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Abstract

Can increases in the size of the local workforce raise productivity and spur economic development? This
paper uses a particular historical episode to study this question empirically. After the Second World War,
between 1945 and 1948, about 8m Ethnic Germans were expelled from their domiciles in Middle and Eastern
Europe and transferred to Western Germany. At the time, this inflow amounted to almost 20% of the Western
German population. Moreover, there are vast cross-sectional differences in the extent to which refugees were
allocated to individual counties. In this paper I use this cross-sectional variation to study the effects of the
inflow of refugees on Germany’s regional economic outcomes in the 50s and 60s. I find that refugee-inflows are
positively correlated with income per capita, overall manufacturing employment and the entry of new plants. At
the same time, refugees’ earnings were substantially lower. These patterns are consistent with theories of local
agglomeration and endogenous technological change but hard to rationalize in a neoclassical framework with
exogenous technology. To quantify the strength of such agglomeration forces, I calibrate a multi-region general
equilibrium trade model to the cross-sectional data from 1939 and 1950. In order to replicate the observed
relationship between refugee inflows and changes in manufacturing employment, the model requires an elasticity
of manufacturing productivity with respect to the local workforce of about 0.2.
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1 Introduction

Does local productivity respond to changes in factor supplies? There are ample theoretical reasons to believe that
the answer to this question ought to be yes. Standard theories of growth, for example, predict a positive relationship
between innovation incentives and local factor supplies due to the presence of market size effects. Theories of directed
technological change imply that innovation efforts are directed towards abundant factors. And many models of trade
and development incorporate agglomeration forces, whereby local productivity depends positively on population
density. This paper studies a particular historical episode to provide direct empirical evidence for the importance
of such mechanisms.

At the end of the Second World War, during the Potsdam Conference, the Governments of the US, the UK
and Russia decided to expel about 12m Ethnic Germans from their domiciles in Middle and Eastern Europe and
transfer them to both Western Germany and the Soviet Occupied Zone. The ensuing expulsion was implemented
between 1945 and 1948 and represents one of the largest forced population movements in world history. By 1950,
about 8m people had been transferred to Western Germany. Given the population at the time, this amounted to
an increase in the total population of Germany by about 20%. Moreover, there is substantial heterogeneity in the
extent to which the inpouring refugees settled in different region. While some counties see their population almost
double, other counties were far less affected.

For this study I exploit this cross-sectional variation in refugee inflows across the 500 counties in Western
Germany to study the link between population inflows, endogenous productivity responses and regional economic
development. Two features of the historical context make this empirical variation very suitable for the question of
interest. The first is the sheer size of the initial population shock. As many of the theoretical mechanisms above
stress the importance of general equilibrium effects, one requires changes in factor supplies, which are sufficiently
large to plausibly have aggregate consequences. The second concerns the determinants of the spatial distribution of
refugees. With millions of refugees being transferred to the country, the Western German population in 1950 actually
exceeded its pre-war level by about 13%. At the same time, the Allied bombing campaign had reduced the housing
stock by almost 25% on average and in many cities by more than 90%. Hence, the dominant consideration for the
Military Governments of the US and the UK to allocate the inpouring refugees across counties was the availabity
of housing rather than the structure of the local economy. Moreover, the Military Governments implemented tight
mobility controls, which essentially ruled out refugees’ spatial adjustment before 1950.

These aspects of the historical context imply that (i) refugees were mostly settled in rural areas with a more
abundant housing supply, that (ii) conditional on these determinants of housing supply, the allocation of refugees
was unrelated to other regional fundamentals like manufacturing productivity or the supply of human capital and
that (iii) the physical distance to the pre-war population centers of the expulsion regions remained a powerful
determinant of the allocation of refugees until 1950. I use these insights to construct two complementary empirical
strategies to tease out the exogenous component of the initial refugee allocation. I first use information on pre-war
population density and novel data on the extent of war-time destruction for all Western German counties to control
for the political allocation rule in a OLS strategy. I verify that, conditional on this rule, the refugee allocation
is indeed uncorrelated with a host of measures of pre-war economic development. I also consider an instrumental
variable strategy, where I exploit the distance to the pre-war population centers in Eastern and Central Europe
interacted with properties of the local housing supply after the war.

To perform my analysis, I construct a novel dataset on the regional development of Germany between 1933 and
1970. In contrast to many other countries there are no surviving records of the historical micro census data with
sufficient regional breath to measure outcomes at the level of the roughly 500 Western German counties. However,
the local statistical offices did publish summary statistics of the respective census at the county-level at the time,
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which I was able to digitize. For the years 1933, 1939, 1950, 1961 and 1970 these publications contains information
on sectoral and occupational employment shares, sex-ratios, population density and other county characteristics. I
then augmented this dataset with information on the allocation of refugees, on the extent of war destruction from
the county-level results of the housing census, on regional GDP in the 1950s and 60s and measures of plant entry
from the 1933, 1939, 1950 and 1956 waves of the German census of manufacturers.

Using this data, my results suggest that local manufacturing productivity did increase in response to the inflow
of refugees. First of all, I establish a positive relationship between the allocation of refugees and subsequent manu-
facturing growth. In particular, refugee-receiving counties experience faster increases in manufacturing employment
in the 1950s and 60s and experienced higher rates of plant entry after the Second World War. Secondly, I provide
evidence for a positive relationship between refugee inflows in 1950 and local GDP per capita in 1961. At the same
time, I also show refugees earned less than natives, suggesting that the inflow of refugees did not increase the aver-
age human capital in a region. Taken together these patterns are consistent with an endogenous local productivity
response but hard to rationalize in a neoclassical framework with constant technologies.

The reason why an inflow of refugees might increase income per capita despite the decline in average regional
human capital is the interaction between external agglomeration forces and workers’ occupational choice. As firms’
do not internalize the effect of manufacturing hiring on local productivity, equilibrium wages in the manufacturing
sector are too low from a social point of view. Local labor supply shifts, which increase manufacturing employment
can therefore be beneficial.

To quantify the strength of the underlying productivity response, I then calibrate a canonical multi-region general
equilibrium trade model to these cross-county patterns. Workers face a Roy-type occupational choice problem so
that sectoral labor supplies depend on both relative wages and workers’ relative skills. The population is comprised of
refugees and natives, which differ in their skill endowments, in particular their absolute and comparative advantage.
While the agricultural sector uses a fixed factor (“land”) and is subject to decreasing returns, productivity in the
manufacturing sector is endogenous and depends on the size the manufacturing sector. One interpretation of
this relationship posits that the number of active firms responds to the size of the manufacturing workforce. I
refer to the strength of this endogenous productivity response as the strength of agglomeration. Regions differ
in their innate manufacturing productivity, their land supply, and - crucially - in the number of refugees in the
population. Furthermore, regional productivity also depends directly on other aspects of the post-war period, which
are correlated with the allocation of refugees, in particular the extent of war-time destruction.

The model makes tight predictions on the spatial co-movement between refugees, population density, manu-
facturing employment, the extent of war-time destruction and income per capita. I calibrate the model to the
cross-sectional data in 1939 and 1950. The key moment to discipline the strength of agglomeration is the estimated
cross-sectional relationship between manufacturing employment and the allocation of refugees. The calibrated model
implies a sizable productivity response, whereby the elasticity of local manufacturing productivity with respect to
local labor supply is about 0.2.

Finally, I also present direct micro evidence on why refugees’ labor supply was biased towards the manufacturing
sector. More specifically, I exploit a special supplement to the census conducted in 1971 that aimed to measure
the extent of social and economic mobility of the German population. The data contains retrospective information
about employment characteristics in 1939, 1950, 1960 and 1971 for about 200.000 individuals and explicitly identifies
refugees. Using this data I can measure snapshots of refugees’ and natives’ employment life-cycle that covers the
time of the expulsion. For refugees, I find a drastic reallocation from self-employed, agricultural work into unskilled
occupations in the manufacturing sector after the expulsion. No such changes are observed for the native population.
My preferred interpretation of the evidence is that refugees faced barriers to work in agriculture. As the agricultural
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sector in Germany was widely dominated by small, family farms, such barriers plausibly took the form of frictions
in the agricultural land market. Data on the distribution of farm size and occupational employment patterns within
the agricultural sector corroborates this interpretation.

Related Literature On the theoretical side, the paper is related to a large literature in economic growth, which
argues that innovation incentives’ respond to changes in factor supplies. While this is true for many models of growth
(e.g. the basic Romer (1990) model), this reasoning is at the heart of the literature on directed technological change
and the bias of innovation (see e.g. Acemoglu (2002, 2007, 2010)), the relationship between economic integration
and growth (Rivera-Batiz and Romer, 1991)) or the interaction between market size and specialization (Krugman,
1980a). Empirically, Hanlon (2015) also uses historical data to test for the prevalence of directed technological
change. He uses the blockade of US-UK trade during the US Civil War and the resulting drop in the aggregate
supply of US cotton to study firms’ incentives in the UK to adoption technologies, which are biased towards other
varieties of cotton. In contrast to this paper, Hanlon (2015) does not focus on the implications on income per
capita.

The paper is also related to the recent literature on models of trade and economic geography. Of particular
relevance are the papers by Desmet et al. (2015), Desmet and Rossi-Hansberg (2014) and Nagy (2016), all of which
present growth models with a realistic geography, where local innovation incentives (and hence productivity) do
respond to local factor supplies. These models are therefore consistent with the empirical findings of this paper.
At a more reduced-form level, my findings are also consistent with a large static literature on economic geography,
which posits the existence of exogenous agglomeration economies - see for example Fajgelbaum and Redding (2014);
Ahlfeldt et al. (2015); Allen and Arkolakis (2014); Faber and Gaubert (2016); Kucheryavyy et al. (2016); Ramondo
et al. (2016) or the recent survey by Redding and Rossi-Hansberg (2016).

Finally, there is a large literature, which uses the German context as a source of historical experiments. Of
particular relevance is Burchardi and Hassan (2013), who use a related source of variation. They use the settlement
of refugees coming from the Soviet Occupied Zone and the interaction with the fall of the Berlin Wall in 1989 to
measure the importance of social ties. The current paper is different. First of all, I look at outcomes in the 1950s
and 1960s.1 Secondly, I particularly focus on the evolution of local productivity and GDP per capita as a function of
local labor supply. Finally, I focus on a different group of refugees. Burchardi and Hassan (2013) focus on refugees
from Eastern Europe who were first sent to the Soviet Occupied Zone and then left for Western Germany. I in
contrast only focus on the refugees from the East, who were directly sent to Western Germany, allocated according
to the available housing stock and subject to migration restrictions.

Other papers using German history as a source of variation include Ahlfeldt et al. (2015), who exploit the
partition of Berlin as a shock to the distribution of economic activity, Redding and Sturm (2008), who use the
Division of Germany as a shifter in market access and Fuchs-Schündeln and Schündeln (2005), who exploit the
distribution of occupational patterns at the time of the German reunification to generate variation in income risk
to test for the importance of pre-cautionary savings. On a methodological note, my paper is related to a small but
growing literature, which uses natural experiments in macroeconomics - see Fuchs-Schündeln and Hassan (2015) for
a recent survey.

Given the historical setting and the empirical strategy, there is also a close connection to the literature on
immigration. In a recent paper Burstein et al. (2017) study the effects of immigration on native employment

1I therefore also rely on a different identification strategy. Burchardi and Hassan (2013) use the distribution of wartime destruction
as an instrument for the settlement of refugees leaving the Soviet Occupied Zone during the 1950s. As the extent of wartime destruction
is likely to directly affect manufacturing output in 1950, I do not use it for the allocation or refugees. However, when I use it as an
instrument for outcomes in the 1960s, I find very similar results then when using my identification strategy.
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patterns within occupations. They also stress the role of tradability to determine wether natives are crowded-in
or crowded-out through immigration. They, however, do not focus on possibility of immigration affecting local
productivity. In a classic study, Card (1990) used the unexpected shock of the Miami-Boatlift to study the effect
of Cuban immigrants on the labor market in Miami. This paper and many other papers in that literature (see
e.g. Peri (2016); Dustmann et al. (2016)) are mainly concerned with the short-run impact of immigrants on wages
and employment prospects of natives. Not only do I focus entirely on the longer-run outcomes, but I am also
mostly interested in comparing average outcomes (like employment shares and income per capita) across regions,
instead of relative wages within regions. In a recent paper, Akcigit et al. (2017) relate the location choice of US
immigrants in the 19th century to measures of innovation. They stress a different mechanism in that they focus on
the innovation potential of the inflowing immigrants themselves. In my context, refugees were not the main source
of new ideas.2 Instead they encouraged firm entry through an increase in market size. See also Nunn et al. (2017),
who study the long-run effects of immigration in the US and Hornung (2014), who uses data on textile plants to
analyze the productivity effects of the Huguenot re-settlement for the 18th century. Finally, this historical setting
has also been analyzed in Braun and Mahmoud (2014) and Braun and Kvasnicka (2014). In contrast to my paper,
these contributions do not focus on the effect of refugee inflows on local productivity and also do not use the spatial
variation across counties.

The remainder of the paper is structured as follows. In the next section I describe the historical setting and the
political environment leading to the population expulsions. In Section 3 I describe in detail the initial allocation of
refugees across counties in Western Germany. Section 4 contains the empirical analysis. I first provide a very simple
theoretical model, which motivates the empirical analysis. Using this framework, I then analyze the relationship
between the inflow of refugees, income per capita, manufacturing employment and the entry of new plants. In
Section 5 I then provide a richer general equilibrium model, which nests the simple model in Section 4 as a special
case, and calibrate the structural parameters to the regression evidence from the historical experiment. Section 6
concludes.

2 The Historical Setting

Germans in Eastern and Middle Europe before 1939

The presence of Germans in Middle and Eastern Europe is by no means a novel phenomenon. In fact, the settlement
of ethnic Germans in Eastern Europe dates back to the Middle Ages. At the beginning of the Second World War in
the summer of 1939, there are two groups to distinguish. On the one hand, there are large parts of todays’ Poland
and Russia, which used to be part of the German Reich. This encompasses for example the regions of East Prussia
and Silesia. On the other hand, there were sizable German minorities in other countries of Eastern Europe, most
importantly the so-called Sudetenland in Czechoslovakia. This region in the north of Czechoslovakia has a long
tradition of German settlements and was annexed by the Nazi Government in 1938.

To see that more clearly, consider the map shown in Figure 1. The map shows the territory of the German
Reich on the eve of the Second World War, in the summer of 1939. To get a sense of the economic geography, I
also display the individual counties, which is the source of cross-sectional variation I will be using for this paper. In
the West, shown with a light shade, are the territories, which are going to become West Germany in 1949. These
regions form the main part of the analysis in this paper, as I will be measuring post-war outcomes in the 50s and
60s in these regions. In 1939, roughly 38m people live in these areas. In the far East, shown in medium blue, are

2While there are of course individual instances of refugees brining their entrepreneurial capital to Western Germany, I present direct
evidence that this effect is unlikely to be quantitatively important in my context.
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Notes: The figure shows the German Reich in the boundaries of 1939. The light shaded part in the west is the area of to-be Wester Germany.
The darker shaded part in the middle is the area of the to-be GDR. The medium-blue shaded parts in the east are the Eastern Territories of
the German Reich. The dark shaded area in the south-east is the Sudetenland, which used to be part of Czechoslovakia and was annexed by
Germany in 1938. During the Potsdam Conference in 1945, Germany lost the Eastern Territories of the German Reich and the Sudetenland.

Figure 1: The German Reich in 1939

the “Eastern Territories of the German Reich”. This is the part of the German Reich, which will no longer be part
of Germany after 1945. These regions were home to roughly 10m people in 1939. In the south-east, shown in dark
blue, is the aforementioned Sudetenland in the north of Czechoslovakia. According to the German Census in 1939,
roughly 3m Germans were living there in 1939. Finally, in the middle is the area of the German Reich, which will
become the Soviet Occupied Zone (in 1945) and then turn into the German Democratic Republic (in 1949). This
area will not be part of the analysis in this paper. Not shown on the map, there are are additional smaller German
minorities living in other countries in Eastern Europe, in particular Poland, Hungary and Romania - see Table 14
in the Appendix.

To get a sense of the economic geography in 1939, consider Figure 2. On the map on the left I depict a measure of
urbanization in 1939, namely the share of the county population living in cities with less than 2000 inhabitants. The
map on the right depicts the distribution of regional agricultural employment shares in 1933. It is clearly seen that
there are systematic regional differences between West Germany and the Eastern Territories. While the Eastern
Territories are often rural and hence agricultural intensive, one can also see the industrialized, densely population
part in the Ruhr-region in central- and western Germany. This is seen more clearly in Table 1, which compares
the population in West Germany and the Eastern Territories according to various economic characteristics in 1939.
Panel A contains the educational characteristics of the two populations. It is seen that the distribution of formal
skills was very similar. The only slight difference is the higher popularity of vocational schools (Berufsschule) in
pre-war Western Germany, a fact that is due to the bigger importance of the manufacturing industry, which is
shown in Panel B. While the reliance on services and the public sector is very similar, there is a large disparity
in the employment shares of manufacturing and agriculture. In particular, the agricultural sector is roughly 60%
bigger in the Eastern Territories, with a commensurate smaller manufacturing sector.

The Potsdam Conference in 1945

The Second World War marks a drastic change in the geography of Europe and Germany in particular. Germany
was not only divided into the four Allied Occupation Zones, but also lost a substantial part of its landmass in
Eastern Europe as means of war reparations. Specifically, the Sudetenland was returned to the Czech Republic and
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Notes: The left map shows a measure of urbanization in 1939, namely the share of the county population living in cities with less than 2000
inhabitants. The map on the right displays the agricultural employment share in 1933.

Figure 2: Economic Development Pre-War: Urbanization and Agricultural Employment

West Germany Eastern Territories
Educational Attainment

Elementary School 66.3 65.9
High School 8.3 11
Vocational School 18.4 15.5
College 6.8 7.6

Sectoral composition
Agriculture 14.4 22.2
Manufacturing 52.6 43.1
Services 18.3 17
Public Sector 14.5 17.6

Occupational composition
Self-employed (Agriculture) 10.3 12.3
Skilled Employee 7.7 8.4
Unskilled Employee 7.9 8.5
Skilled Worker 3.6 2.9
Unskilled Worker 23.8 21.8

Notes: This table reports the educational, sectoral and occupational distribution in West Germany and the Eastern Territories of the
German Reich in 1939.

Table 1: Economic Characteristics in 1939
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Notes: The figure shows the stock of refugees in Western Germany by year. Source: Federal Statistical Office (1953)

Figure 3: Expellees’ arrival in Western Germany

the Eastern Territories were allocated to both Poland and Russia respectively. Int that process, the governments
of Russia, the UK and US decided to expel the German population from these territories. The official protocol of
the Potsdam conference reads:

"The Three Governments, having considered the question in all its aspects, recognize that the transfer
to Germany of German populations, or elements thereof, remaining in Poland, Czechoslovakia and
Hungary, will have to be undertaken. They agree that any transfers that take place should be effected
in an orderly and humane manner.”

The subsequent population transfer is one of the largest transfers in world history. Between 1946 and 1950, roughly
12 million ethnic Germans were expelled and 8 million people were allocated to Western Germany (Reichling, 1958,
p. 17).

The expulsion can be broadly divided into three phases. The first wave of refugees arrived in Western Germany
during the last months of the war. Soviet forces made their appearance at the eastern German border in the summer
of 1944. Trying to reach Berlin, soviet soldiers were advancing through the German Eastern Territories at great
speed causing the German population to flee westwards. As the Nazi government considered the evacuation of
German territories a defeatist act and executed a strict “no retreat” policy to use the civil population as a shield
slowing down the Russian army, most inhabitants evacuated their homes fully unprepared. Because there were
hardly any official evacuation plans as trains and ships were often reserved for the German soldiers, most refugees
fled their homes by joining refugee treks, which suffered enormous casualties during the flight (de Zayas, 1993).
After the German defeat in May 1945, the so-called wild expulsions started. These where mainly taking place in the
spring and summer of 1945 before the Potsdam Agreement was signed in August 1945, most importantly in Poland
and Czechoslovakia, where a substantial German minority resided. Under the backing of the respective governments,
both the army and privately organized militias started to systematically expel the German population. It is only
the Potsdam agreement which tried put an end to these unorganized expulsions and legalized them ex-post. Within
the following two years, the majority of the German population was transferred from Middle- and Eastern Europe
to Western Germany and the Soviet Occupied Zone. The timing of the arrival in Western German is depicted in
Figure 3 below. It is clearly seen that the vast majority of the population transfer takes place in the two years
immediately following the war. By 1948 almost 7m expellees were already present in Western Germany.3 This

3There are additional refugees from the East coming into Germany after 1950. These flows are not only much smaller in magnitude,
but most of them moved to Western Germany after an initial spell in the Soviet Occupied Zone after their expulsion from the Eastern
Territories. As I will measure the initial allocation of refugees across Wester German counties in 1950, these continuing flows are not
the focus of this paper.
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Notes: This figure depicts the share of refugees (relative to the entire population) for each county of Western Germany in 1950. Counties are
harmonized at the level of 1975. In the right panel I show the marginal distribution of the share of refugees. Source: Statistisches Bundesamt
(1955)

Figure 4: The Allocation of Refugees in Wester Germany: 1950

amounted to roughly 20% of the population living in Western Germany at the time. Despite the casualties during
the war, the population of Western Germany had therefore increased substantially from 1939 to 1950 (Steinberg,
1991).

In this paper I will exploit the cross-sectional variation in refugee flows across counties in Western Germany,
which I display in Figure 4. In the left panel I depict the geographic allocation of refugees across Western German
counties in 1950. The right panel displays the corresponding marginal distribution. Two observations stand out.
First of all, for many localities, the initial shock is very large. There are many counties, where the share of refugees
in the county population exceeds 30%. Second of all, the variation across counties is also sizable. We see a clear
East-West trajectory. This is not surprising as the flow of refugees arrived from the East. There are also two
important “centers” of refugee destinations in the north (in the states Schleswig-Holstein and Lower Saxony) and
in the South (in Bavaria). Again, this has geographical reasons. Many expellees from the Easter Territories arrived
in Western Germany via a northern route along the coast of the Baltic Sea and hence arrived in Western Germany
in the north. Similarly, the expellees from the southern parts of Eastern Europe (most importantly the Sudeten)
arrived in Bavaria and therefore settled there.

A crucial part of the empirical analysis will naturally rely on the determinants of the cross-sectional variation
shown in Figure 4, in particular the extent to which the allocation of refugees was systematically correlated with
pre-existing differences across counties. This is where I turn now.

3 Refugees in Western Germany

3.1 Data

In this paper I use a variety of datasets. The majority of the analysis exploits the spatial variation and links refugee
flows in 1950 to economic outcomes at the county-level in the 50s, 60s and 70s. Depending on the time period,
there are roughly 500 counties in Western Germany. To perform this analysis, I constructed a panel dataset at
the German county-level spanning the time-period from 1933 to 1970. The dataset was constructed by digitizing
a host of historical publications. In contrast to many other countries there are, to best of my knowledge, no
records of the historical micro census data with sufficient regional breath to calculate outcomes at the level of the
roughly 500 Western German counties. However, the local statistical offices did publish summary statistics of the
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respective census at the county-level at the time. I therefore got access to the respective publications and digitized
the respective data.

The basis of dataset is comprised of the population censuses for the years 1933, 1939, 1950, 1961 and 1970. For
each of these years, the publications report a variety of outcomes at the county-level. Most importantly, they contain
the level of population, sectoral employment shares, occupational shares, sex ratios and some other characteristics
at the county-level. I then augmented this dataset with four additional pieces of information. The first concerns the
regional allocation of refugees, which I digitized from a special statistical publication published in 1953. Secondly, I
require a measure of regional economic development. I was not able to find data on wages at the county-level for the
time period before 1975. However, in the 50s, 60s and 70s, the different statistical offices from the respective German
states instituted a commission to construct measures of GDP at the county-level. These results were published and
could be digitized. Third, I also digitized the county-level results for three waves of the manufacturing census in
1933, 1939 and 1956. The manufacturing census reports the number of plants by industry at the county-level. This
allows me to measure the entry of manufacturing plants at the regional level.

Finally, I also exploit the information on war time destruction and housing supply, which I digitized from the
historical housing census conducted in 1950. This census contains information on the extent of war damages for
each county and detailed information on living conditions of refugees and natives. I want to stress that this data is
different from the one used in Brakman et al. (2004) and Burchardi and Hassan (2013). These papers mostly focus
on the extent of war-time destruction in cities. The housing census contains information on war damages for each
county covering the entire landmass of Germany.

To build the final dataset it is important to realize that Germany went through numerous administrative bound-
ary changes between 1933 and 1970. Hence, I used GIS referenced maps for the respective years to aggregate the
information in a time-consistent way. I will present my empirical results at the geographical resolution that was
present at the time, i.e. results for the say sectoral employment patterns in 1950 are presented in 1950 county
borders, while the results for income per capita, which I measure in 1961, is reported using the borders in 1961.
However, I also did the entire analysis in the borders of 1975 with almost identical results.

Finally, I also use microdata to shed light on the specific mechanism of reallocation after the initial expulsion.
The most important dataset is the Mikrozensus Zusatzerhebung 1971 (MZU 71), a special appendix to the census
conducted in 1971. The purpose of this dataset was to study the “social and economic mobility of the German
population” and fortunately it includes identifiers about individuals’ refugee status. Most importantly, the data
contains retrospective information about employment characteristics in 1939, 1950, 1960 and 1971 at the individual
level. This allows me to observe the whole employment history of individuals and hence distinguish cohort from
life-cycle aspects. The MZU 71 has roughly 200.000 observations, 40.000 of which are refugees. The MZU 71 data
does not contain information about historical wages nor does it contain regional identifiers at the county level. To
provide some information on earnings, I use additional micro data that contains information on both wages and the
refugee status of respondents. The Einkommens-und Verbrauchsstichprobe 1962/63 (EVS 62) is a micro dataset
conducted in 1962 to measure household income and expenditure and is hence similar to the Consumer Expenditure
Survey in the US. The 1962/63 wave of the survey has about 32.000 observations.

3.2 The Initial Allocation of Refugees Across Counties

To use the cross-sectional variation in refugee flows as an empirical shifter of local labor supply, the initial allocation
of refugees should be orthogonal to other county characteristics, in particular local productivity. The historical
context is crucial to tease out a component of the cross-sectional distribution of refugees, which is exogenous with
respect to other local supply conditions. Two features are important. First of all, until the early 1950s, refugees’
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Notes: The figure shows the distribution of war-time destruction across all Western German counties. War time destruction is measured as the
share of the housing stock that was destroyed during the war. The data is drawn from the 1950 housing census.

Figure 5: The Distribution of wartime destruction

labor mobility was severely limited. Not only was the vast majority of refugees allocated to particular localities
upon their arrival in Western German by the respective Military Governments4, but moving restrictions prevented
any substantial reallocation of refugees until after 1950. Secondly, the historical sources overwhelmingly suggest
that an orderly allocation of the refugees across localities in Western Germany was impossible at the time. The
main reason was the administrative burden. In fact, the striking East-West trajectory shown in Figure 4 already
suggests the Military Governments of the US and the UK did not manage to redistribute the incoming refugees
across localities in Western Germany.

Werner Nellner, one of the leading post-war economic historians, describes the situation as follows: "In the midst
of the chaotic post-war circumstances arrived the refugee transports. The entirely confusing political and economic
situation paired with the abruptness of this pouring-in simply did not allow a sensible distribution of the expellees
into areas where they could find work. The ultimate goal was to find shelter for those displaced persons, even
though in the majority of cases the situation was very primitive and many had to dwell in the tightness of refugee
camps for years" (Nellner, 1959, p. 73) and some observers even concluded that most refugees were "dumped into
Western Germany and settled where they could" (Petersen, 1964, p. 420).

This focus on the availability of housing supply leaves particular trails in the data. Most importantly, refugees
were naturally sent to places where it was easies to find shelter, i.e. places with historically low population density.
Secondly, data from the German housing census at the county-level shows that about 23% of the aggregate housing
stock was damaged during the Allied bombing campaign. Moreover, there is considerable heterogeneity in the
extent to which Western German counties were affected. In Figure 5 I depict the cross-sectional distribution of
war-time destruction, i.e. the share of the housing stock, which was damaged in the war. It is clearly seen that
there are many counties, where more than 60% of their housing stock was damaged during the war.5

Thirdly, counties differed substantially in the structure of their houses, in particular the number of rooms per
house. The reason why the existence of such marginal rooms within natives’ houses were an important determinant
of the allocation of refugees is that initially many refugees were housed within the apartments of natives whenever
spare rooms were available. While a family of four was often forced to accept refugees into their three bed-room

4Recall that until 1949 Germany did not have a federal administration, but that each occupied zone was governed by its own provisory
military government.

5Expectedly, the extent of war-time damages is strongly correlated with pre-war population density. A simple bivariate regression
of the share of damaged houses on the log of population density in 1939 has a R2 of 0.45. The coefficient is 0.1 with a standard error
of 0.005.
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Figure 6: Regional housing supply and the Allocation of Refugees

apartment, this was less the case if only 2 bedrooms were available. Finally, and as already hinted at above, the
geographic location of a particular county played a key role the expected inflow of refugees: counties close the
expulsion regions in the East, received far more refugees than the average county.

This is exactly what we see in the data. In Figure 6, I depict the correlation of the share of refugees with (i)
the extent of war-time destruction (upper left panel), (ii) the average number of rooms per house (lower left panel),
(iii) the population density in 1939 (lower right panel) and (iv) the population-weighted distance to the expulsion
region (upper right panel). This distance measure is calculated as

exp_distc = ln

( ∑
r∈ER

dc,r × pop1930r

)
, (1)

where dc,j is the geographical distance between county j and r and pop1930r is the size of the population in 1939.
The correlations are as expected: rural counties close to the Eastern border with little war time destruction and
large houses were natural places for refugees to be allocated to.

These systematic correlations imply that refugee inflows were correlated with regional productivity as productive
locations tend to have higher population density or were more severely targeted by the bombing campaign. Similarly,
a region’s distance to the settlements in Eastern Europe might have direct effects on its effective productivity if -
as argued by Redding and Sturm (2008) - the division of Germany after the Second World War caused a decline
in market access. This suggests that the allocation of refugees was negatively correlated with local productivity, a
conjecture, which I confirm in the calibrated model in Section 5.

What Figure 6 does not show is that the allocation of refugees is uncorrelated with a regions’ extent of sectoral
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specialization once the initial level of pre-determined population density is controlled for. To see this, I consider
regressions of the form

yr = δs + β × µr + φ× ln pop dens33r + ϕ× exp_distr + vr, (2)

where yr is a set of pre-war outcomes between 1933 and 1939 at the regional level, µr is the share of refugees in
county r in 1950, δs is a set of state fixed effects and pop dens33 is the population density in 1933, i.e. predetermined
with respect to all outcomes yr. Finally, exp_distr is the expulsion distance measure calculated in (1). The results
of (2) are contained in Table 2 below.

The results are reassuring in that the allocation of refugees is uncorrelated with other county outcomes in the
pre-war period. In particular, there is no correlation with manufacturing or agricultural employment shares prior to
the war (columns 1 - 3) or the number of manufacturing plants in either 1933 or 1939 (columns 4 and 5). Similarly,
there is no correlation with the growth rate of manufacturing employment once population growth is controlled for
(column 7). The latter is important, because refugee flows are systematically correlated with the level of population
density in 1939 and hence with the population growth rate for a given level of population density in 1933 (column
8).

These results are consistent with the view that refugees were not systematically allocated towards regions with
a particular economic structure holding population density fixed. In my first empirical strategy I will therefore use
the residual variation in refugee flows after controlling for the determinants of refugee flows displayed in Figure
6. This strategy is valid if this residual variation is uncorrelated with other factors of county productivity. The
historical accounts of that episode suggest that this is the case. Not only was the uncoordinated assignments of
refugees known to the military government, but was also considered an enormous problem at the time.

As early as in 1946, P.M. Raup, Acting Chief of the Food and Agricultural Division of the OMGUS concludes
that "both the planning and the execution of the support measures for German expellees was conducted entirely
under welfare perspectives. The people in charge at the Military Government are social service officials. Similarly on
the side of the German civil government, the department in charge is the social service agency. Entire communities
are moved so that the population of some counties is increased by 25-30% and the agency in charge was founded to
support the elderly, disabled people and the poor. ... The whole problem has not been handled as one of settlements
of entire communities but as an emergency problem of supporting the poor." (Grosser and Schraut, 2001, p. 85).
In a similar vain, in an official economic report by the OMGUS, it is argued that "expellees of Eastern Europe
have been settled, not where their skills could be best utilized, but in accordance with the availability of food and
housing to meet their needs. Thus, labor supply is often remote from the centers of labor demand ... Most of these
have been placed without regard to their skills, and many where there is no demand or material for them to pursue
their trades."(Office of the Military Government for Germany, 1947, p. 4-5)

Using the data, I can test this assumption to some extent. While I do not have individual-level data on the
allocation of refugees across space, I do observe some characteristics. In particular, I know the share of refugees
within each county coming from the Sudetenland (versus the Eastern Territories) and the religious affiliation. In
Table 3 I show that the share of refugees within these subgroups is uncorrelated with the above measures of
manufacturing productivity, i.e. manufacturing employment shares (both in 1939 and 1933) and the number of
industrial plants (the only exception being the one positive correlation between 1933 manufacturing employment
and the share of protestant refugees). In particular, the first three columns are telling. In 1939 the Sudetenland
was much more industrialized than the Easter Territories of the German Reich. This is for example seen in Figure
2, where I show that the population density in the Eastern Territories is quite low and the agricultural employment
share very high. This is in stark contrast to the Sudetenland. The fact the region of origin is uncorrelated with
pre-war manufacturing productivity at the county level suggests that the extent to which refugees were allocated
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Share of refugees from CSSR in 1950 Share of protestant refugees in 1950
Manufacturing share in 1939 0.054 0.079

(0.058) (0.054)

Manufacturing share in 1933 0.060 0.100∗∗

(0.052) (0.047)

ln num of manufac. plants (1939) 0.003 0.009
(0.010) (0.008)

ln pop dens 1939 Yes Yes Yes Yes Yes Yes

Wartime destr. Yes Yes Yes Yes Yes Yes

State FE Yes Yes Yes Yes Yes Yes

Distance Yes Yes Yes Yes Yes Yes

Border FE Yes Yes Yes Yes Yes Yes
Observations 486 485 470 486 485 470
R2 0.804 0.804 0.801 0.745 0.745 0.745

Note: Robust Standard errors in parentheses. ∗, ∗∗ and ∗∗∗ denote statistical significance at the 10%, 5% and 1% level respectively. The
regression is at the county level. The dependent variable in column 1 - 3 is the share of refugees in county r, who come from the CSSR. The
dependent variable in column 4 - 6 is the share of refugees in county r, who are protestant. “Manufacturing share in 1939” and “Manufacturing
share in 1933” is the county-level manufacturing employment share in 1939 and 1933. “ln num of plants (1939)” is the log of the number of
plants from the Manufacturing Census in 1939. “ln pop dens 1939” indicates that the regression controls for the (log of) population density in
1939. “Wartime destr.” indicates that the regression controls for the share of the housing stock, which was damaged during the war. “State FE”,
“Distance” and “Border FE” indicate that the regression controls for state fixed effect, the log of the distance to the inner german border and
for a set of fixed effects for wether a county is a border county.

Table 3: The Initial Allocation of Refugees Across German Counties: Selection

across space according to their pre-war occupation was unlikely to be quantitatively important.

An Instrumental Variable Strategy Alternatively, I will also exploit a complimentary instrumental variable
strategy. In Figure 4 I showed a strong correlation between refugee flows and the distance to the expulsion regions
and the average number of rooms per house. As explained above, the number of rooms per existing house is a
determinant of refugee flows in as far as the native population was forced to accept refugees into their homes. This
margin of housing supply was, however, only tapped into when other options to house refugees were exhausted.
Hence, the average size of existing houses was a more important determinant of refugee flows the higher the potential
of a given county to receive refugee inflows. Because this potential was particularly high for counties geographically
close to the expulsion regions, one can expect the interaction between the average house size and the distance to
the expulsion regions to be a powerful predictor of refugee flows.

In Table 4 I show that this is the case. Specifically, I regress the share of refugees on the four variables depicted
in Figure 6 and a set of state fixed effects. Column 1 shows that the average number of rooms positively predicts
the share of refugees and the expulsion distance negatively correlated with the share of refugees. The next four
columns run the exact same regression for counties close and far away from border. In particular, I group counties
according to quantiles of the distance to the expulsion regions. For counties closer than the median or 25% county
(columns 2 and 4), the average number of rooms is a significant predictor of the share of refugees. For counties far
away (column 3 and 5) this is not the case. This is consistent with the view that private homes were only a source
of housing supply when the stream of potential refugees was particularly large. In the last 3 columns, I again use
the full sample but allow for an interaction between the average number of rooms and the expulsion distance. As
expected this interaction term is negative and highly significant. Note also that the main effect of the expulsion
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distance is no longer significant. In the last column I consider a different measure for the supply of marginal housing
units: the share of houses with at least four rooms. Again, I find that this positively predicts the share of refugees
and particularly so in areas close to the expulsion regions.

I will use these results as an instrumental variable strategy. In particular, under the assumption that regions with
small and large houses are not affected differentially by their geographical location after the war, the interaction
between the distance to the expulsion region and average room size is a valid instrument for the allocation of
refugees.

3.3 Migration and Persistence

Even if the initial allocation of refugees across space was indeed uncorrelated with manufacturing productivity
(conditional on population density and the extent of war-time destruction), a natural concern is of course the
migratory response of refugees. More specifically, to what extent does the observed allocation in 1950 already
reflect refugees’ endogenous location choices? And for how long did these local labor supply shocks last?

It turns out that migration prior to 1950 was quite rare. First of all, it is important to note that labor mobility
was severely restricted in the post-war period. In 1945, the refugee committee of the Occupying Forces decided to
deploy armed forces at the state boundaries to prevent internal migration (Fluechtlingsausschuss des Laenderrats
(1945)) and William H. Draper, Director of the Economic Division of the OMGUS, notes that "Germany has been
virtually cut into four Zones of Occupation - with the Zone borders not merely military lines, but almost air-tight
economic boundaries" (Office of the Military Government for Germany, 1945, p. 10). Additionally, the incentives
to migrate were also arguably low as the political support for the housing allocation was only provided in the
locations refugees were initially assigned to. Similarly, there were restriction to receive food stamps without being
officially registered (Grosser and Schraut, 2001, p. 83).6 This absence of spatial mobility is in fact often alluded to
in the contemporary sources. For example the economic reports of the OMGUS themselves argue that high levels
of unemployment are accompanied by labor shortage because “the mobility of labor is limited. Hence there is little
possibility of an early change in the distribution of labor. For example. 46% of the job openings in Bavaria in
March 1947 were in the major cities of Munich, Nuremberg and Augsburg, while the majority of immigrant labor
resided in rural districts. In consequence, the economic absorption of immigrants is greatly hampered” (Office of
the Military Government for Germany, 1947, p. 10).

In Table 5 I provide direct evidence that migratory responses were limited and for the persistence of initial
population shocks. While the census in 1950 is - to the best of my knowledge - the only dataset with comprehensive
data on the allocation of refugees across all counties in Western Germany, I was able to find a information on the
share of refugees in 1946 for a subset of states. In column 1, I shows that the within-state correlation between the
refugee share in 1950 and 1946 is close to unity. Columns 2 and 3 repeat this exercise for the share of refugees in
1955 and 1961. Even 10-15 years after the expulsion, there is a strong correlation between the initial allocation of
refugees and the refugees still residing in a particular county. Finally, in columns 4 and 5 I show that the share of
refugees is a strong predictor of population growth since 1939, i.e. the initial refugee shock had a long persistence
on the spatial allocation of economic activity across Western German counties.

6Additionally the Allied governments were very reluctant to allow for free migration as they were afraid that expellees would form
non-integrated sub populations along former village or city lines. To achieve this, various organizations trying to track down friends
and family members were forbidden until the early 1950s (Nellner, 1959, p. 75).
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Share of refugees in Pop. growth
1946 1955 1961 1939-46 1939-61

Share of refugees in 1950 0.970∗∗∗ 0.708∗∗∗ 0.563∗∗∗ 1.823∗∗∗ 1.075∗∗∗

(0.039) (0.030) (0.038) (0.107) (0.161)

ln pop dens. 1939 -0.054∗∗∗ 0.007
(0.006) (0.007)

State FE Yes Yes Yes Yes Yes
Observations 363 511 456 508 463
R2 0.880 0.843 0.688 0.812 0.224
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: Robust Standard errors in parentheses. ∗, ∗∗ and ∗∗∗ denote statistical significance at the 10%, 5% and 1% level respectively. The
regression is at the county level. The dependent variable in column 1 - 3 is the share of refugees in county r, who come from the CSSR. The
dependent variable in column 4 - 6 is the share of refugees in county r, who are protestant. “Manufacturing share in 1939” and “Manufacturing
share in 1933” is the county-level manufacturing employment share in 1939 and 1933. “ln num of plants (1939)” is the log of the number of
plants from the Manufacturing Census in 1939. “ln pop dens 1939” indicates that the regression controls for the (log of) population density in
1939. “Wartime destr.” indicates that the regression controls for the share of the housing stock, which was damaged during the war. “State FE”,
“Distance” and “Border FE” indicate that the regression controls for state fixed effect, the log of the distance to the inner german border and
for a set of fixed effects for wether a county is a border county.

Table 5: Refugees and Population Growth

4 Economic Consequences in the 50s and 60s

I will now turn to the study of the outcomes of this historical experiment, i.e. how did the local economy respond
to this inflow of people. I first show that the in-pour of refugees triggered an increase in the local manufacturing
sector, both in the short and the long-run. Furthermore, I provide direct micro-evidence why refugees acted as
a local supply shifter for the manufacturing sector. Then I show empirical evidence of a positive cross-sectional
relationship between refugees and income per capita. Using microdata on relative earnings between refugees and
native I also directly show that refugees earn less than natives. Though the lens of a simple model, these patterns
are hard to rationalize without the existence of some agglomeration forces. To quantify the strength of these forces,
I therefore calibrate a richer structural model in Section 5 to the cross-county evidence.

4.1 A (Very) Simple Theoretical Framework

To study the economic consequences of this inflow of refugees into the local economy, consider the following simple
theoretical framework. In Section 5 below I consider a richer version of this model, which however nests the
framework considered here as a special case. Consider a county within Western Germany. There are two sectors
of production, agriculture and manufacturing. While agricultural production requires land to produce and is hence
subject to decreasing returns, the manufacturing sector only requires labor an input. The production functions are
given by

YA = H1−γ
A T γ and YM = ZMHM ,

where T is the amount of land, which is non-traded, in fixed supply and rented at price R, and Hj denotes the
allocation of human capital across industries. The total supply of human capital is given by

H = LN +QLR,
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where LN and LR denotes the number of natives and refugees and Q parametrizes the differences in skills. Impor-
tantly, productivity in the manufacturing sector can potentially depend on the size of the local workforce, i.e.

ZM = ZM ×Hϑ.

Hence, productivity is increasing in the size of the population if ϑ > 0.7 Furthermore, suppose that the county is
small (and hence cannot affect the respective prices pA and pM ) and that factor markets are competitive. How does
an inflow of refugees affect the sectoral employment structure of the economy and income per capita?

Consider first the equilibrium manufacturing employment share πM = HM
H . Because the marginal product of

labor is equalized across sectors, it is easy to show that

dπM

dLR
=
(
1− πM

)
× γ + ϑ

γ

Q

H
. (3)

Hence, an inflow of refugees increases the manufacturing employment share if the agricultural sector is subject
to decreasing returns, i.e. γ > 0. Furthermore, this effect is stronger, the stronger the productivity benefits
of agglomeration, ϑ. Now consider income per capita y = wH+RT

LN+LR
. Because equilibrium wages are given by

w = ZMpM and optimality in the agricultural sector requires that RT = γ
1−γwHA, it follows that the change in

income per capita is given by

dln (y)

dLR
=

dln (w)

dLR
+
dln

(
1−γπM
1−γ

)
dLR

+
dln

(
H
L

)
dLR

=
Q

H

(
ϑ− (γ + ϑ)

1− πM

1− γπM
−
(

1−Q
Q

)
(1− µ)

)
, (4)

where µ = LR

L is the share of refugees in the population. Hence, the inflow of refugees affects income per capita
though three distinct channels. First of all, there could be direct productivity effects to the extent that ϑ > 0.
Secondly, refugee inflows tend to reduce income per capita as one sector of the economy is subject to decreasing
returns to scale. Finally, the effect on income per capita depends on the relative supply of human capital: if refugees
are less skilled than the native population, i.e. Q < 1, an inflow of refugees reduces income per capita through a
deterioration of the average local human capital supply. In particular, if there was no response of local productivity
to the size of the population, i.e. ϑ = 0, and refugees were less skilled (and hence earn less) than the native
population, (3) and (4) necessarily imply that an inflow of refugees would increase manufacturing employment but
decrease income per capita.

4.2 Refugees and Local Manufacturing

Refugees and Manufacturing Employment in 1950 To establish the link between refugee inflows and the size
of the manufacturing sector, I start by studying the relationship between the share of refugees and the manufacturing
employment share in 1950, i.e. roughly 3 years after the initial shock. The empirical specification of interest is
given by

π50
M,r = δs + β × µ50

r + α× π39
M,r + φ× ln pd39r + ϕ× wdr + τ × exp_distr + χ× hr + ζ × Cr + vr, (5)

where πtM,r denotes the manufacturing employment share in time t, µ50
r is the share of refugees in 1950 and pd39, wdr,

exp_distr and hr denote population density in 1939, the extent of wartime destruction, the distance to the expulsion
7Here I assume for simplicity that ZM depends on H. In the richer model in Section 5 I assume that ZM depends on HM , which is

endogenously determined.
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regions and the average house size. Furthermore, Cr denotes additional control variables. Because I explicitly control
for π39

M,r, the coefficient of interest β captures the effect of refugees on the growth of manufacturing employment.
I will estimate β both via OLS and using the IV strategy outlined above, i.e. using the interaction between the
expulsion distance and the regional housing supply as the excluded instrument. The results of estimating (5) are
contained in Table 6.

In column 1 I first show that - as already suggested by Table 2 above - there is no relationship between the
share of refugees in 1950 µcs and the manufacturing share in 1939. Columns 2 runs the exact same specification
using the 1950 manufacturing employment share as the dependent variable. Now there is a sizable positive effect:
an increase in the share of refugees by 10 percentage points increases manufacturing employment by 3 percentage
points. Column 3 asks to what extent the relationship between refugees and manufacturing employment are purely
a function of population density. Conditional on population density in 1939, high refugee-share regions are obviously
larger in 1950. Column 3 shows that the size of the manufacturing sector is positively correlated with population
density in 1950 but that refugees are “special” in that a higher share of refugees increases manufacturing employment
holding the size of the population fixed. Below I will provide direct evidence why this is the case. Finally, column
4 shows that this relationship is robust to a host of additional control, in particular a set of fixed effect for border
counties, a flexible polynomial for the distance to the inner german border, the manufacturing and agricultural
share in 1933, population density in 1933 and a measure of pre-war urbanization, namely the share of the county
population living in small villages.

The next column contains the IV estimate. While the point estimate is larger than the OLS estimate, in
particular the standard error increases substantially. In the next two columns, I use the refugee share in 1946
instead of 1950 and estimate (5) for the subset of counties for which I was able to gather the data in 1946. The
results are qualitatively similar, even though the estimated coefficients - both the OLS and the IV - are somewhat
smaller. This differences is, however, most likely due to sampling error. In column 8 I rerun (5) for the sample
of counties, where the 1946 data is available. For these counties, the estimated effect of the 1950 refugee share
is essentially the same as when using the 1946 data. Finally, in the last two columns of Table 6, I consider the
same regression where I use the agricultural employment share (column 9) and the share of blue collar workers
(column 10) as dependent variables. These show that the increase in manufacturing employment stems to a large
extent from a decline in agricultural employment and that refugee-rich counties also have a sizable larger share of
blue-collar workers.8

In Figure 7 I display the empirical relationship estimated in column 3 graphically. The figure shows a robust
positive relationship, which is not driven by particular outliers. Recall that (3) highlights that importance of the
parameter ϑ for the strength of this cross-county relationship. In fact, it is precisely this slope of the cross-county
relationship between refugees and manufacturing employment which I will use to identify the endogenous response
of manufacturing productivity in the quantitative model calibrated in Section 5.

Refugees and the Entry of Manufacturing Plants The simple model above, highlights the potential for an
endogenous productivity response in the manufacturing sector captured by ϑ. Standard industry equilibrium models
(most notably Krugman (1980b)) pinpoint to a particular microfoundation for the existence of such agglomeration
externalities: the entry of new producers. In fact, this mechanism also appears explicitly in the historical sources.
In 1949, M. Bold, the Deputy Director of the US Military Government in Bavaria for example notes that “since
refugees and bombed-out Bavarians now living in rural areas cannot move nearer to industrial jobs, such jobs must
go to them. In fact many world famous industries wanting to reestablish in Bavaria have already sought locations

8Note that this is not simply an artifact of these counties having larger manufacturing shares as column 10 explicitly controls for the
overall share of manufacturing and male workers.
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Share of refugees in 1950

Notes: The figure shows the relationship between the share of refugees in 1950 and the share of workers working in the manufacturing industry
implied by column 3 in Table 6, that is conditional on (i) log population density in 1939, (ii) the extent or wartime destruction, as measured by
the share of the housing stock destroyed, (iii) the manufacturing share in 1939 and 1933, (iv) state fixed effects, (v) the extent of county-level
urbanization, as measured by the share of the population living in cities with less than 2000 inhabitants, (vi) the distance to the inner-german
border and (vii) a dummy variable for wether or not the county is a border county.

Figure 7: Refugees and Manufacturing Employment in 1950

in non-industrial areas near idle workers”. From the digitized historical manufacturing census files for 1933, 1939
and 1956, I can measure the number of manufacturing plants at time t, N t

r . This allows me to relate the growth
rate of manufacturing plants gN,r = ln

(
N1956
r /N1939

r

)
to the inflows of refugees according to

gN,r = δs + β × µ50
r + α× π39

M,r + φ× ln pd39r + ϕ× wdr + τ × exp_distr + χ× hr + ζ × Cr + vr, (6)

I will refer to this growth rate as the extent of entry. The results are contained in Table 7.
In the first column I show that - reassuringly - there is no relationship between the allocation of refugees and

plant entry between 1933 and 1939. Running the same specification for the growth rate between 1939 and 1950
yields a sizable positive effect, whereby an increase in the share of refugees by 10 percentage points increases the
number of manufacturing plants in 1950 by 10%. The next columns show that this effect is essentially unaffected
by additional controls. In particular controlling for the number of manufacturing plants in 1933 and 1939 and the
1939 manufacturing share leaves the coefficient unchanged. Column 5 shows that I get the same results when I use
the number of plants in 1956 instead of 1950 or the log share of refugees. The last two columns contain the IV
estimates, which are very imprecisely estimated. In particular, the results are very sensitive as to wether I control
for the number of plants in the pre-war period.

Refugees and Manufacturing Employment in 1961

Finally, I can also use the 1961 census to measure the effects of the initial allocation of refugees on manufacturing
employment in that time period. I consider the exact same specification as before but for brevity I only report
a subset of the results. In the first two columns of Table 8 I show that the refugee share in 1950 is significantly
correlated with the manufacturing share in 1961, i.e. about 10-15 years after the initial settlement. Comparing
the results in Table 8 with the ones from 1950 in Table 6 it is seen that the coefficients are roughly of the same
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magnitude. In column 3 I conduct the same exercise except that I use the share of refugees in 1961 as the dependent
variable. Of course, during the 1950s mobility in Germany is in principle unrestricted. Hence, if refugees are more
likely to move than the rest of the population and regions, which experience growth in their manufacturing sector,
turn out to be more attractive places to live, we would expect the coefficient on the 1961 refugee share to be upward
biased. This is exactly what I find in the data as the coefficient is almost twice as high as the OLS estimate using
the 1950 refugee share reported in column 2. The last three columns contain the IV specifications. While the results
using the 1950 refugee share are qualitatively similar to the OLS results, they are imprecisely estimated and hence
not significantly differentially similar from zero. Interestingly, the IV estimate using the 1961 data is very similar to
the 1950 IV estimate. This suggests that refugees’ migration decisions between 1950 and 1961 are correlated with
changes in the size of the manufacturing sector.

Labor Market Opportunities: Refugees and Manufacturing Employment

The above analysis showed a positive relationship between refugee-inflows, manufacturing employment and the
entry of manufacturing plants at the regional level. According to the simple model above, this cross-sectional
relationship is driven by a combination of decreasing returns to scale in agriculture and agglomeration externalities
in the manufacturing sector. However, for simplicity the model abstracted from differences in comparative advantage
between refugees and natives. In this section I will provide some direct micro-evidence on that refugees were indeed
“biased” towards the manufacturing sector and plausibly acted as a local supply shifter. Such differences in human
capital are important for the calibration of the structural model below.

Recall that refugees came from areas, which - historically - tended to specialize in agriculture (see Figure 2).
Also recall that refugees were predominantly allocated to rural areas, which - in 1939 - had a low employment
share in manufacturing.9 Upon their arrival in Western Germany, however, refugees did not enter the agricultural
sector but instead predominantly worked in the manufacturing sector. This reallocation pattern is clearly visible in
a unique special supplement to the 1971 census, which contains micro-data on long-run employment histories. In
particular, that census asked every respondent in 1971 where he/she lived in 1939 and in which occupation/sector
cell he/she worked in 1939, 1950, 1960 and 1971. By analyzing this time-series of retrospective questions, I can
therefore measure the life-cycle of employment patterns for both refugees and natives. Importantly, the data spans
the time of the expulsion in the mid 1940s. Hence, I can exactly see how refugees’ employment patterns change
relative to natives between 1939 and 1950.

A first look at this data is contained in Table 9. The first two columns contain sectoral and occupational
employment shares for natives and to-be refugees in 1939, i.e. prior to the expulsion. Consistent with the higher
agricultural employment shares in the Eastern Territories (see Figure 2), individuals living in Western Germany in
1971 but having lived in the expulsion regions in 1939 were more likely to work in agriculture and less likely to work
in manufacturing. In terms of their occupational standing, they were about as likely as their native peers to be
self-employed in agriculture and there is no difference in the likelihood to work in an unskilled occupation. The next
two columns show the same data in 1950, i.e. immediately after the expulsion. While the employment patterns for
native almost the same as in 1939, they are vastly different for refugees in Western Germany. In particular, their
employment share in agriculture declines by more than 50%. At the same time, manufacturing employment among
refugees increases dramatically, exceeds 50% and is now higher than for natives. The occupational data in the lower
panel has additional information on these reallocation patterns: the decline in agricultural employment is essentially
accounted for by a decline in self-employed farmers, i.e. famers who lost their land when being expelled. After

9Recall that the regression reported in Table 2 controls for population density ((in 1933). The unconditional correlation between the
share of refugees and the manufacturing employment share is significantly negative.
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Manufacturing share in 1961
OLS IV

Share of refugees in 1950 0.241∗∗∗ 0.182∗∗∗ 0.183 0.064
(0.061) (0.058) (0.202) (0.213)

Share of refugees in 1961 0.451∗∗∗ 0.103
(0.060) (0.259)

ln pop dens. 1939 -0.013∗∗∗ -0.017∗∗ -0.021∗∗ -0.013∗∗∗ -0.018∗∗ -0.022∗∗

(0.004) (0.009) (0.008) (0.004) (0.009) (0.009)

Share of housing stock damaged -0.011 -0.017 0.015 -0.018 -0.031 -0.018
(0.020) (0.021) (0.022) (0.031) (0.032) (0.032)

Avg num of rooms (rooms/apt) -0.007 -0.002 -0.014∗ -0.005 0.003 0.002
(0.007) (0.007) (0.007) (0.009) (0.009) (0.011)

lnExpulsionDistance 0.027 0.044 0.047 0.021 0.027 0.018
(0.026) (0.032) (0.030) (0.029) (0.041) (0.036)

State FE Yes Yes Yes Yes Yes Yes

Distance No Yes Yes No Yes Yes

Border FE No Yes Yes No Yes Yes

Manufacturing share 1939 Yes Yes Yes Yes Yes Yes

1933 Controls No Yes Yes No Yes Yes

Urbanization 1939 No Yes Yes No Yes Yes

Housing share post 1945 No Yes Yes No Yes Yes
Observations 510 509 455 510 509 455
R2 0.784 0.804 0.840 0.783 0.802 0.827
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: Robust Standard errors in parentheses. ∗, ∗∗ and ∗∗∗ denote statistical significance at the 10%, 5% and 1% level respectively. The
regression is at the county level. The dependent variable is the manufacturing employment share in 1961. “Share of refugees in 1950 (1961)”
is the the share of refugees in 1950 (1961). “Change in refugee share 1950-1961” is the change in the refugee share between 1950 and 1961, i.e.
µ1961
r − µ1950

r . “Manufacturing share in 1950” is the manufacturing employment share in 1950. “ln pop dens 1939” is the log of the population
density in 1939. “Share of housing stock damaged” is the share of the housing stock, which was damaged during the war. “Manufacturing share
in 1939” and “Manufacturing share in 1933” is the county-level manufacturing employment share in 1939 and 1933. “ln num of manufac. plants
(1939)” is the log of the number of manufacturing in 1939 and for 1933 analogously. “State FE”, “Distance” and “Border FE” indicates wether
the regression controls for state fixed effects, the log of the distance to the inner german border and fixed effect for wether a county is a border
county. “Urbanization in 1939” controls for the share of the county population, which in 1939 was living in cities with less than 2000 inhabitants.
In the IV specifications (columns 2 and 4) I instrument the share of refugees in 1950 (column 2) and the share of refugees in 1961 (column 4)
with the distance to the expulsion regions (see (1)).

Table 8: Refugees and Manufacturing Employment in 1961
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Pre expulsion Post expulsion
1939 1950 1960 1971

Natives Refugees Nat. Ref. Nat. Ref. Nat. Ref.
Sectoral composition of employment

Agriculture 18.7 26 17.4 12.6 12.8 4.9 10 2.5
Manufacturing 43.6 35.9 46.5 51.9 47.8 56.6 45.3 52
Services 24.7 23.2 23.9 21 25.2 22 26 24.7
Public Sector 12.9 14.9 12.1 14.5 14.1 16.4 18.7 20.8

Occupational composition of employment
Self-employed (Agricult.) 17.1 18.8 16.6 3.6 13.6 2.8 11.3 2.6
Skilled Employee 5 5.4 5.4 5.3 7 7 9.6 9.6
Unskilled Employee 12.1 12.3 10.5 10.3 11.8 11.8 12.4 13
Skilled Worker 2.2 1.9 2.4 2 1.9 1.9 2.3 2.5
Unskilled Worker 30.3 29.7 27.9 46.3 26.1 37.5 23.3 31.6

Note: This table reports sectoral and occupational employment shares for the 1939, 1950, 1960 and 1971 by refugee status. The data stems
from the MZU 71 (Mikrozensus Zusatzerhebung 1971), i.e. the data for the years prior to 1971 is based on individuals’ responses in 1971.

Table 9: Sectoral and Occupational Mobility from 1939 to 1971

the expulsion, these individuals take unskilled jobs, which are mostly in the manufacturing sector. The remaining
columns in Table 9 show that these reallocation patterns in 1950 are by no means transitory. In contrast, they
persist all throughout the 1950s and 1960s.

While Table 9 is indicative of the expulsion being a large disruption on individual employment histories, note
that the composition of individuals changes as, for example, only few individuals who worked in 1939 are still in
the labor force in 1971. To see more directly that Table 9 is in fact representative of a typical life-cycle, consider
Figure 8, where I depict the same information for the cohort of workers born between 1915 and 1919. Hence, this
cohort is 20-25 years old in 1939 and in their late twenties or early thirties at the time of the expulsion around
1946. In 1971, this cohort is 50-55 years old, i.e. still in the labor force. The three panels in the Figure show the
agricultural employment share (left panel), the manufacturing employment share (middle panel) and the cohort’s
share of unskilled workers (right panel). The red vertical line indicates the time of the expulsion.

Following this cohort of individuals shows a very similar expulsion experience. Among refugees, 20% use to work
in the agricultural sector in 1939. After the expulsion and their resettlement to Western Germany, only 8% still did
so. In contrast, the share of manufacturing employment within the same cohort of individual increases from 44% to
almost 60%. Moreover, the majority of the increase is accounted for by an increase in the employment of unskilled
workers. Again, this is very different for the cohort of natives. For them, the time period of the expulsion is hardly
noticeable.

The patterns in Table 9 and (especially) Figure 8 are suggestive of distortions in the agricultural sector as they
show that refugees left the agricultural sector despite living and working in regions with a comparative advantage
in the production of agricultural goods. While it is of course possible for agricultural skills to be highly specialized
and for example to be soil-specific, it seems plausible that many refugees simply had difficulties to find agricultural
work despite their agricultural human capital. In fact, the historical literature is in wide agreement on why the
assimilation of refugees in the agricultural sector would be difficult. In 1950 Germany, the majority of agricultural
employment was still very much concentrated in small, family-run farms. According to the agricultural census, which
reports the average farm size for each county in Germany, the average farm size is on the order of magnitude of 10-15
hectares.10 Hence, the demand for outside agricultural workers was quite limited. Even the Military Government

10As a point of comparison: the average farm in the US today is about 180 hectares large, i.e. ten times that size. And even in 1900,
US farms already had a size of 60 hectares.
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Agricultural Employment Shares

Natives Refugees

1939 1950 1960 1971

Year

0.42

0.44

0.46

0.48

0.5

0.52

0.54

0.56

0.58

 

Manufacturing Employment Shares

Natives Refugees

1939 1950 1960 1971

Year

0.24

0.26

0.28

0.3

0.32

0.34

0.36

 

Share of unskilled workers

Natives Refugees

Notes:The figure shows the agricultural employment share (left panel), the manufacturing share (middle panel) and the share of unskilled
workers (right panel) for the cohort of workers born between 1915 and 1919 by refugee status. The experience of natives (refugees) is depicted
in solid (dashed) lines. The expulsion, taking place in 1947, is drawn as the red, vertical line. The data stems from the MZU 71 (Mikrozensus
Zusatzerhebung 1971), i.e. the data for the years prior to 1971 is based on individuals’ responses in 1971.

Figure 8: The Life-Cycle of the 1915-1919 Cohort

Occupation Agriculture Manufacturing
Natives Refugees Natives Refugees

Self-employed 24.4 2.5 18.2 9.7
Family employment 49.9 5.1 5.6 1.5
Employee 0.6 1.3 11.1 8.9
Workers 25.1 90.9 65.2 79.9

Note: This table reports sectoral and occupational employment shares for the 1939, 1950, 1960 and 1971 by refugee status. The data stems
from the MZU 71 (Mikrozensus Zusatzerhebung 1971), i.e. the data for the years prior to 1971 is based on individuals’ responses in 1971.

Table 10: Occupational Distribution within Sectors

of the US point out in 1947 that of the immigrants “well over half a million, were farmers. But agricultural acreage
[. . . ] cannot be expanded significantly. Within the US Zone the possibility of increasing settlement by changing
the size and structure of farms is very small”.

To see that more directly, consider Table 10, where I show the occupational employment distribution for native
and refugee workers for both the agricultural and the manufacturing sector. Consider first the agricultural sector.
The first column shows that 75% of all native workers in agriculture are either self-employed or family members.
This relative absence of hired hands is of course the consequence of most farms being small. Now consider the
case of refugees. Not only are very few refugees employed in agriculture to begin with, but conditional on actually
working in the agricultural sector, almost all of them are in fact hired workers. The reason is obviously that few
refugees were able to acquire land. Western Germany (in contrast to the Soviet Occupied Zone) did not have a land
reform, where refugee were compensated for their land losses during the expulsion. Additionally, refugees naturally
had very limited means to acquire land - both because they did not have any assets and because the supply of land
for sale prior to the currency reform in 1949 was very limited. The combination of these features might have made
the manufacturing sector a very natural sector to seek employment in.

4.3 Refugees, Agglomeration and Local Economic Development

So far I have shown that the regional inflow of refugees was associated with an expansion of the local manufacturing
sector. Moreover, the results in Table 7 show a positive correlation between the share of refugees and the entry of
new plants. These patterns suggest that the settlement of refugees and their absorption in the manufacturing sector
could have induced an increase in local manufacturing productivity. To focus more directly on such agglomeration
economies, I now study the cross-sectional relationship between the share of refugees and local productivity. To
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measure productivity, I exploit measures of GDP at the county level in 1961.
My measure of productivity is total GDP relative to the economically active population. This population

measure corrects the local population by measures of commuting. In the context of this analysis, this is correction
is important as commuting flows at the county level are large. In what follows I will for simplicity refer to this
measure as “GDP per capita”. My main empirical specification takes the now familiar form

ln y1961r = δs + β × µ50
r + α× π39

M,r + φ× ln pd39r + ϕ× wdr + τ × exp_distr + χ× hr + ζ × Cr + vr, (7)

where y1961cs denotes GDP per capita in region r in 1961 and all other variables are defined as above. Unfortunately,
I do not have information on measures of income per capita prior to the war. Hence, in contrast to the results for
the manufacturing sector above, I cannot estimate equation 7 for the growth rate of GDP but only in levels. The
results are contained in Table 11.

In the first column I report the simple cross-sectional relationship between GDP per capita in 1961 and the
share of refugees. This relationship is strongly negative as refugees were allocated to less developed, rural areas
farther to the East. This is directly seen in column 2, where I show that places with a higher population density
in 1939 are richer 20 years later. Once this observable pre-war heterogeneity and the controls for the housing stock
are controlled for, the share of refugees shows a positive correlation with GDP per capita. Columns 4 and 5 show
that this effect of refugees on local economic development is robust to controlling for richer controls in the pre-war
sectoral structure, the population density in 1933, a regions geographical location and the region’s pre-war level of
urbanization. Quantitatively, the results in Table 11 suggest a sizable effect of refugee inflows on income per capita:
an increase in the share of refugees by 10 percentage points in 1950 increases income per capita by roughly 6% ten
years later.

As in Table 8, I also relate income per capita to the contemporaneous share of refugees. Expectedly, the point
estimate increases, which presumably reflects the higher extent of directed spatial mobility of refugees in the 1950s.
Finally, columns 8 and 9 contain the IV specification. While the coefficients is still positive and significant, the
standard errors also increase substantially, rendering the economic magnitude of coefficient had to interpret.

In order to interpret these results as driven by changes in local productivity (e.g. driven by the entry of new
plants), the simple model, in particular (4), highlights the importance of relative skill supplies. If wages reflect
marginal products, innate differences in skills will be reflected in relative earnings. In terms of the simple model
above, relative earning between refugees and natives are exactly given by eR

eN
= wQ

w = Q. According to the theory,
the positive effect of refugees on income per capita requires some forms of agglomeration economies if λ < 1. In
Table 12 I show that this seems to indeed be case. In particular, I use the EVS microdata to run regressions of the
form

ei = β ×Refugeei + α′xi + δs + δInd + δCity + δOcc + νi,

where ei denotes earning of individual i, Refugee indicates the refugee status, xi controls for demographic charac-
teristics and δs, δInd, δCity and δOcc are state, industry, city size and occupation fixed effects. The results in Table 12
show that refugees had lower level of marketable human capital than their native counterparts. On average, refugee
earnings were about 10% lower in 1962. Industrial and occupational sorting patterns account for some of these
lower wages. However, even within industry-location-occupation pairs, refugees earned about 3.5% less on average.
Taken together, Tables 11 and 12 suggest a positive relationship between refugee inflows and local productivity.
In the next section I will calibrate a simple general equilibrium model of trade to quantify the strength of such
relationship.
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Dep. Variable: log earnings (ln(w̄i))
Refugee -0.098∗∗∗ -0.100∗∗∗ -0.071∗∗∗ -0.036∗∗∗

(0.010) (0.008) (0.007) (0.007)

Demographics No Yes Yes Yes

State FE No Yes Yes Yes

City size FE No Yes Yes Yes

City structure FE No Yes Yes Yes

Industry FE No No Yes Yes

Occupation FE No No No Yes
Observations 32584 32573 32573 32573
R2 0.003 0.323 0.401 0.488

Note: Robust Standard errors in parentheses. ∗, ∗∗ and ∗∗∗ denote statistical significance at the 10%, 5% and 1% level respectively. The dep.
variable is the log of annual earnings. “Refugee” is an indicator for wether the individual is a refugee. “Demographics” control for sex and
for a quadratic polynomial in age. “State FE” indicates that the regression control for a set of state fixed effects. “City size FE” and “City
structure FE” indicate wether the regression controls for a set of five city size fixed effects and five city structure (“Urban center”, “Urban fringe”,
“industrial area”, “rural community”, “mixed zone”) fixed effects. “Industry FE” control for a set of 11 industry fixed effects. “Occupation FE”
control for a set of 10 occupation fixed effects. The data stems from 1962 cross-section of the EVS (Einkommens- und Verbrauchsstichprobe).

Table 12: Refugees vs Natives: Earnings in 1962

5 Quantitative Framework

So far I have shown direct empirical evidence of a positive relationship between refugee inflows and manufacturing
employment, the entry of manufacturing plants and local income per capita. Through the lens of the simple
theoretical framework introduced above, these empirical patterns are suggestive of agglomeration forces whereby
manufacturing productivity depends positively on the size of the local economy. However, the model is too stylized
to use it to credibly quantify the strength of agglomeration forces. In this section I will therefore calibrate a fully
specified canonical general equilibrium model of inter-regional trade that is rich enough to be taken to the data.
Compared to the simple setup introduced above, the model has (i) many heterogeneous regions, (ii) determines the
sectoral prices pA and pM in general equilibrium, (iii) allows for a less than perfectly elastic labor supply across
sectors and (iv) explicitly takes the heterogeneity in refugees’ and natives’ skills into account.

I will calibrate the structural parameters of the model to match the cross-sectional relationships between manu-
facturing employment, the share of refugees, population density, war-damages and counties’ distance to the expulsion
regions. Hence, the model and calibration strategy explicitly recognizes the correlation between the observed refugee
flows and the underlying unobserved fundamentals like productivity or land supply. The key empirical moment
to discipline the endogenous relationship between productivity and market size is the cross-county relationship
between refugee-inflows and manufacturing employment shown in Figure 7.

5.1 The Model

I will use the model mainly as a measurement-device. I therefore do not innovate on the model-setup but borrow
most ingredients from the existing literature in spatial economics.11

11See Redding and Rossi-Hansberg (2016) for a recent survey.

30



Preferences and Technology I consider a multi-region economy, where each region r = 1, .., R corresponds to
a county of the empirical analysis above. For simplicity I assume that there are no trade costs. Consumers have
standard preferences over an agricultural and a manufacturing good, each of which is a CES aggregate of different
local varieties stemming from the R regions. Consumers also value housing services, which they acquire locally.
Specifically, consumers’ utility is given by

u = u (CA, CM , h) =
(
CαAC

1−α
M

)ζ
h1−ζ with Cs =

(∑
r

c
σ−1
σ

s,r

) σ
σ−1

, (8)

where cs,r is the total amount of consumption of region r’s variety in sector s, and h is the amount of housing
services.

Production technologies are as before, i.e. the agricultural good is produced using labor and land and the
manufacturing good is subject to increasing returns through local agglomeration forces

Yrt,A = Zrt,A ×H1−γ
rt,AT

γ
r , (9)

Yrt,M = Z̃rt,M ×Hrt,M where Z̃rt,M = Zrt,M ×Hϑ
rt,M . (10)

Again, I denote by Tr the amount of land in county r, Zrt,s denotes the exogenous sectoral productivity in county r
and Hrt,s is total amount of labor (again measured in efficiency units) used in the production of sector s goods. Note
that (in contrast to above) I assume that manufacturing productivity depends on the equilibrium amount of human
capital employed in the manufacturing sector. This is mostly for aesthetic reasons because (10) can be explicitly
derived from the basic Krugman (1980b) model - see Appendix. In that model, the source of agglomeration is
the existence of demand externalities combined with free entry. Hence, manufacturing productivity is endogenous
because an increase in supply triggers the entry of new plants. This is in line with the empirical results presented
above.

Local Labor Supply: Natives and Refugees Each region is inhabited by a measure LNr of natives and a
measure of LRr of refugees. Refugees and natives differ in their marketable skills. In particular, as in Roy (1951), I
assume that each individual i draws a skill vector ei =

(
eiA, e

i
M

)
, where eis denotes the amount of efficiency units

of individual i in sector s. For concreteness I assume that for individual i of group g = R,N , ei is drawn from a
Frechet distribution with shape parameter θ and location (QgA, Q

g
M ). I normalize the efficiency of natives in each

sector to unity, i.e. QNA = QRM = 1. As is well known, this structure is extremely tractable, because it implies
convenient closed-form expressions for the aggregate supply of sector human-capital HS

r , average (group-specific)
earnings wgr and (group-specific) sectoral employment shares πgr,s. These are given by

Hrt,s = Lrtν ×
[
µrt
(
πNrt,s

) θ−1
θ + (1− µr)

(
πRrt,s

) θ−1
θ
(
QRs
) 1
θ

]
, (11)

wgrt = ν ×
(
QgAw

θ
rt,A +QgMw

θ
rt,M

)1/θ
(12)

πgrt,M =

QgM
QA

(
wrt,M
wrt,A

)θ
1 +

QgM
QA

(
wrt,M
wrt,A

)θ = 1− πgrt,A, (13)

where ν = Γ
(
1− 1

θ

)
is a constant related to the gamma function Γ. Hence, compared to the simple model analyzed

above, this setup contains two difference. First of all, each sector faces an upward sloping supply curve. Secondly,
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refugees and natives now differ not only in absolute advantage but also in comparative advantage. This structure
nests the simplified structure from Section 4 for the case of QA = QM = Q and θ →∞.

Above I showed that - empirically - refugees have higher employment shares in the manufacturing sector and
lower earnings.12 These two observations directly imply that QRM

QRA
> 1 and QRA < 1. I will calibrate both of these

skill parameters to match the microdata on relative earnings and relative employment shares. While the theory is
agnostic about the source of productivity differences between refugees and natives, I argued above that refugees’
were plausibly subject to frictions in the land market, which prevented them from entering the agricultural sector.
In the Appendix I present an explicit microfoundation with frictional land markets, which is isomorphic to the
model above. In that microfoundation, refugees’ level of skills QRs explicitly depend on a collateral requirements to
buy farm land.13

Equilibrium I will analyze the data as if stemming from the equilibrium of this model. I will utilize two notions
of equilibria. I will refer to a trade equilibrium as an equilibrium allocation for a given distribution of people across
space. In contrast, I will call an allocation a spatial equilibrium if individuals are also mobile across space and the
allocation of people is consistent with individuals’ mobility decisions. Given the structure above, it is easy to verify
that a trade equilibrium is fully characterized by the conditions

wM,rHM,r = H
(σ−1)ϑ
M,r Zσ−1A,r w

1−σ
M,rP

σ−1
M × (1− α) ζ

(∑
r

Yr

)
(14)

1

1− γ
wA,rHA,r = Zσ−1A,r

(
1

1− γ

(
HA,r

Tr

)γ
wA,r

)1−σ

× αζ

(∑
r

Yr

)
(15)

Yr =
1

ζ

(
wM,rHM,r +

1

1− γ
wA,rHA,r

)
, (16)

where Yr denotes region r’s total income in terms of the agricultural good (which I take to be the numeraire) and
PM is the usual CES price index associated with (8). Importantly, HA,r and HM,r are the sectoral human capital
supply functions, which are given in (11) and directly depend on the number of refugees allocated to a particular
region.

While a trade equilibrium takes the distribution of people as given and determines regional factor prices
[wrt,M , wrt,A] and human capital supplies [Hrt,M , Hrt,M ] as the solution to (14)-(16), a spatial equilibrium treats
individuals’ location choices as endogenous. Given the specification of utility in (8), the expected utility of
an individual of group g locating in region r prior to the realization of the skill vector ei, is given by ugrt =(
PαζA P

(1−α)ζ
M

)−1
× wgrt

b1−ζrt

,where average earnings wrt are given in (12) and brt denotes the equilibrium rental rate
for residential housing. Letting Br the supply of housing services, the Cobb-Douglas demand structure implies that
brt = (1− ζ)Yr. Hence, u

g
rt is fully determined in any trade equilibrium.

To generate a well-behaved spatial labor supply function, I follow Redding (2016) and assume that consumers
have idiosyncratic preferences for particular locations. In particular, suppose that the utility of residing in region
r is given by Vr = ugrt × δir. Assuming that δir is iid across individuals and regions and drawn from a Frechet
distribution with parameter ε, it follows directly that the share of people from group g preferring region rover all

other regions j is given by ρgrt =
(wgrt/b

1−ζ
rt )

ε∑
j(w

g
jt/b

1−ζ
jt )

ε . A tupel [wrt,s, Hrt,s, L
g
rt], which satisfies the above conditions for a

12Note that average earnings are equalized across both sectors s and depend on the level of skills. Intuitively, if the wage rate in in
sector s increases, the selection into sector s worsens. With these functional form assumptions, these effects exactly cancel out so that
the level of earning is independent of the sector where the individual decides to work in.

13See also Hsieh et al. (2013), who consider a model with exogenous frictions for some individuals to enter particular occupations.
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trade equilibrium and the restriction Lgrt∑
Lgjt

= ρgrt constitutes a spatial equilibrium in this economy.

5.2 Empirical Strategy

To analyze the empirical results though the lens of this model, I adopt the following strategy. I focus on two cross-
sections - 1939 and 1950. I assume that the allocation of people across space and across sectors of production within
counties in 1939 is consistent with a spatial equilibrium. As no refugees have yet arrived in Western Germany, a
region is fully characterized by the tuple

[Z1939,r,A, Z1939,r,M , Tr, Br]r .

The amount of land Tr is directly observable. Similarly, I treat the supply of housing space Br as exogenous and
measure it simply by the number of rooms per capita from the housing census. In the data I observe the distribution
of people across space, Lr,1939∑

j Lj,1939
, and the sectoral employment shares πr1939,M . It is easy to verify that - given the

structural parameters - the model above generates a unique mapping of these two data objects to the distribution of
relative productivity

[
Z1939,r,A∑
j Z1939,r,A

,
Z1939,r,M∑
j Z1939,j,M

]
r
and the sectoral expenditure share α.14 Hence, from the observed

allocation in 1939, I can fully account for the distribution of sectoral productivity in 1939. Note that the observed
data on regional land size (Tr) and housing supply (Br) is solely a way to account for parts of the observed allocation
with determinants other than regional “residual” productivity.

Given this regional productivity distribution I then turn to the cross-sectional data in 1950. I assume that the
cross-sectional allocation in 1950 is characterized by two features:

1. I assume that the war has a direct effect on local manufacturing productivity. In particular, I assume that
regional manufacturing productivity in 1950, Z1950,r,M is given by

lnZ1950,r,M = lnZ1939,r,M + φ× exp_distr − κ× ln (dr) , (17)

where Distancer is the regional distance to the expulsion regions in the East and dr is extent of war-related
destruction. Note that the allocations in the model only depends on relative productivities. Hence, φ > 0 and
κ > 0 imply that regions in the East and regions with ample war-related damages see their manufacturing
productivity decline relative to other regions.

Allowing for a direct effect of a region’s distance to Eastern Europe on its productivity after the war is a
reduced-form way to capture the effect of changes in market access stressed by Redding and Sturm (2008)
in my model, which - for simplicity - does not have any trade costs.15 Because the allocation of refugees is
correlated with the distance to the expulsion regions, the specification in (17) captures an important aspect of
the endogeneity of the refugee allocation: to the extent that φ > 0, the allocation of refugees will be negatively
correlated with changes in manufacturing productivity between 1939 and 1950. Similarly, I allow for a direct
effect of the Allied bombing campaign on manufacturing productivity. I do so, to explicitly account for an
additional source of correlation between refugee flows and manufacturing productivity. In contrast to the case

14The reason why, given the data, there is a unique α, which is consistent with the equilibrium allocation is the Cobb-Douglas
assumption. As sectoral expenditure shares are fully determined from α, the level of productivity is not identified from the data as
the relative prices PM does not affect sectoral spending. In contrast, there is a unique α, which is consistent with observed sectoral
employment shares.

15Redding and Sturm (2008) exploit the German division after the Second World War as providing exogenous variation in market
access. As locations close to the inner German border saw a larger decline in their market access, theory predicts that such regions
should be effected more from the division. Redding and Sturm (2008) indeed find that cities closer to the border grew relatively less in
the post-war period.
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of geography, the negative correlation between the allocation of refugees and the spatial distribution of war
damages implies a positive correlation between refugees and changes in manufacturing productivity.

2. In contrast to the 1939 cross-section, I posit that the data is generated by a trade equilibrium but not by a
spatial equilibrium. In particular, I take the distribution of people - both natives and refugees - as exogenous
directly from the data. Because the spatial distribution of people is highly persistent and productivity in 1939
is - by construction - correlated with population density in 1939, the model will generate a positive correlation
between 1950 population density and relative productivity. However, this strategy does assume that there is
no relationship between population changes and productivity changes in addition to the one captured by (17).

Given this structure, my strategy is as follows. The model is parameterized by 11 structural parameters. I will fix five
parameters, the trade elasticity σ, the sectoral and spatial labor supply elasticities θ and ε, the extent of decreasing
returns γ and the expenditure share on housing ζ to values from the literature.16 The remaining six parameters
are calibrated within the model. The agricultural share α is directly calibrated to the match the average level of
manufacturing employment in 1939 (recall the discussion in footnote 14 above). The levels of refugees’ sectoral
human capital QRA and QRM are calibrated to match the estimated earnings-differential of 9% and the 10% higher
manufacturing employment share within regions. Finally, I calibrate the effect of war-time destruction (κ), changes
in market access (φ) and extent of agglomeration (ϑ) through indirect inference. Specifically, I require the model
to replicate the within-state cross-county elasticities of manufacturing employment with respect to the allocation
of refugees, the extent of war-time destruction and distance to the expulsion regions holding the 1939 population
density and the 1939 manufacturing employment share fixed. This is similar in spirit to Faber and Gaubert (2016)
and Ahlfeldt et al. (2015), who also calibrate their structural parameters by requiring the model to match regression
evidence. Formally, I consider the regression

π1950,r,M = δs + β × µr + ξ × dr + ϕ×Distancer + ψpd × pop dens39r + ψπM × π1939,r,M + ur (18)

for the both the model-generated manufacturing shares
(
πModel
1950,,r,M

)
and the observed allocations and calibrate the

structural parameters (κ, φ, ϑ) to ensure the coefficients (β, ξ, ϕ) to be the same. Note that - in the model - these
parameters exactly correspond to the direct effects of refugee flows, war-time destruction and changes in market
access on manufacturing employment, as controlling for 1939 population density and the 1939 manufacturing share
is equivalent to controlling for the initial distribution of productivity (Z39,A,r, Z39,M,r).

Discussion and Limitations Before turning to the results, let me briefly discuss three limitations of my ap-
proach. The first concerns the spatial distribution of human capital. The current structure assumes that the
distribution of human capital does not vary across space. This is potentially important for the implied productivity
distribution. In particular, the model infers the extent of comparative advantage ZM,r/ZA,r from the data on
manufacturing employment shares holding the number of people and the amount of land fixed. If skills were to
vary across space and some regions happened to be inhabited by individuals whose human capital is biased towards
the manufacturing sector, the model would require less differences in innate relative productivity to account for the
data. Given the data on employment shares and population in 1939, these two margins are not separately identified.
Instead, one would need data on relative wages across space to distinguish human capital from spatial productivity
to account for the data on quantitates. To the best of my knowledge data on relative wages across counties of the
German Reich in 1939 is not available.

16Note that ε and ζ are not required to calculate the 1950 trade equilibrium. However, given the 1939 data, εand ζ are required to
solve for the implied productivity distribution.
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employment shares in 1939 as a spatial equilibrium.

Figure 9: The Allocation of Refugees and Productivity in 1939

The second limitation concerns the absence of regional characteristics other then productivity, the supply of
housing and the amount of land to determine the spatial allocation of people. If, for example, regions were to
differ in amenities, the model would require less of a dispersion in productivity to account for the dispersion in
population density in 1939. Again, without data on e.g. factor prices, one cannot tell these margins apart and
hence I abstracted from them amenities for now. Finally, note that - for now - I only use data from 1939 and 1950
to estimate the model’s parameters. In particular, I do not exploit the information on GDP per capita in 1961.
The chief reason is refugees’ mobility response. As I discussed above, the 1961 refugee share correlates strongly
with both manufacturing employment and GDP per capita in 1961. This suggests that refugees were in fact quite
mobile across space during the 1950s. Interpreting the data in 1961 through the lens of the model therefore requires
a richer model of population mobility.

5.3 Results

Consider first Figure 9, where I depict the correlation between the share of refugees and agricultural productivity
(Z1939,r,A) in the left panel and the extent of comparative advantage in manufacturing (Z1939,r,M/Z1939,r,A) in the
right panel. Through the lens of the calibrated model, refugees are allocated to regions, which are less produc-
tive (reflecting the negative correlation with population density) and have a slight comparative advantage in the
manufacturing sector. The model also highlights two features of the empirical strategy exploited above: While the
allocation of refugees is not orthogonal to the underlying productivity distribution, there is ample cross-sectional
variation, which can be exploited.

In Table 13 I report the calibrated parameters. The calibrated model implies a sizable agglomeration force -
the elasticity of productivity to manufacturing employment is given by ϑ = 0.21. To put this into perspective, note
that in the canonical Krugman (1980b) economy, we have that ϑ = 1

ρ−1 , where ρ is the elasticity of substitution
across differentiated varieties in the manufacturing sector. Hence, Table 13 implies that ρ ≈ 6. Compared to
other estimates reported in the literature, my estimate is slightly larger. The analysis in Bryan and Morten (2015)
and Faber and Gaubert (2016) for example suggests an elasticity of about 8%-10%. The model also implies that
war-related destruction reduces manufacturing productivity and that manufacturing productivity declines more in
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Parameter Value Target Moment
Data Model

ϑ Agglomeration 0.21 Refugee-Manufacturing-relationship (see (5)) 0.262 0.261
κ

∂lnZ1950,M

∂ln(dr)
(see (17)) 0.047 Destruction-Manufacturing-relationship (see (5)) 0.01 0.01

φ
∂lnZ1950,M

∂Distance (see (17)) 0.012 Distance-Manufacturing-relationship (see (5)) 0.021 0.019
QRA Refugees’ skills in Ag. 0.61 Earnings differential (see Table 12) 9% 9.2%
QRM Refugees’ skills in Man. 0.96 Difference in manufac. employment 10% 10%
α Agricultural share 0.71 Sectoral employment in 1939 - -
θ Sectoral elasticity of labor supply 4 set exogenously
γ Land share in ag. production 0.3 set exogenously
ζ Consumption share in utility 0.75 set exogenously
σ Demand elasticity 5 set exogenously
ε Spatial elasticity of labor supply 3 set exogenously

Notes: The table contains the calibrated parameters, the main calibration target (even though the parameters are naturally calibrated
jointly) and the implied moments, both in the data and in the model. The parameters in the lower panel are not calibrated but set
exogenously.

Table 13: Calibrated Parameters

regions close to the Border. Finally, the micro-data on refugees’ lower relative earnings and their higher manufac-
turing employment shares implies that they are relatively less productive in the agricultural sector

(
QRA < 1

)
, while

almost equally productive in the manufacturing sector
(
QRM ≈ 1

)
.

The main source of identification for the extent of agglomeration economies ϑ is the cross-sectional relationship
between refugees and manufacturing employment. In particular, the higher ϑ, the more should an increase in
relative manufacturing supply (at given relative wages) translate into equilibrium manufacturing employment as
the presence of agglomeration forces prevent relative wages from declining. Another way to see this: differences
in human capital determine differences in sectoral employment patters within regions, as refugees and natives face
the same factor prices. Holding refugees’ comparative advantage fixed, stronger agglomeration forces will make it
easier for refugee-rich locations to expand their manufacturing sector. This is seen in Figure 10, where I report
the implied cross-sectional semi-elasticity between the share of refugees and manufacturing employment, i.e. the
coefficient β in (18), for various levels of ϑ. Importantly, for each choice of ϑ, the model is re-calibrated to always
match all the other moments reported in Table 13. As seen in Figure 10, a model without agglomeration forces is
not able to quantitatively replicate the observed relationship between refugee flows and manufacturing employment.
Note, however, that the relationship between refugees and manufacturing would still be positive. This is due to the
fact that refugees do have a comparative advantage in the manufacturing sector and that refugee-areas have - by
construction - more people and the agricultural sector is subject to decreasing returns.

6 Conclusion

In this paper I used a particular historical setting to empirically estimate wether local technology responds to
changes in local factor supplies. I focused on the expulsion of the ethnic German population from their domiciles
in Central and Eastern Europe and their subsequent resettlement in Western Germany. In the three years after the
Second World War, roughly 8m people arrived in Western Germany. At the time, this amounted to an increase in
population by about 20%. Furthermore, counties in Western Germany differed substantially in the extent to which
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Figure 10: Agglomeration forces and the cross-sectional relationship between refugees and manufacturing

they participated in the incoming refugee flows. Using both the policies of the US and UK Military Government
in Post-War Germany and the pre-war geographic distance from counties in Western Germany to the expulsion
regions to isolate the exogenous component in refugee flows, I study the long-run economic consequences of such
labor supply shocks across 500 counties in Western Germany.

I find a positive relationship between refugee inflows and the size of the manufacturing sector and local income
per capita. Together with the fact that refugees’ earning were lower then the ones of natives, these cross-county
results are consistent with models featuring an endogenous response of local technology to population size, but
hard to reconcile with a neoclassical model, where productivity is exogenous. I also present direct evidence on one
potential mechanism generating such agglomeration effects, namely a positive relationship between refugee inflows
and the entry of new manufacturing plants.

To measure the strength of such agglomeration effects, I then calibrate a general equilibrium trade model to
the data generated by this historical experiment. In particular, I discipline the parameters of the model through
indirect inference, where I force the model to replicate the regression results from the historical experiment. The
calibrated model implies an elasticity of manufacturing productivity with respect to sectoral labor supply of about
0.2.
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7 Appendix

7.1 Additional Empirical Results

In Table 14 below I report the size of the ethnic German population for different countries in Eastern and Middle
Europe in 1939. Naturally, there is a large German population in areas, which used to be part of the German
Reich (see left column of Table 14). In addition, there were large population German population centers in other
European countries, in particular the Sudetenland in Czechoslovakia.

Eastern Territories East and Southeast
of the German Reich Europe
Silesia 4.6 Danzig 0.4
Brandenburg 0.6 Baltic States 0.3
Pomerania 1.9 Poland 1
East Prussia 2.5 Czechoslovakia 3.5

Hungary 0.6
Yugoslavia 0.7
Romania 0.8

Notes: The table shows the ethnic German population in different regions in East and Central Europe in 1939. Source: Federal Statistical Office
(1953)

Table 14: The German Population in Central and Eastern Europe in 1939

7.2 The Simple Model

Consider the simple framework in Section 4. Equilibrium requires that the marginal product is equalized across
sectors, i.e.

w = pMZM = pA (1− γ)H−γA T γ ,

Using (10), the equilibrium manufacturing share is determined by

pMH
ϑ = pA (1− γ)H−γ (1− πM )

−γ
T γ .

Hence
ln (1− πM ) = −γ + ϑ

γ
ln (H) + ln

(
pA
pM

(1− γ)T γ
)
,

so that
− dπM

1− πM
= −γ + ϑ

γ
dln (H) = −γ + ϑ

γ

λ

H
dLR.

Rearranging terms yields (3). Income per capita is given by

y =
wHM + wHA +RT

LR + LN
=
wHM + 1

1−γwHA

H

H

LR + LN
= w

(
πM +

1

1− γ
(
1− πM

)) H

L
.

Hence

ln (y) = ln (w) + ln

(
1− γπM

1− γ

)
+ ln

(
H

L

)
.

Note that dln (w) = ϑ λ
H dL

R and

dln (H/L) =
L

H

λL−H
L2

=
1

H

(λ− 1)LN

L
=

λ

H

λ− 1

λ
(1− µ) ,
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we get that

dln (y)

dLR
= ϑ

λ

H
− γ

1− γπM
dπM

dLR
+
λ

H

λ− 1

λ
(1− µ) .

Substituting for dπM

dLR
yields (4).

7.3 Characterization of the quantitative model in Section 5

In this section we characterize the equilibrium of the model laid out in section 5.

The manufacturing sector: A Microfoundation Consider first the manufacturing sector in region r. Let
wM,r be the manufacturing wage in region r. As in Krugman (1980b), suppose that the local manufacturing
good Yr,M is a composite of differentiated products of the manufacturing firms active in region r, which compete
monopolistically. Specifically, assume that

Yr,M = N
ϑ− 1

ρ−1
r ×

(∫ Nr

j=0

m
ρ−1
ρ

j,r dj

) ρ
ρ−1

, (19)

where Nr denotes the number of active manufacturing firms, mj,r is firm j’s amount of manufacturing products
and ρ is the elasticity of substitution across firms’ outputs. Importantly, ϑ parametrizes the extent of aggregate
increasing returns - in a symmetric allocation where mj,r = M/Nr, (19) implies that Yr,M = Nϑ

r × X. In case
ϑ = 0, aggregate productivity is constant. If ϑ > 0, an increase in the local manufacturing sector Nr increases
aggregate productivity in the manufacturing sector. The canonical case of Krugman (1980b) corresponds to ϑ =
1
ρ−1 . Because firms set a constant markup ρ

ρ−1 over their marginal costs, profits of firm j in region r are given
byπj,r = pj,rmj,r − wM,r

Zr
mj,r = 1

ρ−1
wM,r
Zr

mj,r. Free entry requires that πj,r = ζwM,r, so that

mj,r = mr = (ρ− 1)Zrζ. (20)

Hence, equilibrium employment of firm j in region r is given by lj,r = (ρ− 1) ζ. Total labor demand by the
manufacturing sector is therefore given by

HM
r =

∫ Nj

j=1

lj,r + ζNj = ρζNj , (21)

the number of varieties in equilibrium is proportional to the number of workers in the manufacturing sector.
Furthermore, (19) and (20) imply that

YM,r = N
ϑ− 1

ρ−1

j,r ×mrN
ρ
ρ−1 = Nϑ+1

j,r (ρ− 1)Zrζ = ζZr
(
HM
r

)ϑ+1
, (22)

where
ζ =

(ρ− 1) ζ

(ζρ)
ϑ+1

. (23)

Hence, the degree of increasing returns is determined by ϑ. (22) is the same equation as (10).
We can also calculate the corresponding price index. By symmetry, a consumer spends a fraction X

Nj
on each

variety if aggregate spending is X. Given the equilibrium price pj = ρ
ρ−1

wM,r
Zr

, the consumer buys mj = X
Nr

1
pj

=
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X
Nr

ρ−1
ρ

Zr
wM,r

. The total manufacturing service flow is hence given by

Y = Nϑ+1
r mj = Nϑ+1

r

X

Nj

ρ− 1

ρ

Zr
wM,r

= Nϑ
r X

ρ− 1

ρ

Zr
wM,r

.

Hence, the implied price index is given by

PM,r ≡
X

Y
=

ρ

ρ− 1

wM,r

Zr
N−ϑr =

ρ

ρ− 1

wM,r

Zr

(
1

ρζ
HM
r

)−ϑ
=

1

ζ

wM,r

Zr

(
HM
r

)−ϑ
. (24)

The agricultural sector Given the production function in (9), the price of the agricultural variety in region r
is given by

pA,r =

(
wA,r
γ

)γ (
Rr

1− γ

)1−γ

, (25)

where wA,r and Rr is the agricultural wage and the land rent in region r. Moreover, profit maximization of
agricultural producers implies that labor demand is given by.

HA,r =
Rr
wA,r

γ

1− γ
Tr. (26)

Total agricultural production can therefore be written as

YA,r = Hγ
A,rT

1−γ
r =

(
Rr
wA,r

γ

1− γ

)γ
× Tr.

Labor supply Aggregate labor supply in region r stems from individuals’ sectoral choice problem. Consider a
refugee i in region r. Given wages wA,r and wM,r, this refugee decides to work in the manufacturing sector as long
as

wM,re
i
M ≥ wA,reiA.

The share of refugees in region r working in the manufacturing sector is therefore given by

πRM,r =

∫
eM

∫
eA≤

wM,r
wA,r

eM

dF (eA)

 dF (eM ) .

As eA and eM are independently Frechet distributed, i.e.

F (es) = exp
(
−Qse−θs

)
and f (es) = Qsθe

−θ−1
s exp

(
−Qse−θs

)
we get that

πRM,r =

∫
eM

P

(
eA ≤

wM,r

wA,r
eM

)
dF (eM )

=

∫
eM

exp

(
−QRA,r

(
wM,r

wA,r
eM

)−θ)
QRM,rθe

−θ−1
M exp

(
−QRM,re

−θ
M

)
deM

= QRM,r

∫
eM

exp

(
−

[
QRA,r (wA,r)

θ
+QRM,rw

θ
M,r

wθM,r

]
e−θM

)
θe−θ−1M deM .
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Defining

δ ≡
QRA,r (wA,r)

θ
+QRM,rw

θ
M,r

wθM,r

(27)

we get that

πRM,r =
QRM,r

δ

∫
eM

exp
(
−δe−θM

)
δθe−θ−1M deM =

QRM,r

δ

=
QRM,rw

θ
M,r

QRA,r (wA,r)
θ

+QRM,rw
θ
M,r

. (28)

Similarly, we get that

πNM,r =
QNM,rw

θ
M,r

QNA,r (wA,r)
θ

+QNM,rw
θ
M,r

. (29)

Now, let us solve for the total amount of efficiency units provided. Consider the refugees in region r. The distribution
of eiM conditional on choosing the manufacturing sector is

H (m) = P (eM ≤ m|working in manufacturing)

=
P
(
eM ≤ m and eA ≤ wM,r

wA,r
eM

)
P
(
eA ≤ wM,r

wA,r
eM

)
=

1

πRM,r

∫ m

eM=0

exp

(
−QRA,r

(
wM,r

wA,r
eM

)−θ)
QRM,rθe

−θ−1
M exp

(
−QRM,re

−θ
M

)
deM

=
1

πRM,r

∫ m

eM=0

exp
(
−δe−θM

)
QRM,rθe

−θ−1
M deM

=
1

πRM,r

QRM,r

δ

∫ m

eM=0

exp
(
−δe−θM

)
δθe−θ−1M deM

= exp
(
−δm−θ

)
.

Hence, the total labor supply in the manufacturing sector is17

HR
M,r = LR,r × πRM,r × δ1/θ × Γ

(
1− 1

θ

)
,

where Γ (.) is the gamma function. Using that δ =
QRM,r
πRM,r

(see (27) and (28)) we get that

HR
M,r = LR,r ×

(
πRM,r

) θ−1
θ ×

(
QRM,r

)1/θ × ν,
where ν ≡ Γ

(
1− 1

θ

)
.

17Recall that of F (x) = e−( xs )−α = e−s
α(x)−α we have that E [x] = s× Γ

(
1 − 1

α

)
.
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Hence, the total supply of efficiency units in the manufacturing sector is given by

HM,r = HN
M,r +HR

M,r

= LNr ×
(
πNM,r

) θ−1
θ × ν ×

(
QNM,r

) 1
θ + LRr ×

(
πRM,r

) θ−1
θ × ν ×

(
QRM,r

) 1
θ

= LNr ν
(
πNM,r

) θ−1
θ
(
QNM,r

) 1
θ

1 +
µr

1− µr
×

(
πRM,r

πNM,r

) θ−1
θ

×

(
QRM,r

QNM,r

) 1
θ

 . (30)

Similarly, agricultural labor supply is given

HA,r = LNr ν
(
πNA,r

) θ−1
θ
(
QNA,r

) 1
θ

1 +
µr

1− µr
×

(
πRA,r
πNA,r

) θ−1
θ

×

(
QRA,r
QNA,r

) 1
θ

 . (31)

Goods demand Given consumers’ preferences in (8), the goods market clearing conditions are

YM,r = ζZr
(
HM
r

)ϑ+1
=

1

pM,r

(
pM,r

PM

)1−σ

(1− α)× ζY (32)

YA,r = Hγ
A,rT

1−γ
r =

1

pA,r

(
pA,r
PA

)1−σ

α× ζY (33)

where Y denotes aggregate income, pA,r and pM,r are the regional prices given in (24) and (25) and PM and PA
are the usual CES price indices

Ps =

(
R∑
r=1

p1−σs,r

) 1
1−σ

. (34)

(32) and (33) simply stem from the fact that consumers spend a fraction α (1− α) on manufacturing (agricultural)
products and the usual demand relationship stemming from the CES structure of the Armington aggregators.
Finally, aggregate income is given by

Y =

R∑
r=1

Yr =

R∑
r=1

(TrRr + wM,rHM,r + wA,rHA,r +Brbr) . (35)

Equilibrium Given the unknowns [Rr, wA,r, wM,r, HM,r, HA,r] we can calculate (Y, PA, PM ) - see (35), (34), (24)
and (25). Hence, we have 5×R unknowns. The five corresponding equilibrium conditions are the 2×R equilibrium
conditions (32) and (33), the 2 × R labor market clearing conditions (30) and (31) and the optimality condition
for agricultural inputs (26). Note also that we can still pick a numeraire. If we multiply all wages and rental rates
by a constant c, aggregate income Y is scaled by c (see (35)), the goods market clearing conditions (32) and (33)
are unaffected, labor supply is unaffected (as only relative wages matter) and so are the optimality conditions (26).
Hence, we can impose the normalization (see (34))

PA =

(
R∑
r=1

p1−σs,r

) 1
1−σ

=

 R∑
r=1

((
wA,r
γ

)γ (
Rr

1− γ

)1−γ
)1−σ

 1
1−σ

= 1. (36)

Because (26) relates the endogenous demand for agricultural labor directly to the amount of available land and
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the agricultural wage (relative to the rental rate), it is useful to define the two relative prices

xr ≡
Rr
wA,r

and ur =
wA,r
wM,r

. (37)

Hence, we can write aggregate income Yr and the aggregate prices PM and PA, i.e. (35), (24) and (25), as

Y =

R∑
r=1

1

ζ
(TrRr + wM,rHM,r + wA,rHA,r) =

1

ζ

R∑
r=1

wM,r

(
HM,r +

1

1− γ
Trurxr

)
(38)

PA =

[∑
r

(
ΓwM,rurx

1−γ
r

)1−σ] 1
1−σ

(39)

PM =

(
R∑
r=1

(
1

ζ

wM,r

Zr

(
HM
r

)−ϑ)1−σ
) 1

1−σ

, (40)

where Γ ≡
(

1
γ

)γ (
1

1−γ

)1−γ
and ζ is given in (23). Using the demand equation (32) and the definition of the price

index we get

ζZr
(
HM
r

)ϑ+1
= p−σM,r (1− α)× 1

ζ
Y P σ−1M =

(
1

ζ

wM,r

Zr

(
HM
r

)−ϑ)−σ
(1− α)× 1

ζ
Y P σ−1M ,

so that (
HM
r

)1−ϑ(σ−1)
= ζ

σ−1
Zσ−1r w−σM,r (1− α)× Y P σ−1M .

Hence, we can write the equilibrium system as (see (32), (33), (30) and (31)) as

(
HM
r

)1−ϑ(σ−1)
= ζ

σ−1
Zσ−1r w−σM,rP

σ−1
M × (1− α)

1

ζ
Y (41)(

γ

1− γ

)γ
× xγr × Tr =

(
ΓwM,rurx

1−γ
r

)−σ × α1

ζ
Y

HM,r = νLNr × ΛM (µr, ur)

xr
γ

1− γ
Tr = νLNr × ΛA (µr, ur) , (42)

where

ΛM (µr, ur) =

(
1

1 + ψNr u
θ
r

) θ−1
θ (

QNM,r

) 1
θ +

µr
1− µr

×
(

1

1 + ψRr u
θ
r

) θ−1
θ (

QRM,r

) 1
θ (43)

ΛA (µr, ur) =

(
ψNr u

θ
r

1 + ψNr u
θ
r

) θ−1
θ (

QNA,r
) 1
θ +

µr
1− µr

×
(

ψRr u
θ
r

1 + ψRr u
θ
r

) θ−1
θ (

QRA,r
) 1
θ , (44)

and Y and PM are given in (38) and (40). To derive these equations we used that the agricultural good is the
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numeraire and that

πgM,r =
QgM,rw

θ
M,r

QgA,r (wA,r (1− τg))θ +QgM,rw
θ
M,r

=
1

1 + ψgruθr

πgA,r = 1− πgM,r =
ψgru

θ
r

1 + ψgruθr

ψgr ≡
QgA,r
QgM,r

. (45)

7.4 Frictional land markets: A microfoundation for refugees’ skills
(
QR
A, Q

R
M

)
Suppose there is no agricultural labor market but agricultural goods are produced by self-employed farmers. Suppose
all farmers have access to the technology

y = z1−αtα,

where z denotes the farmers’ efficiency and t denotes the amount of land. Let pA be the agricultural price and R
be the rental rate for a unit of land. It is easy to verify that land demands t (z), production levels y (z), revenue
s (z) and profits π (z) are given by

t (z) =
(αpA
R

) 1
1−α

z

y (z) =
(αpA
R

) α
1−α

z

s (z) = pAy (z) = pA

(αpA
R

) α
1−α

z

π (z) = (1− α) s (z) = (1− α) pA

(αpA
R

) α
1−α

z.

Suppose that refugees face constraints in the market for land. In particular, suppose they can only rent land up to
a multiple λ of the their sales, i.e.

Rt ≤ λ× pAz1−αtα.

Then it is easy to see that the constraint is binding for all refugees if and only if λ < α.18 Assume that this is the
case. Refugees’ land demand therefore satisfies

Rt = λ× pAz1−αtα,

so that

t (z, λ) =
(
λ× pA

R

) 1
1−α

z =

(
λ

α

) 1
1−α

× t (z) .

18To see this, consider the unconstrained land choice. Then Rt = αpAz
1−αtα. Hence, for λ > α, the unconstrained choice is feasible.

In contrast: for λ < α the constrained is always binding.
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Hence,

tR (z) =

(
λ

α

) 1
1−α

× t (z)

yR (z) = z1−α
(
tR (z)

)α
=

(
λ

α

) α
1−α

× y (z)

sR (z) = pAy
R (z) =

(
λ

α

) α
1−α

× s (z)

πR (z) = (1− α) sR (z) =

(
λ

α

) α
1−α

× π (z) .

Occupational Choice Each individual draws a vector (z,m) of efficiency units in each sector. Workers’ optimal
choice is therefore given by

z × τi × π (pA, R) ≥ mw,

where w is the prevailing wage paid by manufacturing firms,

τR =

(
λ

α

) α
1−α

< 1 = τN ,

and
π (pA, R) = (1− α) pA

(αpA
R

) α
1−α

. (46)

Let (z,m) be drawn from a Frechet distribution with dispersion θ and location QA and QM respectively. Note that
Qs does not vary between refugees and natives. Manufacturing employment shares are then given by

ωiM =
wθMQM

wθMQM + (τi)
θ
π (pA, R)

θ
QiA

. (47)

Hence, ωRM/ω
R
A

ωNM/ω
N
A

= τ−θR > 1. The total amount of efficiency units provided to the respective sector is given by

Hi
s =

(
ωiM
) θ−1

θ (Qs)
1
θ and average earnings are

ei =
(
wθMQM + (τi)

θ
π (pA, R)

θ
QiA

)1/θ
.

Hence, refugees have lower earnings (in both sectors).

Sectoral Aggregates Now consider the aggregation of the economy. Total labor payments in the manufacturing
sector

wHM = wLrQ
1/θ
M ×

(
(1− µr)

(
ωNM
) θ−1

θ + µr
(
ωRM
) θ−1

θ

)
. (48)

Aggregate revenue in the agricultural sector is given by

pAYA =
∑

g=N,R

∫
z∈Ag

s (z) dz = pA

(αpA
R

) α
1−α ∑

g=N,R

∫
z∈Ag

zdz

= pA

(αpA
R

) α
1−α

(QA)
1
θ Lr

[(
ωNA
) θ−1

θ (1− µr) + µrτR
(
ωRA
) θ−1

θ

]
. (49)
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