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Motivation

• What determines the spatial distribution of economic activity?

• There are several competing explanations:
– Institutions
– Natural advantage
– Culture
– Market access

• Very di�cult to empirically disentangle the e�ects of these
factors
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This Paper

• We exploit German division and reuni�cation as a natural
experiment to provide evidence for the importance of market
access

• Key Idea: Division and Reuni�cation exogenously changed the
relative market access of West German cities
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Plan of the Presentation

1 Sketch of the theoretical model

2 Empirical strategy

3 Basic results

4 Further evidence

5 Conclusion
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Theoretical Model I

• We consider a standard new economic geography model based
on Helpman (1998)

• There are N locations (here cities) which are endowed with an
immobile resource (housing)

• Consumer
– Spend a share µ of their income on manufacturing varieties and

the remaining income on the immobile resource
– Have CES preferences with an elasticity of substitution σ over

manufacturing varieties
– Inelastically supply one unit of labor
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Theoretical Model II

• Manufacturing �rms have IRS, use labor as the only input and
are monopolistically competitive

• Manufacturing varieties are subject to iceberg transport costs
T , which are in turn a function of distance (Tij = distφ

ij )

• In the long-run population is perfectly mobile across locations
and migration equalizes real wages
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Calibration

• We use central values from the existing literature for the three
key parameters of the model (σ = 4, µ = 2/3, and φ = 1/3)

• We calibrate the stock of the immobile resource in each city so
that the 1939 distribution of population across cities in pre-war
Germany is the (unique) equilibrium of the model

• We simulate the division of Germany and allow the population
of the West German cities to adjust to this exogenous shock
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III. Empirical Strategy and Data

A. Data Description

Our basic dataset is a balanced panel of West German cities covering the period from 1919 
to 2002, which includes the populations of all West German cities which had more than 20,000 
inhabitants in 1919. This choice of sample ensures that the composition of cities is not itself 
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Figure 1. Mean Simulated Change in West German City Population

Note: Horizontal axis denotes distance in kilometers from the East-West border.
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Figure 2. Differences in Mean Simulated Population Changes

Note: Differences in means within and beyond 75 kilometers of the East-West border for small and large West German 
cities.
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Data

• We focus on a sample of West German cities which had at least
20000 inhabitants in 1919

• We aggregate cities that merge during the sample period

• Observations:
– Pre-war: 1919, 1925, 1933, 1939
– Division: 1950, 1960, 1970, 1980, 1988
– Reuni�cation: 1992, 2002

11 / 32



Basic Empirical Strategy

• Di�erence-in-Di�erences Estimation:
– Compare population growth in West German cities close to the

East-West border with other West German cities both before and
after division

• Baseline Speci�cation

Popgrowthct = βBorderc + γ (Borderc × Divisiont) + dt + εct
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Our key coefficient of interest g on the border 3 division interaction is negative and highly 
statistically significant, consistent with the predictions of the theoretical model. Division leads 
to a reduction in the annualized rate of growth of the cities along the East-West German border 
relative to other West German cities of about 0.75 percentage points. This estimate implies a 
decline in the population of treatment cities relative to control cities over the 38-year period from 
1950 to 1988 of around one-third.

In column 2 we augment our baseline specification and examine heterogeneity over time in 
the treatment effect of division. Instead of considering a single interaction term between the 
border dummy and a dummy for the period of division, we introduce separate interaction terms 
between the border dummy and individual years when Germany was divided. These interaction 
terms between division years and the border dummy are jointly highly statistically significant 
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Figure 3. Indices of Treatment and Control City Population
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Table 2—Basic Results on the Impact of Division

Population growth

(1) (2) (3) (4) (5)

Border 3 division 20.746***      21.097*** 20.384 
(0.182) (0.260) (0.252)

Border 3 year 1950–60      21.249***
(0.348)

Border 3 year 1960–70    20.699**
(0.283)

Border 3 year 1970–80  20.640*
(0.355)

Border 3 year 1980–88      20.397***
(0.147)

Border 0–25km 3 division      20.702***
(0.257)

Border 25–50km 3 division     20.783***
(0.189)

Border 50–75km 3 division  20.620*
(0.374)

Border 75–100km 3 division 0.399
(0.341)

Border 0–25km 20.110
(0.185)

Border 25–50km 0.144
(0.170)

Border 50–75km 0.289
(0.272)

Border 75–100km 20.299*
(0.160)

Border 0.129 0.129 0.233 20.009 
(0.139) (0.139) (0.215) (0.148)

Year effects Yes Yes Yes Yes Yes

City sample All cities All cities All cities Small cities Large cities

Observations 833 833 833 420 413

R2 0.21 0.21 0.21 0.23 0.30

Notes: Data are a panel of 119 West German cities. The left-hand-side variable is the annualized rate of growth of city-
population, expressed as a percentage. Population growth rates are for 1919–1925, 1925–1933, 1933–1939, 1950–1960, 
1960–1970, 1970–1980, and 1980–1988. Border is a dummy which is zero unless a city lies within 75 kilometers of 
the East-West German border, in which case it takes the value one. Division is a dummy which is zero, except for the 
years 1950–1988 when Germany was divided, in which case it takes the value one. Border 0–25km is a dummy which 
is zero unless a city lies within 25 kilometers of the East-West German border, in which case it takes the value one. 
Border 25–50km, Border 50–75km, and Border 75–100km are defined analogously. Columns 4 and 5 report results for 
small and large cities, defined as those with a 1919 population below or above the median for the future West Germany. 
Standard errors are heteroskedasticity robust and adjusted for clustering on city. 

*** Significant at the 1 percent level.
  ** Significant at the 5 percent level. 

* Significant at the 10 percent level.
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Is it Really Loss of Market Access?

• The decline of the cities along the East-West border is
consistent with our model

• There is no simple explanation for the decline in terms of
institutions, endowments or culture

• However, there are other possible explanations for the decline:
– Di�erences in industrial structure
– Di�erences in war-related disruption
– Western Economic Integration
– Fear of further armed con�ict
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Quantitative Analysis of the Model

• Can the model not only qualitatively, but also quantitatively
account for the decline of the cites along the East-West border?

• To compare moments in the simulation and the data, we
undertake a grid search over 21 values of each parameter:

– Elasticity of substitution (σ) from 2.5 to 6.5
– Share of tradeables in expenditure (µ) from 0.65 to 0.85
– Distance elasticity of transport costs (φ) from 0.10 to 1.10
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Identi�cation

• We �rst show that the relative decline of the East-West border
cities is a well-behaved function of two relationships:

– The strength of agglomeration and dispersion forces: σ(1 − µ)
– The coe�cient on distance: (1 − σ)φ

• We pin down values for σ(1 − µ) and (1 − σ)φ by comparing
the predictions of the model with our two key empirical
�ndings:

– The relative decline of the East-West border cities
– The more pronounced relative decline of smaller cities
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treatment for either small or large cities. However, there is only a narrow range of values for these 
two key relationships for which the model can quantitatively match the relative decline of both 
small and large cities. The parameter combination with the smallest sum of squared deviations 
between the simulated and estimated division treatments for small and large cities is shown in 
Figure 5, and corresponds to a strength of agglomeration and dispersion forces of 1.008 and a 
distance coefficient of 21.6. For this parameter combination, the simulated relative declines of 
small and large cities are 21.136 and 20.377, respectively, compared to the estimated relative 
declines of 21.097 and 20.384, respectively.

As the quantitative predictions of the model for the relative decline of small and large cities 
depend on the strength of agglomeration and dispersion forces and the distance coefficient, our 
econometric estimates can be used to pin down the values of s 11 2 m 2 and 11 2 s2f, but not the 
values of the individual parameters s, m, and f. To illustrate this, Table 3 reports the ten param-
eter combinations with the smallest sum of squared deviations between the simulated and esti-
mated division treatments for small and large cities. For each of these parameter configurations, 
the simulated division treatments for small and large cities lie within 0.1 percentage points of 
the estimated division treatments. As apparent from the table, these ten parameter combinations 
have similar values of the strength of agglomeration and dispersion forces and the coefficient on 
distance, but involve markedly different values for the three individual parameters s, m, and f.

The values of the strength of agglomeration and dispersion forces and the coefficient on dis-
tance reported in Table 3 are, however, consistent with plausible values for three individual 
parameters s, m, and f. These ten parameter configurations include values of the elasticity of 
substitution, s, within the range of median values estimated by Christian Broda and Weinstein 
(2006) of 2.2 to 3.7. They also include values of the share of tradeables in expenditure, m, of 
50 to 60 percent as reported for cities of similar size to those in our sample in the traditional 
regional science literature (see, for example, the survey by John A. Alexander 1954). Finally, 
the ten parameter combinations include values of the elasticity of transport costs with respect to 
distance, f, within the range of 0.18 to 1.49 estimated by Venables and Limão (2001).

The coefficient on distance 11 2 s2f can also be directly compared to estimates from the 
large gravity equation literature. While a distance coefficient of around 21.6 is somewhat high 
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Notes: Figure displays parameter configurations with simulated division treatments within 
0.05 percentage points of the estimated division treatments for small or large cities. The best 
fit parameter configuration minimizes the sum of squared deviations between the simulated 
and estimated division treatments for small and large cities.
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Overall, there is, therefore, considerable evidence that a market-access-based explanation can 
not only qualitatively, but also quantitatively, explain the relative decline of the West German 
cities along the East-West border after division.

B. City Structure

In this section, by combining our difference-in-differences methodology with matching, we 
provide evidence that differences in city structure are not driving our results. In particular we 
match each treatment city within 75 kilometers of the East-West border to a control city that is 
more than 75 kilometers from this border and is as similar as possible to the treatment city in 
terms of its observed characteristics. Matching leads to a dramatic reduction in the sample size, 
as we exclude all cities that are not matched with one of our 20 treatment cities. The counterbal-
ancing advantage is that we compare the treatment cities to a group of control cities that are more 
similar in terms of their observed characteristics.

In column 1 of Table 4 we match on population by minimizing the squared difference in 1939 
population between treatment and control cities, as small cities may have systematically different 
economic structures from large cities. In column 2 we match on 1939 employment levels, which 
controls for heterogeneity in the size of the workforce across cities. Column 3 addresses the 
concern that the treatment and control groups of cities could differ in their degree of specializa-
tion in industries that experienced a secular decline during the postwar period, such as coal and 
other mining industries. To address this concern, we compare treatment and control cities that 
are as similar as possible in terms of their employment levels across disaggregated industries by 
minimizing the sum of squared differences in 1939 employment across 28 sectors.34 In column 
4 we take the specification from column 3 and also require the set of control cities to lie within a 

Mohammad Arzaghi and Henderson, forthcoming). Furthermore, the ability of our model to closely fit the quantitative 
pattern of the decline of the border cities also points to a market access–based explanation.

34 The sectors are comparable to two-digit ISIC industries. See the Data Appendix for a list of the sectors. Matching 
on employment in disaggregated manufacturing industries alone yields a similar pattern of results.
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City Structure

• Maybe the cities along the East-West border declined because
they were specialized in industries that declined after the war

• To control for this possibility we match each treatment city to a
control city that is as similar as possible in terms of observed
characteristics
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band 100–175 kilometers from the East-West border. This ensures that the control group of cities 
is both similar in industrial structure and geographically close to the treatment group. It also has 
the advantage of excluding the Ruhr area from the control group, which further addresses the 
concern about differential specialization in coal and other mining industries, since the Ruhr area 
accounts for over 97 per cent of all mining employment in West Germany in our 1939 employ-
ment data.35

Across all four columns of Table 4, we find a negative and highly statistically significant coef-
ficient on the border 3 division interaction, which is of the same magnitude as in our baseline 
specification. This provides powerful evidence of a strong negative treatment effect of division 
on East-West border cities after controlling for variation in city structure and geographical loca-
tion. The similarity of the estimation results with and without matching is further evidence that 
the drawing of the border between East and West Germany was driven by military consider-
ations unrelated to preexisting city characteristics.

C. War Devastation and Refugees

To address the concern that differences in war-related disruption could explain the decline of 
the East-West border cities, we exploit our city-level data on rubble per capita, the percentage of the 
stock of dwellings destroyed, and German refugees from the former eastern parts of Germany.

We begin by regressing the two destruction measures on the border dummy that is equal to 
one if the city is within 75 kilometers of the East-West German border. For both measures we 

35 This approach complements our earlier robustness check of excluding individual states from our baseline speci-
fication in Table 2, where we find that excluding North Rhine-Westphalia which contains the entire Ruhr area yields a 
very similar pattern of results.

Table 4—Matching

Population growth

(1) (2) (3) (4)

Border 3 division 20.921*** 21.000*** 20.888*** 20.782***
(0.218) (0.253) (0.247) (0.261)

Border   0.309*     0.338** 0.082 0.061
(0.153) (0.156) (0.167) (0.194)

Year effects Yes Yes Yes Yes

Matching on Population Total employment Employment in  
28 sectors

Employment in 28  
sectors and geography

Observations 280 280 280 280

R2 0.29 0.26 0.38 0.29

Notes: The dependent variable and explanatory variables are the same as in Table 2. We match each of the 20 treatment 
cities within 75 kilometers of the East-West German border to a control city more than 75 kilometers from the East-
West German border that is as similar as possible in terms of various 1939 characteristics. In column 1 we match based 
on the total 1939 population. In column 2 the matching is based on total 1939 employment. In column 3 the matching 
is based on minimizing the sum of squared 1939 employment differences in 28 sectors. In column 4 we take the speci-
fication from column 3 and also require the set of control cities to lie within a band 100–175 kilometers from the East-
West border. Standard errors are heteroskedasticity robust and adjusted for clustering on city. 

*** Significant at the 1 percent level.
  ** Significant at the 5 percent level.

* Significant at the 10 percent level.
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War-related Disruption

• Could di�erences in destruction or refugee �ows have a�ected
cities post-war growth performance?

• To control for this possibility we include measures of the degree
of war-related disruption in the regression and allow their
e�ect to vary over time
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border of West Germany, and the interaction between this dummy and division. We find that 
cities close to the western border of West Germany grew slightly faster following division, but 
this difference is not statistically significant. As a further robustness test, column 2 of Table 6 
augments the distance grid cells specification in column 3 of Table 2 with similar distance grid 
cells based on proximity to the western border of West Germany. In this specification, we find 
that distance cells closer to the western border of West Germany exhibit a slightly more positive 
treatment effect, which is significant at the 10 percent level for the 25–50 kilometer grid cell. 
In both specifications the treatment effect of division on the cities along the East-West German 
border remains of a very similar magnitude and statistically significant.

Table 5—Controlling for War Disruption

Population growth

(1) (2) (3)

Border 3 division 20.737*** 20.656*** 20.678***
(0.182) (0.191) (0.211)

Border 0.136 0.129 0.029
(0.139) (0.146) (0.167)

War disruption 3 year 1919–25 20.014 20.004 0.004
(0.011) (0.006) (0.020)

War disruption 3 year 1925–33 0.019 0.006 20.018   
(0.017) (0.007) (0.019)

War disruption 3 year 1933–39 20.001 0.004     0.064**
(0.023) (0.009) (0.028)

War disruption 3 year 1950–60      0.073***      0.033*** 20.056**
(0.015) (0.008) (0.026)

War disruption 3 year 1960–70 0.012 0.009 20.006  
(0.017) (0.007) (0.026)

War disruption 3 year 1970–80 20.014 0.004   0.062*
(0.025) (0.012) (0.034)

War disruption 3 year 1980–88 0.007 0.002 0.009
(0.013) (0.006) (0.020)

Year effects Yes Yes Yes

War disruption measure             Rubble          Dwellings           Refugees

Observations         777         756         833

R2 0.24 0.24 0.24

Notes: In column 1 war disruption is measured as cubic meters of rubble per capita. In column 2 war disruption is the 
number of destroyed dwellings as a percentage of the 1939 stock of dwellings. In column 3 it is measured as the 1961 
percentage of a city’s population who are refugees from the former eastern parts of Germany. The dependent variable 
and all other variables are defined as in Table 2. The rubble and destroyed dwellings measures are missing for a few cit-
ies, which accounts for the smaller number of observations in columns 1 and 2. Standard errors are heteroskedasticity 
robust and adjusted for clustering on city. 

*** Significant at the 1 percent level.
  ** Significant at the 5 percent level.

* Significant at the 10 percent level.
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Western Integration

• West Germany experienced considerable economic integration
with Western Europe in the post-war period

• Can Western integration (at least partly) explain the relative
decline of the cities along the East-West border?
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This pattern of results suggests that Western economic integration involved a much smaller 
change in market access than German division and cannot explain the relative decline of the cit-
ies along the East-West German border.39

39 This pattern of results is also in line with our results in column 4 of Table 4, where we exclude control cities more 
than 175 kilometers from the East-West border, and with the nonparametric estimates in Figure 6.

Table 6—Controlling for Western Economic Integration

Population growth

(1) (2)

Border 3 division 20.730***
(0.204)

Border 0.045
(0.151)

Western border 3 division 0.032
(0.226)

Western border   20.162 
(0.152)

Border 0–25km 3 division 20.675**
(0.297)

Border 25–50km 3 division 20.756***
(0.240)

Border 50–75km 3 division 20.593 
(0.403)

Border 75–100km 3 division 0.426
(0.372)

Western border 0–25km 3 division 0.421
(0.383)

Western border 25–50km 3 division   0.488*
(0.289)

Western border 50–75km 3 division 20.375 
(0.338)

Western border 75–100km 3 division 20.140 
(0.351)

Border distance grid cells Yes

Western border distance grid cells Yes

Year effects Yes Yes

Observations 833 833

R2 0.21 0.23

Notes: The dependent variable and sample are the same as in Table 2. Western border is 
equal to one if a city lies within 75 kilometers of the western border of West Germany, and 
zero otherwise. Western border 0–25km is equal to one if a city lies within 25 kilometers of 
the western border of West Germany, and zero otherwise. Western border 25–50km, western 
border 50–75km, and western border 75–100km are defined analogously. All other variables 
are defined as in Table 2. Standard errors are heteroskedasticity robust and adjusted for clus-
tering on city. 

*** Significant at the 1 percent level.
  ** Significant at the 5 percent level.

* Significant at the 10 percent level.
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Fear of Further Armed Con�ict

• Several pieces of evidence suggest that fear of a further armed
con�ict cannot explain the decline of the East-West border
cities:

– Di�cult to square with the larger decline of small cities and our
quantitative analysis

– There is no evidence of a negative e�ect of proximity to the
East-West border in centrally planned East Germany

– There is no evidence of stronger treatment e�ects close to
strategic points along the border (“Fulda Gap”)

– Nuclear deterrence made a small scale war very unlikely
– No evidence that another war was an everyday concern
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Reuni�cation

• Do we observe a reversal of fortune in the cities along the
East-West border after reuni�cation?

• There are good reasons to be sceptical:
– The size and income of the area added is much smaller

compared to division
– Heavy subsidies for the border cities are rapidly discontinued
– While division abruptly severed all links between East and West

Germany, the re-creation of such links after reuni�cation is
likely to take time
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model can explain the quantitative as well as the qualitative decline of the East-West border cities 
and provide a variety of additional evidence that our results are capturing a loss of market access 
rather than alternative possible explanations. Taken together, we provide evidence that there is 
not only an association but also a causal relationship between market access and the spatial dis-
tribution of economic activity.

Data Appendix

The data on city populations were collected from the Statistical Yearbooks of prewar Germany 
(Statistisches Jahrbuch für das Deutsche Reich), West Germany (Statistisches Jahrbuch für 
die Bundesrepublik Deutschland), and East Germany (Statistisches Jahrbuch der Deutschen 
Demokratischen Republik). Information on the latitude and longitude of West and East German 
cities was obtained from the German Federal Agency for Cartography and Geodesy (Bundesamt 
für Kartographie und Geodäsie) and the Web page http://www.jewishgen.org/ShtetlSeeker/ for 
cities that are now part of Poland and Russia.

Data on both total employment in each city in 1939 and also total employment in each city 
disaggregated into 28 sectors was taken from the 1939 population census in Germany (Band 
557, Volks-, Berufs- und Betriebszählung vom 17. Mai 1939, Statistik des Deutschen Reichs). 
The 28 disaggregated sectors are comparable to modern two-digit classifications: Agriculture, 
Mining, Minerals, Steel, Chemicals, Textiles, Paper, Printing, Leather, Wood, Food, Apparel, 
Shoes, Construction, Utilities, Business Services, Transport, Restaurants, Public Administration, 
Education, Clerical, Consulting, Medical, Veterinary, Cosmetics, Entertainment, Domestic Help, 
and Other Support Worker.

Our two measures of war devastation are taken from Friedrich Kästner (1949), who reports the 
results of a survey undertaken by the German Association of Cities (Deutscher Städtetag). Our 
refugees measure is the share of each West German city’s population that identified themselves 
as originating from the former eastern parts of Germany in the 1961 census, as reported in the 

Table 7—The Impact of Reunification

       Population growth
(1) (2) (3) (4)

Border 3 division 20.477*** 20.127 20.223 20.007 
(0.156) (0.128) (0.202) (0.136)

Border 20.141 20.141 20.236 20.064 
(0.106) (0.106) (0.168) (0.108)

Year effects Yes Yes Yes Yes

City sample All All Small cities Large cities

Year sample 1950–1988 & 
1992–2002 

1980–1988 & 
1992–2002 

1980–1988 & 
1992–2002

1980–1988 & 
1992–2002

Observations 595 238 120 118

R2 0.30 0.15 0.21 0.14

Notes: The dependent variable and explanatory variables are defined as in Table 2. In column 1 population growth rates 
are for 1950–1960, 1960–1970, 1970–1980, 1980–1988, and 1992–2002. In columns 2 to 4 population growth rates are 
for 1980–1988 and 1992–2002. Columns 3 and 4 report results for small and large cities defined as those with a 1919 
population below or above the median for the future West Germany, respectively. Standard errors are heteroskedastic-
ity robust and adjusted for clustering on city. 

*** Significant at the 1 percent level.
  ** Significant at the 5 percent level.

* Significant at the 10 percent level.
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Summary

• West German cities close to the East-West border substantially
decline after division relative to other West German cities

• The evidence suggests that this decline can be largely explained
by the change in market access of these cities

• While institutions and natural advantage are certainly also
important, market access plays a substantial role in determining
economic prosperity
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Thank You
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