Appendix F).

[Figure 7 about here.]

4.2 Summary statistics

Table 1 presents the summary statistics. Our sample includes 786 products, and
since we use two points in time for the differences-in-differences estimation, the
initial empirical analysis will use up to 1572 observations. The table presents
summary statistics for the main variables in the regression. The first four lines
of the table present data for the average export value from former Yugoslavian
countries to the rest of the world in years 1990 and 2005, all in million US dollars
(note that we don’t adjust these values for inflation, which is accounted for by
our year fixed-effect). These two points in time are the ones used in the main
specification, which correspond to years before and after the war. However, we
also present results for a multi-period analysis as well that uses export data for
all the years in between.

Given the fact that the left hand side is calculated in US dollars, we are
required to use a monotonic transformation to deal with the fat-tailed distri-
bution. All of our results are presented using three different transformations:
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log(exportsp,t), log(exportsp,t+1) and asinh(exportsp,t). The first one is unde-
fined for values where exportsp,t = 0, and therefore, when using log(exportsp,t)

as the dependent variable the sample size is reduced. The two other transfor-
mations deal with the occasions where exportsp,t = 0 by either adding USD $1
before the transformation or by computing instead the inverse hyperbolic sine
(asinh), respectively.32

[Table 1 about here.]

Table 1 also summarizes the treatment. The third row in the Table presents
statistics for the number of sampled workers with Yugoslavian passport that
joined the German labor force at some point between 1991 and 1995. The
average industry had 74 Yugoslavian workers that, arguably, arrived to Germany
because of the war and joined the labor force. The next row is a subset of that
group, and corresponds to our main treatment variable: the number of workers
with Yugoslavian passport which had joined the German labor force sometime
between 1991 and 1995 and had dropped from it by the year 2000. The value
for this variable, averaged across all products, is 21.6. Our treatment exploits
variation across industries, which we see in the table varies from 0 to 778.33 All
in all, our treatment is based on roughly 17,000 Yugoslavian workers across all
industries, representative of the actual distribution.34

Note that as mentioned above, our sample of working-age Yugoslavians em-
ployed in the tradable industry shows that the rate of return was roughly 30
percent, substantially lower than the anecdotical 75 percent figure, which ap-
plies to the Yugoslavian refugee population as a whole (UNHCR, 2005; Ruhl and
Lederer, 2001; Lederer, 1997). This discrepancy, however, poses no problem for
our identification strategy as long as the rate of return is not biased towards
certain industries, which we discussed above in Section 4.1.2.

Also note that despite presenting the summary statistics in nominal val-
ues, unless otherwise stated, all right hand side variables are rescaled using the

32Since exports are aggregated across all destinations, the number of "zeroes" in the data is
not as large as when using bilateral trade data. We explore this in detail in Online Appendix
Section C.

33Non-integer number of workers in an industry is a result of the use of weights based on
industry code concordances during the data construction stage. For more information see
Online Appendix Section B.

34210,000 Yugoslavian workers appear the first time in our data between 1991 and 1995. If
the total flow was of 700 thousand people, it is reasonable that somewhere between a one-
quarter and one-half of them were of working age. Our sample is, of course, smaller than the
total population, thus the 210,000 figure seems reasonable. Of the 210,000 in our sample, 35%
(or 75,000 workers) had exited the sample before the year 2000. Of those roughly 75,000, only
22% (around 17,000 workers) had a job in tradable industries during the 1990s.
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inverse hyperbolic sine for estimation purposes.

5 Results

Results for specification (1) are presented in Table 2. For the “before” period
we use exports data averaged over 1988 to 1990, and for the “after” period
we use exports data averaged over 2005 to 2007. The treatment is defined
as the number of workers of Yugoslavian origin that left the German labor
force between 1995 and 2000, by product.35 The estimation includes product
fixed effects, such that the results use only within-product variation, and year
fixed effects, which in this case is equivalent to a dummy variable for the year
2005. The first three columns report results using an OLS estimation, while
the last three columns report results using a 2SLS estimation, making use of
the instrumental variable described in Section 4.1. The table reports results
using log(exportsp,t), log(exportsp,t + 1) and asinh(exportsp,t) as dependent
variables. Since the regressor treatp is rescaled using the inverse hyperbolic sine
transformation –which behaves similarly to a log transformation–we interpret
βDID as an elasticity.36

[Table 2 about here.]

In the first three columns, we find all estimates of βDID to be positive and
statistically different from zero for all different monotonic transformations of
the dependent variable. The standard errors are clustered at the product level,
which is the level of disaggregation of the treatment.

35Online Appendix Table H1 replicates the results using different treatments: return mi-
gration between 1995 and 2005 and the stock of migrants in 1995. The results are robust to
using these different treatments.

36The continuous character of our treatment implies, arguably, that our estimator
can be characterized as a fuzzy differences-in-differences one (see De Chaisemartin and
D’Haultfoeuille, 2018). In our setting, the "control" group is stable over time (e.g., there
are no control group "switchers"), which implies our estimation only relies on the common
trends assumption. In other words, our setting allows us not to require the "stable treatment
over time", nor the "homogenous treatment effect between groups" assumptions (assump-
tions 5 and 6 in De Chaisemartin and D’Haultfoeuille (2018)). While relaxing assumption
5 in our setting is straightforward, doing the same with assumption 6 might not be. Thus,
as a robustness test, we compute the Wald DID estimator following De Chaisemartin and
D’Haultfoeuille (2018), defining the treated units those above the 25th percentile in terms of
the treatment. We find our results reassuring: the Wald DID point estimates are between
0.15 to 0.28, depending on the monotonic transformation used, all statistically significant at
the 10% level. The point estimates are slightly larger than the OLS ones reported in Table 2,
but they all fall within the statistical margin of error of the estimators. We thank Clement
De Chaisemartin for his guidance on this exercise.
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Column 1 of Table 2 presents the estimates when using the natural logarith-
mic transformation for the dependent variable. The point estimate in the first
column is around half the size of those in the other two columns. This is not
surprising as the first column excludes zeros and therefore excludes instances in
which products are more likely to grow faster if they have a non-zero value in
the second period.37 Yet, this difference says something more: the fact that the
point estimates in columns 2 and 3 are positive and significant –which include
instances where a product was inexistent in the export basket of Yugoslavia by
1995–, and are larger than the point estimate in column 1, implies that the
effect of return migration on comparative advantage is valid at the extensive
margin (e.g., opening a new line of exports) as well as at the intensive margin
(e.g., growth of already existing export lines), along the lines of the work by
Bahar and Rapoport (2018). In either case, the results show that the elasticity
of exports to return workers ranges from 0.08 to 0.14, depending on the transfor-
mation of the left hand side variable used (and thus whether zeros are included
or not).

Columns 4, 5 and 6 present the analogous 2SLS estimates. For those columns
we also report the Kleibergen-Paap F statistics which measures the strength of
the first stage. The Kleibergen-Paap F statistics is the right measure to look
at when standard errors are not assumed to be i.i.d., as in our case. The high
magnitude of the F statistics in all specifications imply that we can reject the
possibility of weak instrumentation.

It is notorious, however, that the 2SLS F statistics in this estimation is very
large. While there is no technical problem with having a large F statistic, it
might raise some concerns surrounding the exogenous variation that is being
exploited and whether the fit is "artificial". Given that both treatment and
instrument are originally defined for each German 3-digit WZ industry code,
there might be concerns that our own concordance to SITC 4-digit codes might
be the main source of the fit between the two (see Online Appendix Section B
for details on the concordance between the two). However this is not the case.
The first stage of our regression maintains its explanatory power even when
using 3-digit WZ industry codes, an our overall results remain qualitatively
similar, in spite of using much fewer observations with much less variation on
the dependent variable (see Online Appendix Section G).

37In fact, Table H2 in the Online Appendix re-estimates columns (2), (3), (5) and (6) of
Table 2 excluding observations with zero exports. In that case, the estimates are exactly the
same as in columns (1) and (4) of Table 2.
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The elasticities estimated through 2SLS are positive, statistically significant
and qualitatively similar to the OLS results but the point estimates are larger
in magnitude. Yet, the standard errors are also larger, so that we cannot reject
the hypothesis that the OLS and the 2SLS estimates are equal. Given the
setting of the natural experiment, and the use of an instrumental variable, we
interpret these results as causal. Thus, based on the 2SLS results, we find
that Yugoslavian industries that received 10 percent more return migrants from
Germany (that worked in those same industries), exhibited higher exports by
1.1 to 2.4 percent in 2005 as compared to 1990.

Clearly, the point estimates resulting from the 2SLS estimation are larger
than the OLS ones. This, naturally, requires an explanation. On the one hand,
if self-selection is really happening in the OLS results, then we would have
expected 2SLS estimates to be smaller, not larger. On the other hand, the 2SLS
estimates represent the Local Average Treatment Effect (LATE) which relies on
the variation of the asylum seekers allocation across German states. Thus,
our 2SLS estimates use the variation of the treatment (i.e., return migration)
that is biased towards Western Germany (due to the larger tax revenues from
those states), where the most productive firms are located. Hence, a possible
interpretation of these larger point estimates is that those migrants exposed to
firms in more productive locations had more knowledge to gain – and therefore
to transfer – upon their return. Under that scenario, it makes sense that our
2SLS estimates are larger, although as pointed out above, we cannot reject the
hypothesis that our OLS and 2SLS point-estimates are the same.

Note that our estimations use as the dependent variable exports from former
Yugoslavian countries to the rest of the world, excluding Germany. In that sense,
we argue that our results are not explained by possible reductions of fixed costs
of exporting to Germany caused by migrant networks.38

The table also reports estimates for βC , related to our "convergence control".
If convergence is something to be worried about (in terms of that process, and
not the migrants driving our results) then this control will take care of that
possibility. Note that the estimates for βC are statistically insignificant, and
therefore there is not much to say about the role of convergence based on them.

A remaining plausible concern is whether our results are driven by other
spurious correlations. Though it is important to realize that other possible

38Online Appendix Section D presents results for the main specification using as dependent
variable exports to the rest of the world including Germany. As expected, the point estimates
are (between 2 to 10 percent) larger.
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confounding factors, in order to be affecting our results, are a threat to our
identification only if they could affect export performance in Yugoslavian coun-
tries in a way that is correlated with the number of return migrants at the
industry level. Yet, in the following sections we perform a number of tests to
rule out other possible explanations.

As an additional note, it is worth mentioning that when expanding this
exercise to all countries –at the expense of weakening our identification strategy–
we find our results to be externally valid (see Online Appendix Section L).

5.1 Pre-trend and event-study estimation

Can our results be explained by a previous trend in exports? We explore this
first by estimating the same specification but this time over the period 1985 to
1990, keeping the same treatment defined for years 1995 to 2000. OLS results
are presented in Table 3, and in this case the estimates for βDID are either
non-significant or negative and very small.39 There is not enough evidence to
conclude that the levels were different for treated and non-treated industries
before the war.

[Table 3 about here.]

Second, given the availability of exports data across several years, we turn
to estimate the effect of return migration in a event study setting. To avoid
noise in the estimation, we take 5-year averages for the dependent variable and
estimate βDID for 6 different periods, from 1985-1989 to 2010-2014. To do
this, we simply re-estimate specification (1), this time substituting the dummy
aftert for several dummies, each one signaling a 5-year period, along the lines
of Autor et al. (2003).40 In this multi-period setting, αt are 5-year period fixed
effects, and the product fixed effects ηp are maintained, allowing for product-
specific intercepts. Table 4 reports the OLS and the 2SLS estimation using
the instrumental variable described above (note we have in this setting four

39Note that we don’t present 2SLS results because when using exports in a period previous
to the treatment, there is no rationale for instrumenting the treatment. We also do not include
the convergence control, for similar reasons.

40We estimate the following equation:

exportsp,t =

6∑
t=1

βDIDt treatp×periodt+βCt

6∑
t=1

DEUexpshare1990p×periodt+ηp+αt+εp,t

where periodt is a binary variable that takes the value 1 for each corresponding 5-year
period.
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endogenous variables and four instrumental variables, which correspond to the
treatment and the instrument multiplied by four different period dummies for
periods post-1995). Every column includes the convergence control discussed
in the previous section, though it is not being reported. Naturally, the number
of observations in this sample is much larger than before, as it includes 6 data
points for each of the 786 products totaling up to 4716 observations (except for
the first column where observations where exportsp,t = 0 are excluded).

[Table 4 about here.]

Across all different dependent variables, our instruments are relevant as re-
ported by the KP F statistic, though much smaller in magnitude than those
reported in the main difference-in-differences specification. The estimations use
the period 1990-1994 as the base for the estimation and is thus excluded, though
all estimators should be interpreted as relative to that 5-year period. In that
sense, across columns, we see that the treatment is zero or negative but barely
statistically significant as compared to 1990-1994 in all of the periods before
the actual treatment occurs (e.g., in periods 1985-1989 and 1995-1999). The
OLS and 2SLS results indicate that the value of the elasticity are positive and
statistically different from zero for every transformation of the dependent vari-
able starting in the period 2000-2004, relative to 1990-1994 (and we see some
of the effect starting already in 1995-1999 in the 2SLS results). When looking
at OLS results, the elasticity in the first column is estimated to be 0.05 in the
2000-2004, after most migrants had returned. The same elasticity increases to
0.07 in period 2010-2014. In the other two columns, between 2000 and 2004,
the elasticity is estimated to be around 0.1, almost double than that in Column
1. This strengthens our previous finding that the effect is stronger when we
take into account the extensive margin. The elasticity grows up to 0.17 in the
two last periods along the lines of our results from Table 2. The 2SLS point
estimates in columns 4 to 6 are same in sign and slightly larger in magnitude to
the OLS, consistently with what discussed above. They also show that the effect
in the post-treatment period remains positive and significant relative to the pe-
riod 1990-1994 beyond the period 1995-1999, when when most refugees returned
(with the exception of column 5 where the effect seems not to be statistically
significant in the period 2010-2014).

These findings suggests an important result: the marginal effect of return
migration on the emergence of new exports becomes stronger over time. These
results are summarized in Figure 8, which shows in the upper panel the evolution
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of the expected value of exports (across our three different measures) by 5-year
periods for two groups of products using the 2SLS estimates: those for which
the value of treatp equals 1, and the second group is those for which treatp = 0.
The figures in the lower panel show the difference between the two groups, and it
can be seen how the effect becomes positive and statistically significant starting
in the period where the refugees start returning, 1995 to 1999. Note that, based
on the standard errors (as measured by the whiskers representing 95 percent
confidence intervals), we cannot reject the hypothesis that the trends for both
groups in periods before 1995 are statistically the same.

[Figure 8 about here.]

The figure also reveals that, the average industry experiences a drop in
export performance during the war –as compared to the base period. Treated
industries recover and reach back their 1990-1994 level in period 2000-2004 (or
even earlier, when using the log transformation), while non-treated ones recover
later on. In that sense, part of what our effect is capturing in the first few post-
conflict years is that treated industries, on average, shrunk less than non-treated
ones.

5.2 Robustness and heterogenous effects

5.2.1 Foreign Direct Investment

As migrants could also reduce transaction costs and facilitate foreign direct
investment (e.g., Javorcik et al., 2011; Kugler and Rapoport, 2007), we control
for the stock of FDI from Germany (in million €) to the combined Yugoslavian
countries in the specification.41 We do so in order to rule out the possibility
that the increase in exports is driven by the inflow of FDI in the same industries
the migrants worked at while in Germany. Why would we want to rule out this
possibility? Actually, we don’t necessarily want to rule it out, as FDI inflows are
one potential mechanism through which migrants can induce a productivity shift
in their industries back home. However, by including this control we simply rule
out FDI as mechanism, and instead focus on the idea that migrants, regardless
of their ability to bring in investment, can explain changes in the composition
of the export basket of their home countries.42 Yet, even if part of the effect

41Our results are unchanged if we include instead a broader FDI figure from all countries
(in million €), not only from Germany. See Online Appendix E for these results.

42There is also the possibility that FDI is a "bad control", given that the expansion of
the labor force with skills relevant to a particular industry, which is what our treatment
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we document is driven by migrants being able to attract capital (or invest their
own) resulting in the emergence and growth of export industries, this also reflects
the existence of inputs complementary to capital (e.g., the workers themselves
and their skills) in the economy. Table 5 presents the results of the estimation
controlling for German FDI in the Yugoslavian countries.

[Table 5 about here.]

Overall our main results are robust to the inclusion of FDI stocks. We
find, however, that FDI is negatively correlated with exports, which is puzzling.
However, since the data for FDI stocks was originally at the 2-digit level (see
Section 3), there is little variation left in it after the introduction of product
fixed effects.43

5.2.2 Falsification tests

In this subsection we aim to show further evidence that our results cannot
be explained by other economic processes occurring at the same time, such as
convergence, which might be correlated with migration flows. We do so by
putting in place two falsification or "placebo" tests.

First, we check whether return migration to (the former) Yugoslavia can ex-
plain export changes in similar countries in terms of their export baskets in the
baseline period. To do so, we re-estimate our main specification but using as de-
pendent variable exports from countries other than Yugoslavia to the rest of the
World (excluding to Germany) with the same treatment (e.g., return refugees
from Germany to Yugoslavia). We focus on countries with similar export sim-
ilarity to Yugoslavia; in particular, those that have an export similarity index
with Yugoslavia above the 75th percentile of the distribution in 1990, using the
index proposed by Finger and Kreinin (1979).44

measures, can also attract FDI into those same industries, and hence we exclude it from our
main specification.

43Online Appendix Section E2 estimates the correlation between Yugoslavian exports and
FDI stocks using the same regression setting, and finds a positive coefficient when not including
product fixed effects, which is the sign we would expect in such relationship.

44The export similarity index by Finger and Kreinin (1979) is constructed using the formula:

SF&K
c,c′ =

∑
i

min(sci , s
c′
i )

where i represents industries, c and c’ represent any two countries and sci is the share of
industries i in country c’s export basket. Hence, two countries c and c’ that export the exact
same industries in the exact same proportions would have an index equal to one.
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We further limit the group countries that, on top of having a similar ex-
port structure, also are in eastern Europe and have a similar income per capita
(within a 25 percent range) than that of Yugoslavia in 1990. The countries that
satisfy those conditions are Bulgaria, Poland and Romania. However, migrants
from these countries have presence in the German labor force distributed in
similar industries as Yugoslavian refugees in the early 1990s. Therefore it is im-
portant for us to add as an additional control to our regression the stock of those
countries’ migrant workers in Germany in 1995 per each SITC 4-digit industry.
This is because Bulgarian, Polish and Romanian emigrants in Germany could
also explain changes in exports in their home countries (as shown by Bahar and
Rapoport, 2018). The results of this exercise are visualized in Figure 9, based on
one regression per country using OLS estimators. The treatment is statistically
insignificant for all three countries across every specification. For comparison
purposes, the figure also shows the original (OLS) results for Yugoslavia, which
is positive and statistically significant.45

[Figure 9 about here.]

The second falsification test we run is somehow the mirror image of the first
one and, essentially, it addresses an alternative explanation. The placebo test
aims to rule out that the changes we see in Yugoslavia are driven by the shrinkage
of the same industries in Germany (shedding workers, migrants among them),
as part of a global general equilibrium of structural transformation process.
Thus, the test asks whether the number of Polish workers, for example, that
were part of the German labor force in 1995 but not in 2000, explain changes
in the Yugoslavian export basket. To do this we focus on the five countries
other than Yugoslavia with the largest changes in the stock of migrant workers
in the German labor force between 1995 and 2000. These countries are, in
order, Turkey, Greece, France, Poland and Italy. Specifically, we estimate the

45Concerns can arise because the lack of significance could be driven by multicollinearity
of the actual treatment with the additional control that we have added, namely the stock of
migrant workers from those countries in Germany per industry in 1995. There are not many
countries highly similar to Yugoslavia in 1990 in terms of their export basket, with little to no
workers in Germany by 1995, except for only one: South Korea. Korea’s export similarity with
Yugoslavia in 1990 is above the 90th percentile of the distribution and Korea had less than
1000 migrant workers in Germany in 1995 based on our sample. Note, however, that already
in 1990 Korea was very different from Yugoslavia in terms of other outcomes, such as income
per capita, and thus not a very credible counterfactual. Nevertheless, when redoing this
falsification test using Korea –without an additional control for the stock of Korean workers
in Germany in 1995– we find an estimate that lacks statistical significance at conventional
levels, which is a reassuring result.
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same main model using Yugoslavian exports as the dependent variable, with
two differences. First, the treatment is the number of migrant workers from
these five countries that were in the sample in 1995 and left by 2000 by SITC
4-digit industry; and second, under the same logic as the previous placebo test,
we control for the stock of Yugoslavian migrant workers in Germany in 1995 for
each SITC 4-digit industry.

The results are visualized (based on one regression per country) in Figure 10.
The figure shows that the treatment is statistically insignificant for all countries
across every specification. For comparison purposes, again, the figure also shows
the original (OLS) results for Yugoslavia, which is positive and statistically
significant.

[Figure 10 about here.]

5.2.3 Comparative advantage

Finally, we reestimate our specification this time using the country-product
specific measure of productivity or comparative advantage for Yugoslavia, Φp,t,
estimated following Costinot et al. (2012) and the application by Leromain and
Orefice (2014).46 Our alternative specification is then:

Φp,t = βDIDtreatp × aftert + βfdifdip,t + ηp + αt + εp,t

Following the previous results, we use the same two different monotonic
transformations for Φp,t (given that since there are no zero-values we skip the
log(Φp,t + 1) transformation). Results are presented in Table 6. As can be seen,
our results are robust to using this measure as the dependent variable in terms
of sign and significance.

[Table 6 about here.]
46According to Costinot et al. (2012), Φp,t = e(φp,t/6.53), where the figure 6.53 is their esti-

mation of the elasticity of (adjusted) bilateral exports with respect to observed productivity,
and φp,t is estimated as the country-product specific productivity parameters for Yugoslavia
using the following specification and using the complete matrix of bilateral trade (where Yu-
goslavia is one of the c countries in the dataset):

asinh(expc,c′,p,t) = φc,p,t + Ωc′,p,t + Ψc,c′,p + εc,c′,p,t

In the specification expc,c′,p,t is the export value from country c to country c′ of product
p in year t, φc,p,t is a exporter-product-year fixed effect, Ωc′,p,t is a importer-product-year
fixed effect, Ψc,c′,p is a exporter-importer-product fixed effect and εc,c′,p,t is the error term.
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5.2.4 Effect for industries with "early" returnees

The nature of our dataset allow us to identify for each refugee worker the years
of arrival to and exit from the German labor force. We know that most Yu-
goslavian refugees in Germany started returning to their home countries after
1995, as soon as their Duldung status expired. Thus, we are able to test whether
there is a differential effect for industries for which most migrant and refugee
workers returned earlier than others. Even if suggestive, this test could be very
instructive for one particular aspect of our exercise: that the effect is indeed
driven by returning workers, and less so by all refugees including those who did
not return.

To test for this, we replicate the same event study documented in Table 4
and visualized in Figure 8, this time adding new terms to the specification to
investigate whether industries with many workers having returned in the earlier
part of the period (before 1996, inclusive) experienced a larger marginal effect
early on, as compared to the rest of the industries. To do this, we include in
the event study, on top of the regular treatp×periodt variables for all 6 periods
from 1985-1989 to 2010-2014 (again, where 1990-1994 serve as the baseline), a
triple interaction treatp×periodt× earlytreatp, where earlytreatp is defined as
1 if industry p has a share of early returnees above the 90th percentile of the
distribution, which corresponds to about 65 percent. In other words, in those
industries, at least 65 percent of all migrants returned in 1996 or before, while
the rest returned between 1997 and 1999.47

The results are visualized in Figure 11 (based on OLS estimations). The
squares represent the average treatment effect, (ATE) for all industries in each
period, whereas the triangles represents the ATE for the "early" treatment
industries in each period.48 Note that there is one square and one triangle for
each one of the six 5-year periods.

47In other words, we estimate the following specification:

exportsp,t =

6∑
t=1

βDIDt treatp × periodt +

6∑
t=1

βDID,earlyt treatp × periodt × earlytreatp

+ βCt

6∑
t=1

DEUexpshare1990p × periodt + ηp + αt + εp,t

Where we define the average treatment effect (ATE) for industries with many early returnees
(e.g., earlytreatp = 1) for period t as βDIDt treatp + βDID,earlyt treatp, while for the rest of
the industries βDIDt treatp.

48The ATE for the early treated industries is the sum of the estimated coefficient for the
term treatp × periodt plus the one estimated for the term treatp × periodt × earlytreati.
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[Figure 11 about here.]

The figure consistently shows that there is a "premium" for early treatment
industries: the point estimates for the industries identified as having mostly
early returnees tend to perform better earlier in time than the rest of the indus-
tries. Even though statistically we cannot reject the effects are different from
each other, we can reject they are different from zero in the later periods. This
suggestive evidence further supports the idea that it is returnees shaping the
dynamics of export performance back in their home countries, and not only
defined by the total number of refugees including those who return later on or
do not return at all. This test is an additional proof that our results are not
driven by convergence dynamics.

5.2.5 Beyond exports: focusing on the Bosnian economy

So far, the results show a positive relationship between returning refugees and
exports. In this section, we focus on Bosnia and Herzegovina, for two reasons.
First and foremost, this is the only former Yugoslavian republic for which we
were able to collect sectoral data other than exports prior to 1991, such as
number of firms and number of employees. Second, it is the country with the
largest number of refugees hosted by Germany during the war.

For this exercise, we digitized sectoral data from different official sources
in order to construct our panel. The source of our pre-war data collection
comes from the Statistical Almanac (Statisticki Godisnjak) put together by the
newly established Republic of Bosnia and Herzegovina. The government brought
together data collected by multiple administrative units on a wide range of
issues (e.g., health, demographics, municipal elections, production, exports and
more) to provide a comprehensive picture of the social and economic state of
the country. From this survey we collected sectoral data for export values, the
number of firms, and number of workers for the year 1990.49 For the period after
the war, we collected corresponding data for the year 2010 (the first post-war
year for which such data is available) from the Structural Business Statistics
reports (Strukturne Poslovne Statistike) published by the Statistical Agency of
Bosnia and Herzegovina (Agencija za Statistiku BiH ).

49In fact, we collect sectoral data before the war for years 1988 to 1990, and consistently
with our main estimation we use average exports per sector between 1988 and 1990 for the
"before" period. Note that, differently from the main exercise, the data does not allow us to
exclude exports to Germany.
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We match these data with the main treatment used in our baseline results.
In addition, we construct and match two other variations of the treatment meant
to capture more precisely the number of Bosnian returning refugees (as opposed
to Yugoslavians in general). The first one of these corresponds to Yugoslavian
refugees who joined the German labor force between 1991 and 1995 and left
sometime between 1996 and 1999. Since returning to Bosnia was not safe before
the end of 1995, most of the returning refugees during 1996 to 1999 are likely to
be of Bosnian origin; in addition, most Bosnians who returned home did so after
1995. In other words, we exclude from that treatment those Yugoslavian workers
who disappear from the German Social Security records prior to 1996. The
second additional treatment is somewhat more restrictive as it counts workers
who had been registered as having a Bosnian passport at some point during their
stay in Germany.50 Consistently, it counts workers who had arrived sometime
between 1991 and 1995 and had left by year 2000.

Bosnian data for both periods are defined using the 2-digit NACE classifi-
cation, which is equivalent to German WZ 93. This makes it possible for us to
link data for both the left-hand side (i.e., sectoral outcomes) and the right-hand
side (i.e., treatment) without need to use correspondence guidelines.51 We limit
our sample to those sectors for which we have information on the number of
workers and of firms both in 1990 and 2010. This results in a sample of 20 sec-
tors, and thus 40 observations in total. Consistently with previous estimations,
we transform all the variables using the inverse hyperbolic sine and based our
estimations on Specification (1).

Table 7 presents the OLS results using all three treatments and including
the convergence control. We only show OLS results because we have a very
small number of observations, and refrain from performing 2SLS estimations on
such a small sample. Hence, these results are suggestive only.

[Table 7 about here.]

Column titles correspond to the outcome variables used in each regression.
Columns 1 to 3 present the estimates when using Bosnian exports as the de-
pendent variable. The point estimates are highly significant and are around

50While some of these workers entered the German labor force as Bosnian nationals, others
obtained Bosnian citizenship during their stay in Germany, and reported it. For constructing
this alternative treatment, we consider individuals with Bosnian nationality at any point
during their stay.

51We do still apply concordances to construct the convergence control, which is based on
German exports in 1990 using the 4-digit SITC trade data used in the rest of the paper.
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0.34-0.36. While the point estimates are not directly comparable to our base-
line results given the different aggregation levels, it is reassuring, and somewhat
telling given the more precise and intense treatment, that the point estimates
are more than double in magnitude compared to baseline. In Columns 4 to 6
and 7 to 9, respectively, we use the number of firms and the number of workers
as outcomes variables. We see that returnees are associated with an increase in
both the number of workers and number of firms in each sector. These estimates
are also statistically significant.

We see importance in these results as we are able to show that the effect
of return migration goes beyond exports and manifests itself for other mean-
ingful outcomes as well. Moreover, point estimates using the treatment with
Bosnian passports give larger elasticities and have smaller standard deviations
for all three outcomes (exports, number of firms and number of workers) and
are thus more precise (although the coefficients for the three treatments are not
statistically significant).

Looking carefully at these elasticities, baring the fact that these are sugges-
tive results, we also can see some interesting patterns. For example, the fact
that the elasticity for exports is larger than the one for number workers, implies
that treated industries end up with a higher level of exports per worker, which
would be consistent with higher labor productivity. One can also note that the
elasticity for number of firms is smaller than the one for number of workers,
implying that the treated industries have in the "after" period more firms that
are, on average, smaller. We don’t have a prior on what to expect in terms of
firm sizes, but this result would suggest that many of these firms are new, and
therefore, small.52 Consistently, there is rich anecdotical evidence on the cre-
ation of new firms by returnees, some of which we compile in Online Appendix
Section A.

5.2.6 Effect by geographic regions

Table 8 presents results for the estimation of βDID according to specification 1,
where in each row the left hand side variable includes exports to a particular
geographical region. Interestingly enough, this table suggests that our main
results using log(exportsp,t) (e.g., products that already existed in the Yugosla-
vian export basket) hold across all regions except the Middle East and North

52Constructing these ratios and using them as left-hand side variables result in estimates
that are consistent with our observation in terms of sign, but they lack statistical significance,
and therefore we do not report them.
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Africa (meastnafr) when looking at the OLS results, though when looking at
the 2SLS estimators some of the point estimates remain similar in magnitude
but lose statistical significance. Thus, for regions such as Western and East-
ern Europe (weurope and eeurope, respectively) –traditional trade partners for
Yugoslavian countries– the results imply that there was an increase in the inten-
sive margin of exports. However, when including zero exports on the left-hand
side (columns 2, 3, 5 and 6) results are estimated as positive and significant for
North America (namerica), meastnafr and lac regions. In fact, the number
of new products exported to these regions is significant. When looking at Yu-
goslavian exports to lac, for example, export values are zero for 421 products
(out of 786) in 1990. That set of products with zero exports in 1990 is reduced
to 224 in 2005. The same figures for meastnafr are 199 (in 1990) and 118 (in
2005). Thus, this implies that part of the effect we are finding when limiting
the sample to those regions is driven by new exports to these two destinations.

[Table 8 about here.]

We believe these results are particularly important, because they are con-
sistent with the idea that following the return of these migrants back home,
Yugoslavian countries started exporting new products to new destinations, im-
plying that the effect we are finding reflects a structural change in the export
activity of the country. Note that these results by sub-regions also mitigate
concerns that our results could be driven by the effect of migration networks on
transaction costs, given the small community of Yugoslavian migrants in Latin
America and in the Middle East and North Africa.

5.2.7 Product heterogeneity analysis

Our main interpretation for the above results is that Yugoslavian returning
refugees were able to increase the productivity of industries they worked in
while in Germany thanks to the knowhow and experience they acquired abroad.
In this section we proceed to rule out alternative explanations and do so by
re-estimating specification (1), this time interacting the term treatp × aftert

with different product characteristics. First, we look at differentiated versus
homogenous and reference-priced goods, using the definition of Rauch (1999)
(i.e., a dummy variable). Second, we use the physical capital intensity level of
each product„ as defined by Nunn (2007) using data from the NBER-CES Man-
ufacturing Industry Database of Becker et al. (2013). Third, we also include the
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upstreamness measure from Antràs et al. (2012) which quantifies average dis-
tance from final use for each product.53 Fourth, we use human capital intensity
taken from Shirotori et al. (2010) to study whether there is a differential re-
lationship between migrants and products with different knowledge intensities.
These last three variables are continuous, and we standardize them to have zero
mean and a standard deviation of one. We report only 2SLS results to avoid
redundancy. Given that these variables have certain level of correlation in be-
tween them, our estimation includes all of them simultaneously (though results
are robust to including them separately, too).

First, we address the possibility that the results are driven by the ability of
migrants to lower trade transaction costs, making exports are more likely upon
their return. This is what we check in the second row of Table 9, which interacts
the treatment with a dummy indicating whether the product is differentiated.
At first, we should not worry much about this possibility, given that our depen-
dent variable already excludes exports to Germany. However, a concern remains
if some of these migrants instead of returning to Yugoslavia migrated to third
countries, and the increases in exports we are catching are induced by the de-
crease in transaction costs between Yugoslavian countries and, say, Austria or
Belgium. However, as can be seen, the effect for differentiated products (those
that are more likely to react to changes in trade transaction costs) is barely sta-
tistically different than zero, but most importantly for our purposes, we cannot
reject the hypothesis that it is statistically different than the estimator in the
first row, which corresponds to homogenous goods. Thus, there is no evidence
to support an interpretation based on decreasing trade transaction costs.

Second, according to some of the most traditional trade models based on
capital and labor endowments, our results could be driven by the fact that an
inflow of workers into the economy could result into the export basket shifting
towards labor intensive goods (Rybczynski, 1955). Yet, the results are not
different for goods at different levels in the scale of capital intensity (denoted
by ki), as seen in the third row of Table 9. In that sense, our results are not
explained by scaled effects driven by a larger influx of workers into the economy.

Third, it is interesting to understand whether the treated industries are those
with higher added-value as measured by the upstreamness measure (denoted by
upstr), which proxies –to some extent– more complex production processes.

53The measures were provided to us in NAICS codes by the authors, we matched to SITC
4-digit codes following the approach described by Cuñat and Melitz (2012) in their footnote
24 and their subsequent documentation.
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We find, when looking at the fourth row, that indeed the effect is stronger for
industries that are closer to final use (i.e., a lower levels of upstr).54 Relatedly,
if part of the results we are capturing have to do with the diffusion of knowl-
edge, then we should expect some differential effects in terms of the knowledge
intensity of the good. Interestingly, we find that return migrants explain more
exports in products that are higher in the scale of knowledge intensity (as mea-
sured by human capital intensity, denoted by HCI), as seen in row five. It is
important to notice that this last set of results could be interpreted as a Ry-
bczynski effect in a model of trade that incorporates factor endowments such
as human capital, knowledge-workers or certain skills other. Yet, when we refer
earlier to Rybczynski we are thinking of the traditional model with labor and
capital.

[Table 9 about here.]

6 Mechanisms: Heterogeneous effects by work-

ers’ characteristics

The idea that migrants can play a role in shaping the comparative advantage
of countries is part of a growing literature that links migrants and their de-
scendants to the diffusion of knowledge (e.g., Kerr, 2008; Choudhury, 2016;
Hausmann and Neffke, 2016; Bahar and Rapoport, 2018; Kerr, 2018), and our
results so far suggest this mechanisms could be a plausible one. If this were the
case, we should be able to see stronger results when looking at migrant workers
more suited to acquire and transfer knowledge. This is what we explore in this
section, where we study the role of different types of occupations in explaining
changes in comparative advantage. Indeed, an important question that has been
looked at recently in the labor economics literature is whether certain occupa-
tions, especially those intensive in managerial skills, are essential in fostering
productivity (e.g., Bloom and Van Reenen, 2007; Bloom et al., 2012, 2013,
2019). We contribute to this literature by looking at whether our results are
better explained by workers’ skill levels and occupational patterns.

In particular, we expand Specification (1) and rewrite it as:
54In Online Appendix Section E we test for an alternative explanation that this particular

result could be consistent with. This is, migrant workers facilitating the imports of inter-
mediate goods for the industries they worked in. We include a control term measuring total
imports of intermediate goods in our specification, and our results are robust to this inclusion.
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exportsp,t =
∑
i

βDID
i treatp,i × aftert + βfdifdip,t + ηp + αt + εp,t

Where each term treatp,i corresponds the total number of returning Yugosla-
vians in each category i in terms of workers’ characteristics. All other terms
remain the same as in Specification (1).

We present results using characteristics grouped in six different categories.
First, instead of counting the number of returnees, we weight them with their
last seen salary while in Germany (wageKsm1) in thousand € (euros). Higher
salaries should not only reflect higher productivity, but the highest salaries
within each industry is often believed to be a proxy for managerial tasks.55

Second, skilled vs. unskilled workers based on their education levels. As un-
skilled we define workers without post-secondary education (edulow), and skilled
as workers with education beyond high school, including vocational training, col-
lege degree or more (eduhigh). Since education does not devalue, we simply use
the highest educational information attached to each worker at any point during
the period of observation. To improve consistency of our variable, we correct
missing values by using past and future values as developed by Fitzenberger
et al. (2006).

Third, we distinguish migrants with occupations intensive in manual tasks
(taskmanual) vs. occupations intensive in analytical and cognitive tasks (taskanalytical),
using the classification provided by Dengler et al. (2014), which formalizes Ger-
man occupations into five task categories, similarly to Autor et al. (2003).56

Fourth, we classify occupations as low skilled (bf2lowskill) and high skilled
(bf2highskill) based on Blossfeld (1987) classification of professions. For ex-
ample, high skilled occupations include managerial ones as well as profession-
als (i.e., engineers, lawyers, technicians, accountants, lab technicians), and low
skilled occupations include drivers, carpenters, textile processing operatives, etc.

Fifth, we distinguish workers by the supervisory intensity of their occupation
based on the German Qualifications and Career Survey (BIBB/BAuA) of 1999.
In particular we use the workers’ responses regarding their supervisory status57

55Using arbitrary wage cutoffs to identify managers in each industry results in very noisy
measures. Thus, we use a continuous one.

56Spitz-Oener (2006) first applied the task-based approach on German occupations based
on survey data. The classification we use is based on year 2011.

57Based on the answer to the question: "Do you have coworkers for whom you are the direct
supervisor?".
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and assign to each occupation both the share of workers that self-report acting
as supervisors (svct1) and the share of those that report the opposite (svct0).58

Sixth, we distinguish workers based on whether they worked in the top 25
percent paying firms in terms of average wages (fwaget251), or in the bottom
75 percent paying firms (fwaget251). Typically, top paying firms are the most
productive ones, by being able to attract the best workers and by innovating or
adopting innovations that help workers be more productive.

Finally, we distinguish workers based on the average growth in their wage
during their stay in Germany, as proxy for productivity improvements. We sep-
arate workers within each industry in two groups: workers with wage growth
(based on the compound average growth rate, CAGR) below median (wgrcagramd0)
and those with wage growth above the median (wgrcagramd1), based on all re-
turnees in our treatment.

The summary of our results are presented in Table 10.59 Each column
present results using a different monotonic transformation of the dependent
variable, consistently with all previous results in the paper. Columns show the
estimated value of βDID

i for each of the constructed treatments belonging to
each of the categories described above. We only present results using OLS, as
we don’t have instruments for more than one endogenous variable at a time.

[Table 10 about here.]

The first row replicates the main results using the total number of returnees
per industry, for comparison purposes (migct1). Overall, based on the point
estimates and statistical significance, our results show that our findings are
stronger for workers with higher wage levels (row 2). They are also particularly
driven by workers with higher educational attainment (rows 3 and 4), work-
ers in occupations that are intensive in analytical tasks (as opposed to manual
ones) and workers in skilled occupations (as opposed to unskilled ones). The
results are also strongly driven by workers with occupations intensive in cog-
nitive and analytical tasks, as opposed to manual ones (rows 5 and 6), as well
as by workers in skilled occupations (rows 7 and 8). The results for workers
in occupations intensive in supervision are consistent, though not statistically
significant, probably due to lack of variance (rows 9 and 10).

58Online Appendix Section J summarizes the values of these characteristics for each one
of the occupations in our dataset, along with the number of workers in our sample in each
occupation.

59See Online Appendix Section K for tables with all the estimations by group, including
both univariate and multivariate regression. While there is multicollinearity, the relative size
of the point-estimates remain consistent in univariate and multivariate regressions.
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We also find that the results are particularly driven by workers who worked in
the top paying firms during their stay in Germany (rows 11 and 12). We also find
that workers for whom wages grew faster during their stay in Germany correlate
with a higher export performance, though with no statistical significance (rows
13 and 14).

Note that the point-estimates are to be interpreted in terms of percentages,
and thus, ultimately, the marginal effect of one worker belonging to each of the
categories driving the results is much larger in relative terms than what the point
estimate suggests (or 1000 euros of salary, in the case of row 2). This is because
the types of workers driving the results are a smaller share when looking at
the within-industry composition of workers in the sample. Figure 12 estimates
the marginal effect of one migrant worker on exports using asinh(exportsp,t)

as the dependent variable (results using log(exportsp,t) and log(exportsp,t + 1)

are qualitatively similar).60 The figure shows that, as compared to counting
the number of workers (first bar), the marginal effect of each 1000 euros in
salary for a worker is large and statistically significant. The figure also shows
clearly that the marginal effect for workers with higher educational attainment
is infinitely larger than for those with low educational attainment (given that
the point estimate for the latter category is below zero). Similarly, workers in
occupations intensive in analytical tasks are about 23 times more "effective"
than those in occupations intensive in manual tasks. Workers in occupations
that are considered skilled are about 35 times more effective than those in
occupations considered unskilled. Workers in occupations for which supervision
is more common are 25 times more effective than those in occupations where
supervision is less common (though the difference is not statistically significant).
Workers who were employed by the top 25 percent paying firms are, similarly
to educational attainment category, infinitely more effective than those who
worked in the bottom 75 percent. Similarly, a worker that experienced wage
growth above the median value is much more effective than those with slower
wage growth (though, again, not statistically significant). All in all, these results
suggest that the size of the effect we document depends on who the workers are
in terms of their skills, the characteristics of their occupations, as well as who
did they work for and how successful in their jobs they were while abroad.

[Figure 12 about here.]
60We compute this through a back-of-the-envelope calculation. We first compute what share

of the the treatment represents one migrant worker (or 1000 euros for the case of wages), and
multiply this share by the point estimate of βDIDi .
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Our results for workers in occupations with managerial skills are consistent
with the findings of Bloom et al. (2018), who find that management has a n
effect on firms’ exports. By way of comparison, baring the differences in the way
management is measured across our study and Bloom et al. (2018), the order
of magnitude of both estimators are comparable. In the case of Bloom et al.
(2018), they find that a one-standard-deviation rise in the management z-score
is associated with 23% to 37% larger export revenues (for firms in China and the
US, respectively). Our study shows that at the industry level, the elasticity of
exports to an inflow of workers with foreign experience in occupations intensive
in managerial skills lies between 0.14 and 0.5, depending on how we proxy for
managerial skills.61

The idea that a small number of workers can have such an important effect
on exports of a whole industry in such little time might seems implausible at
first, but some anecdotical evidence documented by others seems to strongly
support that idea. For instance, Rhee and Belot (1990) and Easterly (2001),
document the story of the success of the garment sector in Bangladesh. Between
1980 and 1986, the share of garments in Bangladesh’s total exports rose from
0.5 to 28.3 percent. The unprecedented take-off of the garment export sector is
often attributed to 130 Bangladeshi workers –only four of them in management
positions– who spent eight months in 1979 working and being trained in Korea
as part of an agreement between their company, Desh of Bangladesh, and the
Korean firm Daewoo. The knowhow acquired by these workers seems to have
been crucial in making Desh a highly successful exporter firm. Yet, perhaps
more importantly, such knowhow eventually spilled over as workers moved to
other firms or created new ones, contributing to the massive success of garment
exports as one of Bangladesh’s most significant export sectors.

In this context, we believe our findings pointing to productive knowledge and
managerial knowhow as the main mechanisms driving the export dynamics, as
well as the magnitudes of the coefficients we report, are aligned with other
studies in the literature.

61Relatedly, Bloom et al. (2019) find that the opening of a "million dollar plant" (MDP)
in a US county results in an increase in productivity and in employment for incumbent local
plants in the same county. This effect, they find, is driven by industries more likely to benefit
from a managerial flows from the entry of the new plant.
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7 Concluding Remarks

The Balkan wars of the early 1990s created massive forced displacement from
and within the former Yugoslavia. Most internationally displaced refugees ended
up in Germany, where they could work under temporary protection status. A
majority of them eventually returned home after the Dayton peace agreement
of December 1995 and the repatriations that followed. We exploit this natural
experiment, and the exogenous exposure to German industrial know-how and
technology it created, to investigate the role of returning refugees in explaining
the export performance of their home countries. Using confidential German
social security data, we find that Yugoslavian exports performed significantly
better during the post-war period in industries that returnees had worked in
while in Germany.

Given that productivity is an underlying determinant of exports, we interpret
these results as supporting the idea of migrants being drivers of knowhow and
technology transfers between countries. This interpretation is backed by the
fact that our results are particularly driven by industries that are knowledge
intensive, and stronger when returnees are skilled, are in occupations intensive
in analytical and cognitive tasks as well as in other managerial characteristics. In
that context, our results are consistent with the literature linking productivity
shifts and exports to improved managerial practices (e.g., Bloom et al. 2013;
2018; 2019).

Our results contribute to a burgeoning literature that emphasizes that mi-
grants can serve as drivers of technology and knowledge diffusion resulting in
productivity shifts, possibly reflected in several economic outcomes such as ex-
ports. To the best of our knowledge, we are first to find such evidence using
a natural experiment – especially in a context of forced migration and return.
In that sense, our results document how returning refugees, after having been
integrated in their host economies’ labor markets, can play a significant role in
the post-conflict reconstruction of their home countries upon their return.

The ability of a worker to become more productive has to do with his or her
accumulated experience and his or her ability to learn from others while on-the-
job. Migration, therefore, is an important vehicle in the process of knowledge
and technology transfer across locations. Better understanding this process and
identifying channels through which these dynamics occur are important missing
pieces in the literature, and an active part of our future research agenda.
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Figure 1: Migration from Yugoslavia into Germany
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The figure shows the net inflow, stock and asylum requests of migrants from (former) Yu-
goslavia into Germany, from 1980 until 2010. The number of migrant stocks by nationality is
based on the Central Register of Foreigners (Ausländerzentralregister, AZR). The data have
been downloaded from the GENESIS-online data base of the German Federal Statistical Of-
fice (Statistisches Bundesamt), Table 12521-0002. Data on migration flows by nationality are
from the migrations statistics (Wanderungsstatistik) of the German Federal Statistical Office
(Statistisches Bundesamt) and sent to us upon request.
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Figure 2: Yugoslavian workers yearly entry to and exit from German’s labor
force
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The graph shows the yearly share (out of all foreign workers) of Yugoslavians entering and
exiting the labor force of Germany’s tradable sector.
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Figure 3: Yugoslavians in German workforce, by product
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The figure shows the number of Yugoslavian workers in the German workforce that arrived
between 1991 and 1995 agains those that remain in year 2000 and beyond, by 4-digit product.
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Figure 4: Exports for products with different levels of treatment
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The figure plots the cumulative value of exports of the former Yugoslavia to the rest of the
world (vertical axis) across years. Treatment is defined as the number of return migrants from
Germany by 2000.
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Figure 5: Distribution rule of asylum seekers in Germany 1995
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The figure maps the different German states with their shade representing the share of all
asylum seekers in Germany they were mandated to receive by law in 1995, based on their
population and tax revenues.
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Figure 6: Instrumental Variable Relevance
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The figure plots the expected number of asylum seekers expected to work in each industry
based on their geographic allocation in each state and the employment share of each 4-digit
SITC code in that state using data from 1991 to 1995 in the horizontal axis (in logs) against
the number of Yugoslavian workers who arrived between 1991 and 1995 and leave the German
labor force between by 2000 (in logs), by each 4-digit SITC code. The figure represents a
graphical visualization of the first stage of the two stages least squares.
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Figure 7: Share of arrival vs exit from the German labor force by product
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Share by industry of Yugoslavian returnees by 2000

The figure plots the share of Yugoslavian workers in each industry out of the total that joined
the labor force between 1991 to 1995 on the vertical axis against the share of Yugoslavian
workers in each industry out of the total that dropped out of the labor force by 2000 (according
to the way we define the treatment).
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Figure 8: Event study (2SLS), 5 year periods
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The top figure plots exports over time for two groups: products for which treatp = 1, and
products for which treatp = 0. The dependent variable is the 5-year average of exports (each
column uses a different linear transformation and the period 1990-1994 is used as the base
year). The bottom figure plots estimates for βDID for each 5-year period, which corresponds
to the difference between the two groups of industries plotted in the top figure. The results
are estimated using 2SLS and include the convergence control. 95% confidence intervals for
the estimation are represented by the whiskers.
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Figure 9: “Placebo” test using exports from similar countries
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This figure plots coefficients of the estimation for specification 1 for each country, using dif-
ferent monotonic transformations . The estimation uses exports averaged over 1988 to 1990
for the initial year and exports averaged for 2005 to 2007 as the end year. The results are
estimated using OLS, and include the convergence control, as well as the stock of migrant
workers from each respective country in the case of Poland and Romania (and not in the case
of Korea). 95% confidence intervals for the estimation are represented by the whiskers.
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Figure 10: “Placebo” test using return migrants to other countries
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This figure plots coefficients of the estimation for specification 1 for each country, using dif-
ferent monotonic transformations . The estimation uses exports averaged over 1988 to 1990
for the initial year and exports averaged for 2005 to 2007 as the end year. The results are
estimated using 2SLS, and include the convergence control, as well as the stock of workers
from each respective country. 95% confidence intervals for the estimation are represented by
the whiskers.
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Figure 11: Treatment effect for industries with high share of early returnees
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This figure below plots the average treatment effect (ATE) in each 5-year period represented
by squares, and the ATE for industries for which the treatment is composed by over about 65
percent (or 90th percentile of the distribution) of worker returnees who returned in 1996 or
before. Both ATEs are presented for each 5-year period from 1985-1989 to 2010-2014 (with
1990-1994 serves as baseline). The results are estimated using OLS and include the conver-
gence control. 90% confidence intervals for the estimation are represented by the whiskers.
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Figure 12: Marginal effect by type of migrant
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This figure plots the estimated marginal effect of 1 migrant returnee on exports from the home
country based on the levels of migrants of each type in the sample. It uses asinh(exportsp,t)
as the dependent variables. Whiskers represent 90 percent confidence intervals.
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Table 1: Summary Statistics Yugoslavian Refugees in Germany
Variable N Mean sd Min Max
Exports YUG in 1990, million USD 786 12.472 31.65 0.0 395.0
Exports YUG in 2005, million USD 786 24.458 71.62 0.0 1,090.0
YUG workers in 91-95 786 74.025 190.78 0.0 2,018.7
YUG workers in 91-95 & out by 2000 786 21.641 60.61 0.0 778.5

This table presents the sample summary statistics for the variables used to estimate spec-
ification (1).
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Table 2: Difference-in-difference estimation
Dependent variable: exportsp,t

OLS 2SLS

lnexp lnexpplus1 asinhexp lnexp lnexpplus1 asinhexp
treat2000 × after2005 0.0837 0.1358 0.1376 0.1133 0.2395 0.2449

(0.038)** (0.063)** (0.066)** (0.051)** (0.086)*** (0.089)***
germanexpshare1990 × after2005 6.3680 -0.1571 -0.4415 3.3411 -11.3455 -12.0176

(4.325) (6.815) (7.001) (5.054) (12.364) (12.800)

N 1496 1572 1572 1496 1572 1572
r2 0.86 0.81 0.81 0.86 0.81 0.81
KP F Stat 661.95 723.55 723.55

This table shows result of the estimation for specification (1) using different monotonic transformations for exportsp, t in
each column. The estimation uses average exports for years 1988 to 1990 in the "before" period and average exports for
years 2005 to 2007 in the "after" period. The first three columns report results from an OLS estimation, while the last three
columns report results from a 2SLS estimation. All columns include product fixed effects and year fixed effects. Standard
errors clustered at the product level presented in parenthesis.
∗p < 0.10,∗∗ p < 0.05,∗∗∗ p < 0.01
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Table 3: DID estimation, previous trend

Dependent variable: exportsp,t
(1) (2) (3)

lnexp lnexpplus1 asinhexp
treat2000 × after1985 0.0282 -0.1002 -0.1110

(0.032) (0.057)* (0.060)*

N 1428 1572 1572
Adj R2 0.90 0.84 0.84

This table shows result of the estimation for specification (1) us-
ing different monotonic transformations for exportsp, t in each col-
umn. The estimation uses years 1985 and 1990. All columns in-
clude product fixed effects and year fixed effects. Standard errors
clustered at the product level presented in parenthesis.
∗p < 0.10,∗∗ p < 0.05,∗∗∗ p < 0.01
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Table 4: Event study 5-year periods
Dependent variable: exportsp,t

OLS 2SLS

lnexp lnexpplus1 asinhexp lnexp lnexpplus1 asinhexp
treat2000 × Period 1985-1989 -0.0422 -0.0562 -0.0571 0.0250 0.0656 0.0666

(0.025)* (0.040) (0.042) (0.044) (0.065) (0.067)
treat2000 × Period 1995-1999 0.0299 0.0419 0.0420 0.1258 0.2002 0.2028

(0.024) (0.039) (0.041) (0.047)*** (0.074)*** (0.077)***
treat2000 × Period 2000-2004 0.0520 0.0990 0.1006 0.1467 0.2724 0.2771

(0.029)* (0.048)** (0.050)** (0.051)*** (0.087)*** (0.091)***
treat2000 × Period 2005-2009 0.0516 0.1115 0.1127 0.1486 0.2724 0.2756

(0.030)* (0.054)** (0.056)** (0.057)*** (0.094)*** (0.097)***
treat2000 × Period 2010-2014 0.0710 0.1675 0.1702 0.1209 0.2836 0.2883

(0.034)** (0.058)*** (0.060)*** (0.061)** (0.101)*** (0.104)***

N 4585 4716 4716 4585 4716 4716
r2 0.85 0.80 0.79 0.85 0.80 0.79
KP F Stat 87.47 93.69 93.69

This table shows result of the estimation for specification (1) using different monotonic transformations for exportsp, t in
each column. It estimates the treatment across different 5-year periods. All columns include the convergence control, as
well as product fixed effects and 5-year period fixed effects. Standard errors clustered at the product level presented in
parenthesis.
∗p < 0.10,∗∗ p < 0.05,∗∗∗ p < 0.01
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Table 5: DID, controlling for German FDI
Dependent variable: exportsp,t

OLS 2SLS

lnexp lnexpplus1 asinhexp lnexp lnexpplus1 asinhexp
treat2000 × after2005 0.0856 0.1396 0.1415 0.1365 0.2750 0.2811

(0.038)** (0.063)** (0.065)** (0.051)*** (0.091)*** (0.094)***
germanexpshare1990 × after2005 10.2621 6.3892 6.2181 5.0949 -8.1044 -8.7197

(4.500)** (6.737) (6.937) (5.198) (12.746) (13.187)
lnfdi -0.1619 -0.2723 -0.2770 -0.1635 -0.2770 -0.2819

(0.066)** (0.127)** (0.131)** (0.066)** (0.127)** (0.132)**

N 1496 1572 1572 1496 1572 1572
r2 0.86 0.82 0.81 0.86 0.82 0.81
KP F Stat 597.74 651.82 651.82

This table shows result of the estimation for specification (1) using different monotonic transformations for exportsp, t in each
column. The estimation uses average exports for years 1988 to 1990 in the initial period and average exports for years 2005
to 2007 in the end period. It includes as a control the German FDI stock in Yugoslavia by industry. The first three columns
report results from an OLS estimation, while the last three columns report results from a 2SLS estimation. All columns
include product fixed effects and year fixed effects. Standard errors clustered at the product level presented in parenthesis.
∗p < 0.10,∗∗ p < 0.05,∗∗∗ p < 0.01
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Table 6: DID, Costinot et al. (2012) measures in LHS
Dependent variable: Φp,t, based on Cosinot et al. (2012)

OLS 2SLS

lnxp asinhxp lnxp asinhxp
treat2000 × after2005 0.0205 0.0162 0.0246 0.0195

(0.002)*** (0.002)*** (0.003)*** (0.002)***
germanexpshare1990 × after2005 4.2863 3.7160 3.8478 3.3590

(1.731)** (1.466)** (1.551)** (1.317)**

N 1572 1572 1572 1572
r2 0.91 0.90 0.91 0.90
KP F Stat 723.55 723.55

This table shows result of the estimation for specification (1) using different monotonic transfor-
mations for Φp,t in each column. Φp,t is a measure of comparative advantage estimated following
Costinot et al. (2012). The first two columns report results from an OLS estimation, while the
last two columns report results from a 2SLS estimation. All columns include product fixed effects
and year fixed effects. All columns include product fixed effects and year fixed effects. Standard
errors clustered at the product level presented in parenthesis.
∗p < 0.10,∗∗ p < 0.05,∗∗∗ p < 0.01
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Table 8: DID, by region of destination
OLS IV

Exports to... log(exp) log(exp+ 1) asinh(exp) log(exp) log(exp+ 1) asinh(exp)

weurope 0.097** 0.102 0.099 0.153*** 0.136 0.131
eeurope 0.293*** -0.233 -0.272 0.194** -0.386 -0.434
namerica 0.176*** 0.208** 0.206* 0.168* 0.399*** 0.406***
easiapac 0.209*** 0.111 0.101 0.004 0.055 0.047
meastnafr -0.003 0.192** 0.204** 0.043 0.308** 0.324**
lac 0.197*** 0.239** 0.237** 0.040 0.319** 0.324**
ssa 0.169*** 0.202** 0.200** 0.106 0.188 0.187

This table shows result of the estimation for βDID from specification (1), where each rows limits the
importing countries to the different geographic regions. The first three columns report results from an
OLS estimation, while the last three columns report results from a 2SLS estimation. All columns include
product fixed effects and year fixed effects. Each group of results uses different monotonic transformations
for exportsp, t in each column. All columns include FDI as control, as well as product fixed effects and
year fixed effects. Standard errors clustered at the product level presented in parenthesis.
∗p < 0.10,∗∗ p < 0.05,∗∗∗ p < 0.01
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Table 9: DID, heterogeneity analysis
Dependent variable: exportsp,t

lnexp lnexpplus1 asinhexp
TreatmentXAfter 0.0494 0.0767 0.0767

(0.065) (0.095) (0.098)
TreatmentXAfterXdiff 0.0858 0.1275 0.1291

(0.062) (0.069)* (0.070)*
TreatmentXAfterXki 0.0065 0.0152 0.0154

(0.025) (0.029) (0.029)
TreatmentXAfterXupstr -0.0740 -0.0636 -0.0633

(0.028)*** (0.030)** (0.030)**
TreatmentXAfterXhci 0.0708 0.0943 0.0953

(0.029)** (0.034)*** (0.034)***

N 1180 1202 1202
r2 0.86 0.80 0.80
KP F Stat 112.72 118.13 118.13

This table shows result of the 2SLS estimation for specification (1), in-
teracting the term treatp × aftert with three variables indicating product
characteristics: differentiated vs. homogeneous goods (top panel), capital
intensity (middle panel) and human capital intensity (bottom panel). Each
group of results uses different monotonic transformations for exportsp, t in
each column. All columns include product fixed effects and year fixed
effects. Standard errors clustered at the product level presented in paren-
thesis.
∗p < 0.10,∗∗ p < 0.05,∗∗∗ p < 0.01
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Table 10: DID, workers’ education and occupations

βDID log(exp) log(exp+ 1) asinh(exp)

migct1 0.084** 0.136** 0.138**
wageKsm1 0.148** 0.235** 0.238**
edulow -0.279 -0.196 -0.192
eduhig 0.413*** 0.381*** 0.379***
taskmanual 0.022 0.071 0.072
taskanalytical 0.130* 0.140* 0.140*
bf2lowskill 0.007 0.059 0.061
bf2higskill 0.120* 0.124 0.125
svct0 -0.055 0.020 0.022
svct1 0.217 0.185 0.185
fwaget250 -0.033 0.022 0.025
fwaget251 0.155** 0.153* 0.152*
wgrcagramd0 -0.041 -0.036 -0.035
wgrcagramd1 0.131 0.184 0.186

This table shows result of the OLS estimation for specifica-
tion (1) using treatments constructed by aggregating workers
by groups based on their skills and/or occupations. The table
presents OLS estimations. Each group of results uses different
monotonic transformations for exportsp,t in different columns
column. All columns include the convergence control, as well
as product fixed effects and year fixed effects. Standard errors
clustered at the product level presented in parenthesis.
∗p < 0.10,∗∗ p < 0.05,∗∗∗ p < 0.01
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Online Appendix for
Migration and post-conflict reconstruction:

The effect of returning refugees on export

performance in the former Yugoslavia
Dany Bahar, Andreas Hauptmann, Cem Özgüzel and Hillel Rapoport

May 29, 2019

A Anecdotal evidence: Four individual stories

In 1999, only four years after having returned from Wolfsburg in Germany,
Volkswagen’s home town, Nijaz Hastor founded the Prevent group, currently
one of Bosnia’s largest companies. Prevent began manufacturing seat covers in
the city of Visoko in Bosnia with a staff of 50, and has since diversified into
yacht interiors, protective clothing, brake disks and fashion textiles. By 2016,
the Prevent Group employed over 6,500 people and operated from about 15
different sites in Bosnia, exporting its products to a large number of different
destinations across Europe and beyond. Hastor started his career working for
a local firm supplying car parts in Sarajevo, but it is likely that the knowhow
he acquired while working as an immigrant for the auto industry in Germany
helped him build a world-class company able to manufacture high-end auto
parts with high efficiency.

Almir Gvožđar is another example of a refugee who used his newly acquired
skills and contacts to create his own company in a new industry. In 1996,
following his return from Germany, Gvožđar invested all of his savings in a
second-hand CNC machine tool and founded GAT Ltd in his family garage.
Working alone, Gvožđar started producing motorcycle parts and selling them
to his former employer in Germany, ABM Fahrzeugtechnik GmbH, a leading
manufacturer of high-performance parts for the motorcycle industry, where he
had worked as a technician during the war. Over the years, as the number of
clients increased, business expanded as well. Currently GAT employs 65 people,
operates from a facility of 1100 m² and exports motorcycle parts and medical
instruments across Western Europe.

Refugees who were hosted in other countries also had similar experiences.
For instance, Enes Kahrimanovic left BiH in 1991 and moved to Austria where
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he started working for the Plaspack Company, one of the largest manufacturers
and distributors of nets, transparencies and advertising transparencies in the
EU, a sector in which he had no previous experience. As Austria allowed its
refugees to become permanent residents, Kahrimanovic continued working at
the Plaspack following the peace treaty. While working at the Plaspack, Kahri-
manovic realized that some of the intermediary products imported from rest of
Europe can be produced in Bosnia. Over the years, Kahrimanovic worked on
finding partners in Bosnia that could supply the imported pieces. As deals with
local companies were struck, the Plaspack Company supplied more and more of
its parts from Bosnia. Finally, Austrian owners of the Plaspack decided to start
a production in Bosnia, and gave Kahrimanovic the full responsibility of both
establishing and managing the company. In 2007, he founded Austronet in the
city of Kozarac and with a staff of 5 and started manufacturing safety netting
for tennis courts and protective netting for the construction industry. Today
this company employs 72 people and exports 97% of its production.

Although individual initiative has been an important element for the trans-
fer of knowhow, it was not indispensable as it can be seen in the case of the
Kavat Shoe Factory workers. In the beginning of the 1990s shoemaking was a
trade that was declining in Sweden and Kavat, a shoe manufacturer specialized
in high-quality leather shoes was having difficulties finding skilled craftsmen.
When Bosnian refugees from Travnik, a region specialized in the textile indus-
try, arrived to Kumla where the Kavat factory is located, it didn’t take long
before they were recruited. By working for Kavat, Bosnians acquired skills in
shoemaking and learned about modern equipment and technologies. Kavat was
so satisfied with its Bosnian employees that when they returned to Travnik after
the war it helped them establish a production facility and integrated it to its
supply chain. Over the years, as the demand for Kavat shoes increased, the
company felt the need to expand its production. The decision for location, as
put by the company, came naturally. In 2009 Kavat opened a factory in Travnik
and recruited its former employees. Today Kavat is an international company
which manufacture about 400.000 pairs of shoes every year, out of which 350.000
are made in their factory located in Bosnia.
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B Details on employment data, sample construc-

tion and variable description

The data on migrant workers in Germany are based on records from the German
social security system for the years 1975-2014 (IAB, 2015) and comprise all
persons employed subject to social security contributions, with the exception of
self-employed and civil servants. The data contain information on nationality,
education, occupation, industry, among others. For data privacy reasons our
sample is restricted to 40% random draws of foreign nationals observed on June
30 of each year from 1975 to 2014 augmented by the employment history of
each individual for our sampling period. The data was provided by the IT
Services and Information Management (ITM) of the IAB. Missing information
on educational attainment was corrected by ITM using information on past and
future values (see Fitzenberger et al., 2006, imputation procedure IP1).

We keep all spells subject to social security contributions without specific
tokens. Specific tokens are given to e.g. apprentices, employees in partial retire-
ment, marginal part-time workers, seamen, or artists liable to social security.
We keep one spell for per person-firm combination and focus on spells in trad-
able industries only. We use the nationality of the worker recorded at his or her
first appearance in our database. The BeH contains information on the industry
affiliation, but different classifications have been applied over time. Therefore,
we use time-consistent industry codes developed for these data by Eberle et al.
(2011). In particular we use the German classification WZ 93 which corresponds
to the European classification of NACE Rev. 1. When matching German WZ 93
3-digit industry codes to 4-digit SITC product codes we apply correspondence
tables provided by the United Nations Statistical Office and Dauth et al. (2014),
which provide an unweighted concordance table. If the source 3-digit category
applies to more than one 4-digit SITC target category we distribute workers
according to the shares of German exports in 1995 based on 4-digit SITC cat-
egories for each year separately, along the lines of what implemented by Cuñat
and Melitz (2012). Using this weighting scheme we use the implicit assumption
that German export shares are a good proxy for employment of Yugoslavians
across German at the product level (SITC 4 digits). This is something we cannot
directly test for because our data on employment is at the industry level (WZ
93 3-digit). However, when looking at the correlation between German exports
and employment share of Yugoslavian workers by industry (WZ 93 3-digit) we
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find it is reasonably high: for the years 1991 to 1995 is 0.72 and statistically
significant. To comply with data privacy rules, the sample utilized herein is
an anonymized version, sensitive values (between 1 and 19) of industry-period
observations have been replaced with different moments of the distribution of
the number of migrant workers. The number of cells affected varies by the level
of disaggregation of worker characteristics.

The treatment variable for our main specification is constructed as follows.
We keep all records of workers observed in the data for the very first time
between 1991 and 1995 and for whom no record exists after 1999. For this we
look at the total of records in our original data and can therefore rule out, that
workers in our treatment variable have had any other form of employment prior
or after the respective cut-off dates. This comprises jobs in other industries
(such as services), marginal employment, or any other form of employment
which creates a notification to the social security services. Since a worker may
have had two or more jobs in different industries, we assign each worker to his
or her main job, before aggregating to the industry level. As main job we define
the worker-firm-industry-occupation combination with the longest duration.62

In some specifications in our analysis we disaggregate our data further ac-
cording to several different worker characteristics. Our definition of the main
job ensures for each dimension the sum each subcategory by industry (including
potential missing values) adds up to the value in our main treatment variable.
When distinguishing between skill groups, we define as unskilled, workers with-
out post-secondary education and skilled as workers with education beyond high
school (i.e., vocational training, college degree or more). Since education may
change over time but cannot depreciate, we use the highest educational attain-
ment. We also group workers according to the task content of their occupation.
Occupations in our data are classified according to the German Classification
of Occupations 1988 at the 3-digit level which comprises 334 different occupa-
tions. We distinguish between manual and analytically intensive tasks. Manual
tasks are defined as manual (non-) routine tasks and as analytic tasks we clas-
sify analytical or interactive non-routine tasks. The classification is based on
BERUFENET, which is, similar to O*NET, an expert’s assessment of the tasks
usually performed in a specific occupation. It covers originally about 3,900 dif-
ferent occupations and has been mapped to our classification codes by Dengler

62Because we use a relatively short period to construct the treatment variable, the exact
definition of the main job has no major influence. About 92% of the workers in our treatment
variable do not change the industry and 89% do not change their occupation.
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and Matthes (2014). We use the classification for the year 2011. When clas-
sifying occupations by skill we categorize groups according to Blossfeld (1987).
Low skilled occupation comprise agricultural, unskilled manual, unskilled ser-
vices, and unskilled commercial and administration occupations. All other we
define as high skilled.63 We also distinguish workers by the supervisory inten-
sity of their occupation based on the German Qualifications and Career Survey
(BIBB/BAuA) of 1999. In particular we use the workers’ responses regarding
their supervisory status and assign to each occupation both the share of work-
ers that self-report acting as supervisors and the share of those that report the
opposite.

Furthermore, our employment data contain information on daily wages and
number of days worked in a job per year. We utilize this information and
distinguish in one specification Yugoslavian workers by their wage growth and
group them by whether their wage growth was above or below the median of
workers considered in the treatment variable. To so we use all workers with
positive wage information in full-time employment and compute the compound
average growth rate for the first and last observed wage. We also group them
not only by their own wages but also by the wage levels of their employers.
Therefore we group workers by whether they worked (or not) for one of the
employers with a median establishment wage in the top quartile of the industry.
For this we computed the quartiles of establishment wages by industry, based
on IAB Established History Panel (BHP). The BHP comprises the universe of
German establishments with at least one employee subject to social security
contributions. Our data and the BHP can be linked via a common identifier
(for more information on the BHP see Schmucker et al., 2018).

C Zeroes in the data

There are 38 products that Yugoslavia does not export in either the pre-treatment
period (1988-1990) or the post-treatment period (2005-2007). These products
are excluded from our model when we examine log exports, but included in two
other specifications. Including these products has a large impact on the mag-
nitude of our estimated treatment effect, doubling the size of the coefficient in
our instrumental variable specification (see Table 2 in main text).

63Namely managers, skilled commercial and administration, professions, semi-professions,
skilled services, engineers, technicians, and skilled manual occupations.
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For this reason, we look more closely at the prevalence of zero export prod-
ucts in this appendix. If the zeros mostly occur in the pre-treatment period, we
might conclude that returning migrants launched new industries in Yugoslavia,
which would explain the increased size of the treatment effect. However, this is
not the case. Between the pre- and post-periods, 12 product lines were opened
and 16 product lines were closed, and the product lines that were closed are
much larger than those that opened. Three of the closed product lines are espe-
cially large, with exports over $20 million in the pre-period but nothing in the
post period. All three of these products are liquid fuels. Our results are robust
to the exclusion of these three fuels, and we find that those products alone do
not cause the increase in the size of the estimated treatment effect.

Given that Yugoslavia does export 770 of 786 products in the pre-treatment
period, we examine the total number of products exported by other countries
in that period to ascertain whether Yugoslavia is unusual in having so many
export lines. We find that it is in fact not uncommon for countries to export
so many products, and several developing markets a comparable levels of GDP
per capita have a greater number of exports. This is shown in Figure C1.

[Figure C1 about here.]

We also consider the possibility that, though Yugoslavia exports many prod-
ucts, most of these export lines are small and insignificant. If this were true, our
use of product fixed effects means that our results could be produced by sectors
that are largely unimportant to the former Yugoslavian economies today. We
therefore ran our main results excluding products with fewer than $25,000 in
exports in the pre-treatment period. Our results hold using this sub-sample,
and we see that just 81 of 786 products have exports of less than $25,000. We
therefore conclude that the change in our estimated treatment effect changes
when we add products with zero exports does not reflect a larger pattern of
zeros driving our results.
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Figure C1: Exploration of zeros in our data
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The figure compare the number of products exported to the rest of the world with reported
export value above zero in the baseline period. The figure shows that Yugoslavia is no outlier
in terms of the number of products exported (or, alternatively, the number of products with
export value equal to zero).
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D Including exports to Germany

Our main estimations purposely excludes exports to Germany from the depen-
dent variable, to avoid our results being driven by a reduction of transaction
costs following return migration. Table D1 presents results with total exports
from Yugoslavian countries to the rest of the world, including to Germany. As
expected, our point estimates are larger than in the main results.

[Table D1 about here.]
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Table D1: DID, including exports to Germany
Dependent variable: exportsp,t

OLS 2SLS

lnexp lnexpplus1 asinhexp lnexp lnexpplus1 asinhexp
treat2000 × after2005 0.0837 0.1358 0.1376 0.1133 0.2395 0.2449

(0.038)** (0.063)** (0.066)** (0.051)** (0.086)*** (0.089)***
germanexpshare1990 × after2005 6.3680 -0.1571 -0.4415 3.3411 -11.3455 -12.0176

(4.325) (6.815) (7.001) (5.054) (12.364) (12.800)

N 1496 1572 1572 1496 1572 1572
r2 0.86 0.81 0.81 0.86 0.81 0.81
KP F Stat 661.95 723.55 723.55

This table shows result of the estimation for specification (1) using different monotonic transformations for exportsp, t in
each column. The estimation uses average exports for years 1988 to 1990 in the initial period and average exports for years
2005 to 2007 in the end period. The dependent variable includes exports to Germany. The first three columns report results
from an OLS estimation, while the last three columns report results from a 2SLS estimation. All columns include product
fixed effects and year fixed effects. Standard errors clustered at the product level presented in parenthesis.
∗p < 0.10,∗∗ p < 0.05,∗∗∗ p < 0.01
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E Additional controls

Some endogeneity concerns might remain given the lack of use of a measure
of FDI stocks in Yugoslavia which include not only Germany but most other
countries. The reason for the concern is that the inflow of workers with skills
relevant to a particular industry might trigger FDI into the country, from several
sources, which can be the explanatory source of the rise of exports that we
document. In order to deal with that, we gather data on aggregate FDI stocks
in Yugoslavian countries by 2-digit SITC products in 2005. Given the lack of
data of FDI stocks in Yugoslavia disaggregated by product before its dissolution,
we assume the stock was zero in the “before” period of 1990. The data comes
from The Vienna Institute for International Economic Studies (wiiw). Table E1
shows our main results are robust to the inclusion of the global FDI stock in
Yugoslavia instead of the FDI from Germany only.

[Table E1 about here.]

In addition to this, the results presented in the paper raise some concerns
regarding the negative sign of the estimates of the partial correlation of FDI
stocks and export levels. If anything, we would expect this control to have a
positive sign. To explore what is that drives this unexpected relationship we
reestimate a variation of specification (1) that only includes the FDI variable on
the right hand side. That is, we are analyzing the partial correlation between
exports and FDI in our setting. The results are presented in Table E2. Columns
1-3 uses both product and year fixed effects, while columns 4-6 only uses year
fixed effects. We can see that when excluding the product fixed effects the
partial correlation between exports and FDI is estimated to be a positive one, as
expected. This occurs, plausibly, because introducing the product fixed effects
leave very little variation to be use in the estimation of the FDI coefficient,
particularly because the FDI figures are defined at the 2 digit level, and the
fixed effects at the 4-digit level. All in all, we find that when excluding the
product fixed effects, products that have more FDI during that period explain
larger exports, as it is to be expected.

[Table E2 about here.]

Finally, we also test for and rule out an additional hypotheses: returning
refugees fostering imports of intermediate inputs needed for the production of
the exported good. To do so we reestimate our main specification adding as a
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control the total imports from Germany of intermediate goods for each product
based on input-output relationships. This exercise goes by incorporating an
input-output matrix between SITC industries. We construct this matrix based
on the US historical benchmark input output tables put together by the Bureau
of Economic Activity for year 2002 based on the NAICS classification.64 We then
match the input-output coefficients to SITC 4-digits using the same procedure
as Cuñat and Melitz (2012) described in their footnote 24 and their subsequent
documentation. Note that both the input-output coefficients as well as the
concordances is based on US data. While not ideal, we believe this is a good
approximation for our purposes.

We then incorporate in the estimation as a control, for each product p, the
weighted sum of imports from Germany based on the input-output coefficient
(e.g., US dollars of each input needed to produce 1 US$ of output), both in the
"before" and the "after" period (using the inverse asymptotic sine transforma-
tion). This estimation is presented in Table E3, and they are robust to our main
results.

[Table E3 about here.]

64The data was downloaded from https://www.bea.gov/industry/historical-benchmark-
input-output-tables in May of 2019.
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Table E1: DID, controlling for global FDI
Dependent variable: exportsp,t

OLS 2SLS

lnexp lnexpplus1 asinhexp lnexp lnexpplus1 asinhexp
treat2000 × after2005 0.0730 0.1245 0.1262 0.1278 0.2591 0.2646

(0.038)* (0.064)* (0.066)* (0.050)** (0.084)*** (0.087)***
germanexpshare1990 × after2005 9.3848 3.7292 3.4709 3.6356 -11.0989 -11.7700

(4.420)** (5.901) (6.079) (4.999) (12.322) (12.760)
lnglobalfdi -0.1067 -0.1371 -0.1380 -0.0988 -0.1214 -0.1219

(0.050)** (0.084) (0.087) (0.051)* (0.084) (0.087)

N 1496 1572 1572 1496 1572 1572
r2 0.86 0.82 0.81 0.86 0.81 0.81
KP F Stat 674.19 737.95 737.95

This table shows result of the estimation for specification (1) using different monotonic transformations for exportsp, t in
each column. The estimation uses average exports for years 1988 to 1990 in the initial period and average exports for years
2005 to 2007 in the end period. It includes as a control the global FDI stock in Yugoslavia by industry, as opposed to
the Germany FDI stock only. The first three columns report results from an OLS estimation, while the last three columns
report results from a 2SLS estimation. All columns include product fixed effects and year fixed effects. Standard errors
clustered at the product level presented in parenthesis.
∗p < 0.10,∗∗ p < 0.05,∗∗∗ p < 0.01
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Table E2: Exports vs. FDI
Dependent variable: exportsp,t

lnexp lnexpplus1 asinhexp lnexp lnexpplus1 asinhexp
lnfdi -0.1518 -0.2594 -0.2640 0.1421 0.2519 0.2573

(0.066)** (0.125)** (0.130)** (0.062)** (0.090)*** (0.092)***

N 1496 1572 1572 1524 1572 1572
r2 0.86 0.82 0.81 0.03 0.02 0.02
Product FE Y Y Y N N N

This table shows result of the estimation for specification (1) that only includes FDI stock as the
right hand side variable, using different monotonic transformations for exportsp, t in each column.
The first 3 columns include product fixed effects and the following 3 columns do not include those
product fixed effects. All columns include year fixed effects. Standard errors clustered at the product
level presented in parenthesis.
∗p < 0.10,∗∗ p < 0.05,∗∗∗ p < 0.01
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Table E3: DID, controlling for imports of intermediate goods
Dependent variable: exportsp,t

OLS 2SLS

lnexp lnexpplus1 asinhexp lnexp lnexpplus1 asinhexp
treat2000 × after2005 0.0751 0.1472 0.1500 0.1101 0.2416 0.2468

(0.037)** (0.076)* (0.079)* (0.050)** (0.101)** (0.106)**
germanexpshare1990 × after2005 0.1712 -10.4364 -10.9717 -3.3168 -20.6303 -21.4251

(6.524) (12.188) (12.573) (8.070) (17.331) (17.885)
lnioimpdeu 0.0981 0.0746 0.0760 0.1035 0.0756 0.0770

(0.150) (0.309) (0.323) (0.150) (0.310) (0.323)

N 1428 1572 1572 1428 1572 1572
r2 0.86 0.79 0.79 0.86 0.79 0.79
KP F Stat 605.00 711.53 711.53

This table shows result of the estimation for specification (1) using different monotonic transformations for exportsp, t in
each column. The estimation uses average exports for years 1988 to 1990 in the initial period and average exports for years
2005 to 2007 in the end period. It includes as a control the total imports from Germany in each period of intermediate
goods used in the production of the product under consideration (weighted by 2002 input-output coefficients based on
data from the US Bureau of Economic Activity). The first three columns report results from an OLS estimation, while the
last three columns report results from a 2SLS estimation. All columns include product fixed effects and year fixed effects.
Standard errors clustered at the product level presented in parenthesis.
∗p < 0.10,∗∗ p < 0.05,∗∗∗ p < 0.01
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F Further tests on the exogeneity of exit from

the labor force

Figure 7 presents a very convincing picture in terms of the exogeneity of exit
from the labor force. Yet, we still see some important outliers in that graph as
measured by their distance to the 45 degree line.

This, and all the other smaller deviations, could happen in part because we
know that not all of those entering the labor force between 1991 and 1995 are in
fact Duldung holders given that some of them stayed on beyond the year 2000.
Yet, given this fact, the correlation between the two measures is quite high.

But yet again, the question is whether the exit from the labor force is ex-
ogenous with respect to the dynamics of exports at the product level back in
Yugoslavia. In order to find whether the outliers are an issue to be concern
about, we first compute a measure of the deviations from the 45 degree line
which is the difference between the horizontal axis and the vertical axis. If this
measure is above 0 for a given industry, for instance, it means the proportion of
those Yugoslavians exiting from that industry was higher than the proportion
of those who arrived to it.

We correlate this measure with the growth rate of Yugoslavian exports by in-
dustry between 1990 and 2005. Using three different measures of export growth
that subtract the 1990 from the 2005 value after transforming export values in
both periods using log(x), log(x + 1) and asinh(x), the correlations result in
-0.0295, -0.0138, -0.0133, respectively, all statistically insignificant.

G Robustness: German WZ 93 3-digit industries

Table G1 replicates our main results based on the German WZ 93 3-digit indus-
try classification, as opposed to SITC 4-digits. Naturally, using a higher-level of
aggregation results in many fewer observations (about 200 as opposed to 1500)
and with that much less variation both on the dependent and independent vari-
ables. In this case, with barely enough variation to exploit, we still find results
that are qualitatively similar (besides in Columns 1 and 4) and that are statis-
tically significant in columns 5 and 6 that correspond to the 2SLS estimator.
Note that the reported first-stage F statistics of the 2SLS estimators are strong,
but the number is not as high as the main results.

[Table G1 about here.]

15



Table G2 replicates our main results using SITC 4-digit disaggregation, but
the standard errors are clustered using groups that correspond to the German
WZ 93 3-digit industry classification. We do this because both our treatment
and instrumental variables are originally defined at that level of aggregation,
before we disaggregate them in SITC 4-digit industries. The results are robust to
the use of these higher-level of aggregation when defining clusters to estimating
the standard errors.

[Table G2 about here.]
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Table G1: DID, WZ 93 3-digit aggregation
Dependent variable: exportsp,t

OLS 2SLS

lnexp lnexpplus1 asinhexp lnexp lnexpplus1 asinhexp
treat2000 × after2005 -0.1219 0.0636 0.0636 -0.0910 0.1343 0.1343

(0.084) (0.041) (0.041) (0.119) (0.040)*** (0.040)***
germanexpshare1990 × after2005 3.1768 1.5130 1.5130 2.0230 -2.9765 -2.9765

(2.847) (2.892) (2.892) (3.882) (4.530) (4.530)

N 226 282 282 226 282 282
r2 0.93 1.00 1.00 0.93 0.99 1.00
KP F Stat 155.46 847.68 847.68

This table shows result of the estimation for specification (1) based using data disaggregated based on German WZ 93
3-digit industries as opposed to SITC 4-digit ones. The results are presented using different monotonic transformations
for exportsp, t in each column. The estimation uses average exports for years 1988 to 1990 in the "before" period
and average exports for years 2005 to 2007 in the "after" period. The first three columns report results from an OLS
estimation, while the last three columns report results from a 2SLS estimation. All columns include product fixed
effects and year fixed effects. Standard errors clustered at the W93 industry level presented in parenthesis.
∗p < 0.10,∗∗ p < 0.05,∗∗∗ p < 0.01
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Table G2: DID, clustering by W93 industries
Dependent variable: exportsp,t

OLS 2SLS

lnexp lnexpplus1 asinhexp lnexp lnexpplus1 asinhexp
treat2000 × after2005 0.0837 0.1358 0.1376 0.1133 0.2395 0.2449

(0.052) (0.075)* (0.078)* (0.057)* (0.097)** (0.100)**
germanexpshare1990 × after2005 6.3680 -0.1571 -0.4415 3.3411 -11.3455 -12.0176

(5.022) (6.793) (6.959) (6.065) (13.204) (13.640)

N 1496 1572 1572 1496 1572 1572
r2 0.86 0.81 0.81 0.86 0.81 0.81
KP F Stat 174.03 199.68 199.68

This table shows result of the estimation for specification (1) using different monotonic transformations for exportsp, t
in each column. The estimation uses average exports for years 1988 to 1990 in the "before" period and average exports
for years 2005 to 2007 in the "after" period. The first three columns report results from an OLS estimation, while
the last three columns report results from a 2SLS estimation. All columns include product fixed effects and year fixed
effects. Standard errors clustered at the W93 industry level presented in parenthesis.
∗p < 0.10,∗∗ p < 0.05,∗∗∗ p < 0.01
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H Other robustness checks

Table H1 reports 2SLS estimation for specification (1) using alternatives treat-
ments. The first three columns use the difference in Yugoslavian workers per
industry between 2005 and 1995, and the following three columns simply uses
the baseline stock of Yugoslavian workers per industry in 1995.

[Table H1 about here.]

Table H2 reports 2SLS estimation for specification (1) using only obser-
vations with non-zero exports for the two monotonic transformations of the
dependent variable log(exportsc,p,t + 1) and asinh(exportsc,p,t).

[Table H2 about here.]
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Table H1: DID, different treatments
Dependent variable: exportsp,t

lnexp lnexp lnexpplus1 lnexpplus1 asinhexp asinhexp
treat2005 × after2005 0.1708 0.3170 0.3235

(0.050)*** (0.079)*** (0.081)***
treat1995level × after2005 0.1388 0.2557 0.2609

(0.040)*** (0.063)*** (0.065)***
germanexpshare1990 × after2005 1.3106 1.0313 -12.0252 -12.4511 -12.6154 -13.0500

(5.667) (5.710) (10.353) (10.041) (10.679) (10.356)

N 1520 1520 1572 1572 1572 1572
r2 0.86 0.86 0.80 0.80 0.80 0.80
KP F Stat 700.62 865.62 764.86 960.95 764.86 960.95

This table shows result of the 2SLS estimation for specification (1) using different monotonic transformations for exportsp, t in
each column. The estimation uses two other different definitions of treatment: (i) return migrants between 1995 and 2005, and
(ii) the stock of migrant workers in 1995. The estimation uses exports between 1990 and 2005. All columns include product
fixed effects and year fixed effects. Standard errors clustered at the product level presented in parenthesis.
∗p < 0.10,∗∗ p < 0.05,∗∗∗ p < 0.01
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Table H2: DID, no zeros
Dependent variable: exportsp,t

OLS 2SLS

lnexpplus1 asinhexp lnexpplus1 asinhexp
treat2000 × after2005 0.0837 0.0837 0.1133 0.1133

(0.038)** (0.038)** (0.051)** (0.051)**
germanexpshare1990 × after2005 6.3686 6.3680 3.3412 3.3411

(4.325) (4.325) (5.054) (5.054)

N 1496 1496 1496 1496
r2 0.86 0.86 0.86 0.86
KP F Stat 661.95 661.95

This table shows result of the 2SLS estimation for specification (1) using different monotonic
transformations for exportsp, t in each column, excluding observations for which there were zero
exports in either period. The estimation uses years 1990 and 2005. All columns include product
fixed effects and year fixed effects. Standard errors clustered at the product level presented in
parenthesis.
∗p < 0.10,∗∗ p < 0.05,∗∗∗ p < 0.01

21



I Excluding Slovenia and Macedonia from the

sample

Table I1 replicates the results of Table 4 excluding Slovenia from the sample.
Slovenia was the first Yugoslavian republic to secede and did not suffer from a
long war nor a massive exile of its inhabitants to other locations. Our results
are robust to its exclusion from the left hand side variable.

[Table I1 about here.]

Table I2 repeats the same exercise and excludes Macedonia. Following Slove-
nia and Croatia, Macedonia held a referendum and declared its independence
in late 1991. Unlike others, Macedonia managed to obtain its independence
without going through an armed conflict. This is why, no war refugees from
Macedonia went to Germany. Our results are robust to its exclusion from the
left hand side variable.

[Table I2 about here.]
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Table I1: DID, excl. Slovenia
Dependent variable: exportsp,t

OLS 2SLS

lnexp lnexpplus1 asinhexp lnexp lnexpplus1 asinhexp
treat2000 × after2005 0.0837 0.1358 0.1376 0.1133 0.2395 0.2449

(0.038)** (0.063)** (0.066)** (0.051)** (0.086)*** (0.089)***
germanexpshare1990 × after2005 6.3680 -0.1571 -0.4415 3.3411 -11.3455 -12.0176

(4.325) (6.815) (7.001) (5.054) (12.364) (12.800)

N 1496 1572 1572 1496 1572 1572
r2 0.86 0.81 0.81 0.86 0.81 0.81
KP F Stat 661.95 723.55 723.55

This table shows result of the estimation for specification (1) using different monotonic transformations for exportsp, t in
each column, excluding exports from Slovenia as one of the former Yugoslavian republics post 1992. The estimation uses
years 1995 and 2005. All columns include product fixed effects and year fixed effects. Standard errors clustered at the
product level presented in parenthesis.
∗p < 0.10,∗∗ p < 0.05,∗∗∗ p < 0.01
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Table I2: DID, excl. Macedonia
Dependent variable: exportsp,t

OLS 2SLS

lnexp lnexpplus1 asinhexp lnexp lnexpplus1 asinhexp
treat2000 × after2005 0.0837 0.1358 0.1376 0.1133 0.2395 0.2449

(0.038)** (0.063)** (0.066)** (0.051)** (0.086)*** (0.089)***
germanexpshare1990 × after2005 6.3680 -0.1571 -0.4415 3.3411 -11.3455 -12.0176

(4.325) (6.815) (7.001) (5.054) (12.364) (12.800)

N 1496 1572 1572 1496 1572 1572
r2 0.86 0.81 0.81 0.86 0.81 0.81
KP F Stat 661.95 723.55 723.55

This table shows result of the estimation for specification (1) using different monotonic transformations for exportsp, t in
each column, excluding exports from Macedonia as one of the former Yugoslavian republics post 1992. The estimation uses
years 1995 and 2005. All columns include product fixed effects and year fixed effects. Standard errors clustered at the
product level presented in parenthesis.
∗p < 0.10,∗∗ p < 0.05,∗∗∗ p < 0.01
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J Occupations by characteristics

Table J1 presents the list of all the occupations in the dataset, with their re-
spective frequency, and associated characteristics.

[Table J1 about here.]

[Table J2 about here.]
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Table J1: Occupations List
Occupation Occurrences Tasks Prof. skills Share supervisor
323 Metal workers (no further specification) 968 2 manual 1 unskilled .21722362
51 Gardeners, garden workers 858 2 manual 1 unskilled .18927162
531 Assistants (no further specification) 787 1 unskilled .11138389
522 Packagers, goods receivers, despatchers 719 2 manual 1 unskilled .09713266
151 Plastics processors 698 2 manual 1 unskilled .27068706
181 Wood preparers 602 2 manual 1 unskilled .09192798
391 Bakery goods makers 555 2 manual 2 skilled .36883311
744 Stores, transport workers 543 2 manual 1 unskilled .10129447
501 Carpenters 498 2 manual 2 skilled .23684861
62 Forest workers, forest cultivators 483 2 manual 1 unskilled .20126734
402 Meat, sausage goods makers 442 2 manual 1 unskilled 0
271 Building fitters 396 2 manual 2 skilled .15821244
470 Building labourer, general 386
933 Household cleaners 376 2 manual 1 unskilled .07903877
322 Other assemblers 312 2 manual 1 unskilled .04823485
411 Cooks 266 2 manual 2 skilled .28007612
682 Salespersons 263 1 analytic 1 unskilled .1624328
101 Stone preparers 257 2 manual 1 unskilled .23494546
141 Chemical plant operatives 257 1 analytic 1 unskilled .28136134
321 Electrical appliance, electrical parts assemblers 250 2 manual 1 unskilled .14907955
275 Steel structure fitters, metal shipbuilders 250 2 manual 2 skilled .19518355
112 Shaped brick, concrete block makers 244 2 manual 1 unskilled .22286043
401 Butchers 239 2 manual 2 skilled .29524547
442 Concrete workers 232 2 manual 1 unskilled .41252334
163 Book binding occupations 210 2 manual 2 skilled .13312343
273 Engine fitters 186 1 analytic 2 skilled .2418478
521 Goods examiners, sorters, n.e.c. 183 1 analytic 1 unskilled .17720443
241 Welders, oxy-acetylene cutters 173 2 manual 1 unskilled .16681339
412 Ready-to-serve meals, fruit, vegetable preservers, preparers 169 2 manual 1 unskilled 0
714 Motor vehicle drivers 168 2 manual 1 unskilled .07980934
311 Electrical fitters, mechanics 151 1 analytic 2 skilled .31535207
741 Warehouse managers, warehousemen 146 1 analytic 1 unskilled .36790809
352 Clothing sewers 141 2 manual 1 unskilled 0
392 Confectioners (pastry) 136 2 manual 2 skilled .23874688
41 Land workers 135 2 manual 1 unskilled .03541072
431 Milk, fat processing operatives 119 2 manual 1 unskilled .18633992
211 Sheet metal pressers, drawers, stampers 111 2 manual 1 unskilled 0
270 Locksmiths, not specified 108 2 manual 2 skilled .27546819
433 Sugar, sweets, ice-cream makers 107 2 manual 1 unskilled .55506282
441 Bricklayers 105 2 manual 2 skilled .39556132
177 Printer’s assistants 102 2 manual 1 unskilled .19699555
432 Flour, food processors 98 2 manual 1 unskilled .27100673
143 Rubber makers, processors 95 2 manual 1 unskilled .24792283
482 Insulators, proofers 85 2 manual 1 unskilled .35678298
221 Turners 84 1 analytic 2 skilled .23881324
512 Goods painters, lacquerers 83 2 manual 1 unskilled .25905095
164 Other paper products makers 79 2 manual 1 unskilled 0
261 Sheet metal workers 79 2 manual 2 skilled .34136059
451 Carpenters 76 2 manual 2 skilled .32004301

This table presents the first part of the list of all the occupations in the dataset, with their respective frequency and associated characteristics.
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Table J2: Occupations List (cont.)
Occupation Occurrences Tasks Prof. skills Share supervisor
111 Stoneware, earthenware makers 74 1 unskilled 0
212 Wire moulders, processors 72 2 manual 1 unskilled .3442623
303 Dental technicians 71 2 manual 2 skilled .19073161
272 Sheet metal, plastics fitters 68 2 skilled 0
472 Other building labourers, building assistants, n.e.c. 66 2 manual 1 unskilled .12660338
742 Transportation equipment drivers 66 2 manual 1 unskilled .0789034
781 Office specialists 66 1 analytic 2 skilled .26168916
162 Packaging makers 60 2 manual 1 unskilled .04646367
135 Glass processors, glass finishers 60 2 manual 1 unskilled .14649977
121 Ceramics workers 59 2 manual 1 unskilled .05361638
274 Plant fitters, maintenance fitters 57 2 manual 2 skilled .23151613
161 Paper, cellulose makers 54 2 manual 1 unskilled .49392581
71 Miners 53 2 manual 1 unskilled .1553002
251 Steel smiths 50 2 manual 2 skilled .04485785
263 Pipe, tubing fitters 49 2 manual 1 unskilled .3949083
262 Plumbers 49 2 manual 2 skilled .26210474
356 Sewers, n.e.c. 48 2 manual 1 unskilled .04908014
492 Upholsterers, mattress makers 48 2 manual 2 skilled .12503124
923 Other housekeeping attendants 47 2 manual 1 unskilled .08383468
376 Leather clothing makers and other leather processing operatives 45 2 manual 1 unskilled
373 Footwear makers 44 2 manual 1 unskilled 0
937 Machinery, container cleaners and related occupations 44 2 manual 1 unskilled .05061111
81 Stone crushers 43 1 unskilled 0
313 Electric motor, transformer fitters 39 1 analytic 1 unskilled .13471446
485 Glaziers 39 2 manual 2 skilled .1977815
403 Fish processing operatives 36 2 manual 1 unskilled .5
371 Leather makers, catgut string makers 35 2 manual 1 unskilled 0
225 Metal grinders 35 2 manual 1 unskilled .28720212
284 Precision mechanics 35 1 analytic 2 skilled .16234579
285 Other mechanics 34 2 manual 2 skilled .2512635
462 Road makers 33 2 manual 1 unskilled .26799082
291 Toolmakers 32 2 manual 2 skilled .21778998
224 Borers 31 2 manual 1 unskilled 0
931 Laundry workers, pressers 31 2 manual 1 unskilled .1339676
222 Drillers 30 1 analytic 1 unskilled .15145272
82 Earth, gravel, sand quarriers 29 1 unskilled
282 Agricultural machinery repairers 29 2 manual 2 skilled .30161076
466 Other civil engineering workers 28 2 manual 1 unskilled .42729718
314 Electrical appliance fitters 28 1 analytic 2 skilled .26680461
44 Animal keepers and related occupations 25 2 manual 1 unskilled .35544285
281 Motor vehicle repairers 25 1 analytic 2 skilled .34470057
234 Galvanisers, metal colourers 24 2 manual 1 unskilled .14969613
213 Other metal moulders (non-cutting deformation) 24 2 manual 1 unskilled 0
203 Semi-finished product fettlers and other mould casting occupations 24 2 manual 1 unskilled .1735251
331 Spinners, fibre preparers 24 2 manual 2 skilled .48452174
935 Street cleaners, refuse disposers 22 2 manual 1 unskilled .30638207
342 Weavers 21 2 manual 1 unskilled 0
353 Laundry cutters, sewers 21 2 manual 1 unskilled 0
344 Machined goods makers 21 2 manual 1 unskilled 0
423 Other beverage makers, tasters 20 2 manual 2 skilled .64293598
784 Office auxiliary workers 20 1 analytic 1 unskilled .09301868

This table presents the second part of the list of all the occupations in the dataset, with their respective frequency and associated characteristics.
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K Estimations using treatments by educational

attainment and occupations characteristics

Table 10 in the main body of the paper summarized the results exploiting het-
erogeneity of the treatment in terms of the skills and occupation characteristics
of the workers. Tables K1 to K6 below present results for each estimation sep-
arately.

[Table K1 about here.]

[Table K2 about here.]

[Table K3 about here.]

[Table K4 about here.]

[Table K5 about here.]

[Table K6 about here.]
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L Expanding to all countries: external validation

After having established the link between migration and comparative advantage,
we turn to study the same phenomenon in a multi-country and multi-period
setting. In this setting our focus is not on the identification, but rather on ex-
ternally validating the results, while exploiting a much larger variation allowing
us to study differential effects based on the characteristics of the migrants. That
is, we expand our difference-in-difference strategy to all countries in the original
dataset using as treatment the presence and sizes of their diasporas in Germany
working in different 4-digit products.

Our prior for this exercise is that if knowledge diffusion is the mechanisms
through which migration explains productivity shifts seen as changes in the
comparative advantage of nations, this effect should be stronger among mi-
grants that are skilled and/or work in occupations that are more cognitive and
analytical in nature. This is what we explore in this section.

L.1 Empirical strategy and summary statistics

In this section we adapt our difference-in-difference specification to a multi-
country multi-period setting. To do that, we follow Besley and Burgess (2004)
and estimate the following specification:65

65Both specifications are equivalent. To see it, suppose the following two specifications, the
first one where the treatment is defined as a difference and the second one where the treatment
is defined as a level:

yp,t = β1∆migrantsp × aftert + δt + ηp + εp,t

yp,t = β2migrantsp,t + δt + ηp + εp,t

Assume there are only two periods, t = [0, 1]. According to the first functional form, we
have:

E(yp,t|t = 1) = β1∆migrantsp + δ1 + ηp + εp,1

E(yp,t|t = 0) = δ0 + ηp + εp,0

It is clear that E(yp,t|t = 1) − E(yp,t|t = 0) = β1∆migrantsp + (δ1 − δ0) + (εp,1 − εp,0).
According to the second functional form, we have:

E(yp,t|t = 1) = β2migrantsp,1 + δ1 + ηp + εp,1

E(yp,t|t = 0) = β2migrantsp,0 + δ0 + ηp + εp,0

Thus, in this case, E(yp,t|t = 1)− E(yp,t|t = 0) = β2(migrantsp,1 −migrantsp,0) + (δ1 −
δ0) + (εp,1 − εp,0). Since ∆migrantsp = migrantsp,1 −migrantsp,0 it follows that β1 = β2.
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exportsc,p,t = βDIDmigrantsc,p,t−10 + βgeglobalexportsp,t + ηc,p + αc,t + εc,p,t

(L1)
Our dependent variable, exportsc,p,t, is defined as total export value of prod-

uct p during year t from country c to the rest of the world, excluding Germany
in order to rule out that our results are driven by lower costs to export due to
migrant networks. Similarly to the previous section, we present our results for
different monotonic transformations of the dependent variable. Our variable of
interest, the treatment, in this case is migrantsc,p,t−10, which is the stock of
migrants from country c at time t− 10 (e.g., we allow for a 10-year lag for the
treatment to "kick in") working in product p in the German labor force. We
also include a series of fixed effects, crucial for the estimation. Since we have
expanded the dimension of our dataset to include countries our unit of analysis
becomes now a country-product pair. Thus, we include ηc,p which is a country-
by-product fixed effects, to allow each country-product to have a different inter-
cept and also, in the difference-in-difference setting, allows us to exploit within
country-product variation. We also include αc,t, a country-by-year fixed effect,
which controls for changes at the country level that could explain changes in
exports: income, population, institutions, etc. We also include globalexportsp,t,
which in measures the total export value of product p by all countries during
year t, to control for total global demand, and as a proxy for the introduction
of a technology that explains a global increase in the exports of product p.66

All of the continuous right hand side variables are monotonically transformed
using the inverse hyperbolic sine. Our estimations cluster standard errors at
the country-product level (Besley and Burgess, 2004; Bertrand et al., 2004).

As mentioned earlier, the sample for this estimation includes 124 countries
and 786 products across two periods: 1990 to 2000 and 2000 to 2010. The IAB
data allows us to compute the migrant stock by different categories, and we
exploit that variation in this setting. Table L1 summarizes the statistics for the
main variables used in this analysis. The first three rows summarize the export
value averaged across countries, products and years 2000 and 2010, using three
different monotonic transformations; note that the number of observations using
a simple logarithmic transformation is reduced due to zeros in the sample.

[Table L1 about here.]
66Ideally, we would introduce a product-by-year fixed effect but turns out doing so eliminates

most of the remaining variation.

36



Table L1 shows that the average number of migrant workers in Germany
across all countries and 4-digit products for both 1990 and 2000 (e.g., the base-
line years) is 8. The number is surprisingly small, but note that this variable has
many zeros (in fact, the median value is zero), and there is a mix of countries
from many different sizes. This last fact is reflected in both the large standard
deviation and upper bound of the variable which reaches a maximum of over 20
thousand workers.

We start by estimating Specification (L1) using all workers, without dis-
tinction, as the independent variable. The results are presented in Table L2.
The elasticity parameter is estimated to be between 0.08 and 0.11, which falls
into the lower range of the the results of Section 4. In this case, the point es-
timate when the dependent variable is a simple logarithmic transformation is
lower than in the other columns where the monotonic transformation does in-
clude the zeros. This suggests, also consistently with the results from Section 4,
that return migration (this time computed as the difference in the stock) is also
explanatory of the extensive margin (e.g., the emergence of new export sectors).

[Table L2 about here.]
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Table L1: Summary statistics, all countries
Variable N Mean sd Min Max
Exports (log) 136,684 14.029 3.44 6.9 25.8
Exports (log +1) 179,208 10.700 6.68 0.0 25.8
Exports (asinh) 179,208 11.229 6.95 0.0 26.5
All Migrants 179,208 8.047 127.48 0.0 22,803.5
Skilled 179,208 3.769 63.15 0.0 12,501.7
Unskilled 179,208 4.001 67.83 0.0 11,614.6
White collars 179,208 0.636 7.24 0.0 798.1
Non-white collars 179,208 7.093 121.60 0.0 22,497.6
Analytical & Cognitive tasks 179,208 1.913 26.45 0.0 3,816.8
Manual tasks 179,208 5.531 92.33 0.0 15,918.0
High prob solving 179,208 1.480 21.36 0.0 4,193.2
Low prob solving 179,208 6.273 107.56 0.0 19,721.0

This table presents the sample summary statistics for the variables used to estimate
specification (1).
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Table L2: DID, all countries

Dependent variable: exportsp,t
(1) (2) (3)

lnexp lnexpplus1 asinhexp
L10.AllMigrants 0.0846 0.1252 0.1232

(0.015)*** (0.030)*** (0.032)***
lntotalexp 0.8935 0.4403 0.4595

(0.016)*** (0.011)*** (0.012)***

N 114288 165060 165060
Adj R2 0.94 0.91 0.90
cpFE Y Y Y

This table shows result of the estimation for specification (1)
using different monotonic transformations for exportsp, t in each
column. The estimation uses years 2000 and 2010 for exports and
1990 and 2000 for migration. All columns include country-by-
product fixed effects and country-by-year fixed effects. Standard
errors clustered at the country-product level presented in paren-
thesis.
∗p < 0.10,∗∗ p < 0.05,∗∗∗ p < 0.01
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