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1 Introduction

In human history, social conflicts and natural disasters have often driven

down economic inequalities. The Second World War (WWII) was certainly

an extreme catastrophe. Not only did it destroy countless human lives as

well as human and economic capital; it is also argued to have been a “great

leveler” (Scheidel, 2017), an event that markedly reduced the high income

and wealth concentration at the beginning of the twentieth century (Roine and

Waldenström, 2015; World Inequality Database, 2017).

Compared to the pre-war decade, the period after the Second World War

saw a significant decline in the concentration of income and wealth in many

countries. In 1930, the top 1% of the population held 43% of total wealth in

the United States, 42% in Germany, 50% in France, and 57% in the United

Kingdom.1 In the year after the end of the war, these shares were only 30%,

25%, 31%, and 46%, respectively. Results are comparable for many other

countries’ top 1% income shares.2 As documented in Scheidel (2017) and

Ransom (2019), the equalizing effect of the Second World War can be attributed

to a number of causes, including physical destruction, expropriation and

confiscation, resettlement, and interruptions in international trade and capital

flows.

While the studies cited above provide historical time series on income and

wealth concentration, we take a different and complementary perspective. Us-

ing heterogeneous variation in the destruction of housing stock in Germany, we

quantify the extent to which WWII building destruction continues to reverber-

ate in private wealth today. Germany serves as our laboratory. Here, during the

war, Allied bombs destroyed about 20 percent of the country’s entire housing

stock. The extent of the destruction varied greatly, even across narrow regional

entities. We use this regional variation to identify the effects on today’s wealth

1Figures for the United States, France, and United Kingdom from the World Income
Database (Alvaredo et al., 2017). Figures for Germany from Albers et al. (2020).

2See Atkinson and Piketty (2007), Atkinson and Piketty (2010), Roine and Waldenström
(2015), and Bartels (2019) for a more comprehensive picture.
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distribution.

The data requirements for such an analysis are high: In addition to indi-

vidual and regional control variables, it requires valid and regionally linkable

data on the extent of bombing and on private wealth today. For the historical

data, we have digitalized levels of destruction for municipalities larger than

3,000 inhabitants based on Gassdorf and Langhans-Ratzeburg (1950). To our

knowledge, this is the most detailed digitalized database on WWII destruction

in Germany. To these data, we added historical data on regional-level economic

performance. We then linked the historical data with present-day data from

the German Socio-Economic Panel (SOEP). SOEP not only provides wealth

portfolios of the population today but also includes respondents’ and their

parents’ birthplaces. Hence, it allows present-day wealth holdings to be linked

with past regional destruction.

We expect that the destruction of housing during the Second World War

will have a negative effect on wealth today. The mechanism directly connecting

the two is the fact that WWII bombs destroyed the real estate of property

owners as well as their heirs. There are also other potential mechanisms. One

potential mechanism is education. Akbulut-Yuksel (2014) shows that bombing

prevented children from going to school, resulting in fewer years of education.

As higher education, ceteris paribus, implies higher lifetime earnings, and

income is highly correlated with wealth, this mechanism should support our

expectation. Another mechanism supporting our expectation is the adverse

effect of combat activity on health (Li and Koulovatianos, 2020). Besides these

mechanisms, which operate by way of human capital, macro-level mechanisms

with unclear implications are conceivable. For example, Brakman et al. (2004)

shows that wartime destruction caused cities to deviate from a random growth

path. If real estate prices are related to city growth, this will also have long-

term implications for wealth. As another example, Vonyó (2012) finds that the

destruction of the housing stock leads to a spatial mismatch between labor and

capital, resulting in lower productivity—and thus lower returns to capital—in
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urban areas after war.

Our empirical analysis focuses on two age cohorts. The first consists of

persons born between 1931 and 1945. They were still children or adolescents

during the war, and during the air attacks, their parents very likely lived in the

cities where the children were born. For the first cohort, we estimate whether

the level of regional destruction of the children’s birthplaces matters for wealth

holdings at the age of, on average, 65 years. The second cohort comprises

persons whose mother or father was born between 1931 and 1945. Here we

study whether the destruction of the parents’ place of birth affects wealth

at the age of about 40 years. Our results suggest that wartime destruction

has a significant negative effect on current wealth. Controlling for pre-war

regional and city-level characteristics, estimates from our preferred model

suggest a negative effect size of about −1,015 euros for individual net wealth

per additional percentage point of destruction. Effect sizes are of similar

magnitude for both birth cohorts. Analyzing the wealth portfolio in more detail,

wartime destruction is most detrimental to real estate wealth. Furthermore, we

provide evidence that education partially mediates the relationship between

the level of WWII destruction and wealth holdings today.

The remainder of the paper is as follows. Section 2 summarizes the histor-

ical context of the Allied air war and gives an overview of related literature.

Data and methods are presented in sections 3 and 4. Section 5 discusses the

results. Section 7 concludes.

2 Literature and Historical Context

2.1 Literature Review

There is an extensive literature on the socioeconomic consequences of war.

In addition to the immediate impacts, which range from death and physical

and psychological injury to the destruction of physical capital, the literature

considers a wide range of other consequences. These include, above all, the
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consequences for the growth of income and wealth,3 labor markets,4 taxation

and government spending,5 health,6 education,7 population growth,8 economic

growth and productivity,9 city size,10 and consumption.11

Within this literature, one strand provides long-term time series assessing

the distribution of certain outcomes before, during, and after periods of war.

One of the most prominent works on the impacts on wealth and income is that

of Piketty and Zucman (2014), who shows that income and wealth inequalities

in many countries dropped sharply during and after the two world wars.

For example, the top 1% income share dropped in Britain, Denmark, France,

Germany, Japan, Sweden, and the United States between 1910 and 1950 from

about 20% to 10% (Piketty and Zucman, 2014, pp.316-317). The top 1% wealth

share dropped in the same period in the United States from about 45% to 30%

and in various European countries from 60% to 40% (Piketty and Zucman,

2014, p.349). He also shows that inequalities trended upward again in the

decades after the Second World War, particularly after 1980, resulting in a

u-shaped inequality curve over the course of the last century. Piketty and

Zucman (2014) and Scheidel (2017) argue that the reduction in inequality

was caused to a large extent by wartime destruction and violent conflict. In

this vein, Piketty writes that the “concentration of circumstances (wartime

destruction, progressive tax policies made possible by the shocks of 1914–1945,

and exceptional growth during the three decades following the end of World

3See, e.g., Ichino and Winter-Ebmer (2004), Lee (2005), Burchardi and Hassan (2013), Jürges
(2013), Akbulut-Yuksel (2014), Piketty and Zucman (2014), Schiman et al. (2019), and Li and
Koulovatianos (2020).

4See, e.g., Neelsen and Stratmann (2011), Jürges (2013), Braun and Omar Mahmoud (2014),
Lee (2014), and Schiman et al. (2019).

5See, e.g., Chevalier et al. (2018).
6See, e.g., Akbulut-Yuksel (2014), Kesternich et al. (2014), Lee (2014), Kesternich et al.

(2015), van Ewijk and Lindeboom (2017), and Li and Koulovatianos (2020).
7E.g., Ichino and Winter-Ebmer (2004), Neelsen and Stratmann (2011), Jürges (2013),

Akbulut-Yuksel (2014), Lee (2014), Miguel and Roland (2011), Waldinger (2016), and Schiman
et al. (2019).

8See, e.g., Davis and Weinstein (2002).
9See, e.g., Vonyó (2012), Davis and Weinstein (2008), and Braun and Kvasnicka (2012).

10See, e.g., Davis and Weinstein (2002), Brakman et al. (2004) Bosker et al. (2007), and
Bosker et al. (2008).

11See, e.g., Kesternich et al. (2015).
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War II [...] created a historically unprecedented situation, which lasted for

nearly a century.” (Piketty and Zucman, 2014, p.356).

Another strand of literature shifts the focus from descriptions of long-term

time series to the identification of causal effects of wars. In Table 1, we classify

these studies along three dimensions: (1) type of treatment, (2) the outcome,

and (3), the time gap between cause and effect, i.e., short- vs. long-term effects.

With respect to treatment type, the literature assesses four different war-

related shocks: (1) bombing, (2) other combat activity, (3) war-induced migra-

tion flows, and (4) hunger and food shortages. Most of the studies use regional

or temporal variation in treatment intensity for the identification of effects.

Similar to our study, Akbulut-Yuksel (2014) uses regional variation in destruc-

tion intensity during WWII in her study on long-term effects on education

and health, finding significant negative long-term effects of destruction. Other

examples include Davis and Weinstein (2002) and Brakman et al. (2004), who

both use regional variations in WWII destruction levels – in Japan and Ger-

many, respectively – to assess the effects on long-term city growth. For Japan,

the authors find that destroyed cities grow faster after the war and return to

their pre-war size within 20 years, while findings for Germany suggest that

cities do not completely return to their pre-war size.

In terms of outcomes, studies focus on a number of different aspects, which

can be grouped broadly into six themes: (1) wealth, (2) economic activity,

including income and consumption, (3) education, (4) health, (5) population

growth, and (6) other outcomes. Some papers also analyze multiple outcomes

and are listed more than once in the table. Notably, and despite the large

descriptive literature on this topic, only a few papers analyze the causal effect

of war on household wealth and portfolio composition. Exceptions include

Lee (2005), Kesternich et al. (2014), and Li and Koulovatianos (2020). Lee

(2005) shows that physical injuries and exposure to combat during the US

Civil War had strong negative effects on subsequent savings, as did illnesses

while in military service. In particular, veterans who served in a company
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that underwent more dangerous military missions had less personal wealth

five years after the war. Kesternich et al. (2014) looks at the long-term effects

of WWII combat activity on civilians who lived in European combat regions.

With outcomes being measured in the first decade of the twentieth century,

they find significant negative effects for health outcomes and education but no

effects for financial wealth.12 They justify the lack of effect on today’s wealth

by the fact that wealth is mainly determined by savings and asset prices after

the war. Finally, Li and Koulovatianos (2020) analyze the effects of combat

exposure during the Second Sino-Japanese War (1937–1945) and the Chinese

Civil War (1946–1950) on health and wealth. They find a negative effect on

wealth among persons who were children or exposed to war in utero, and show

that a deterioration in health due to combat exposure is the main driver of the

result.

As regards time gaps, some papers study the short-term effects of war. With

respect to bombing, Vonyó (2012) analyzes the immediate postwar period

in Germany and shows that the destruction of the housing stock led to a

spatial mismatch of capital and labor, resulting in lower economic productivity.

Waldinger (2016) shows that the destruction of university departments in

Germany had negative effects on scientific output in the short term, but not

in the long term. Similarly, many of the papers on bombing and city growth

deal with short-term effects and their persistence (Davis and Weinstein (2002),

Brakman et al. (2004), Bosker et al. (2007), Bosker et al. (2008), Davis and

Weinstein (2008)).

Other papers show that war affects socio-economic outcomes several decades

later. Similar to our paper, many of these papers rely on recent survey data

on respondents who were treated in childhood or in utero and surveyed at an

advanced age. For example, Kesternich et al. (2015) show that WWII-related

hunger episodes during childhood have an effect on food consumption at the

12Note that the paper does not consider destruction, and that the treatment is defined rather
broadly as either living in a country that fought in WWII or living in a region in which combat
took place.
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age of 50 to 80. Similarly, in the aforementioned study by Akbulut-Yuksel

(2014), the time gap between treatment and effect is 40 years, while Li and

Koulovatianos (2020) show that war has a significant negative effect on wealth

stocks 60 or more years after treatment.
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Table 1: Literature on the causal effects of wars.

Outcome Treatment Short-term effects Long-term effects

Wealth

1) Bombing - This paper
2) Combat activity Lee (2005) Kesternich et al. (2014),

Li and Koulovatianos
(2020)

3) Migration - -
4) Hunger - -

Economic activity
(e.g. output,
income, or
consumption)

1) Bombing Vonyó (2012) Miguel and Roland
(2011), Akbulut-Yuksel
(2014), Wolf and
Caruana-Galizia
(2015)13

2) Combat activity - Ichino and
Winter-Ebmer (2004),
Lee (2014)

3) Migration Braun and Kvasnicka
(2012), Braun and
Omar Mahmoud
(2014), Braun and
Dwenger (2017)

Burchardi and Hassan
(2013)

4) Hunger - Neelsen and Stratmann
(2011), Jürges (2013),
Kesternich et al. (2015)

Education

1) Bombing Waldinger (2016) Miguel and Roland
(2011), Akbulut-Yuksel
(2014), Waldinger
(2016)

2) Combat activity - Ichino and
Winter-Ebmer (2004),
Kesternich et al. (2014),
Lee (2014)

3) Migration Waldinger (2016) Waldinger (2016),
Becker et al. (2020)

4) Hunger - Neelsen and Stratmann
(2011), Jürges (2013)

Health

1) Bombing - Akbulut-Yuksel (2014)
2) Combat activity - Kesternich et al. (2014),

Lee (2014), Li and
Koulovatianos (2020)

3) Migration - -

13The treatment in Wolf and Caruana-Galizia (2015) is regional variation of homeownership
rates instrumented by WWII bombing.
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Table 1: Literature on the causal effects of wars.

Outcome Treatment Short-term effects Long-term effects

4) Hunger - Jürges (2013),
Kesternich et al. (2015),
van Ewijk and
Lindeboom (2017)

Population

1) Bombing Davis and Weinstein
(2002), Brakman et al.
(2004), Bosker et al.
(2007), Bosker et al.
(2008), Davis and
Weinstein (2008)

Davis and Weinstein
(2002), Brakman et al.
(2004), Bosker et al.
(2007), Bosker et al.
(2008), Davis and
Weinstein (2008),
Miguel and Roland
(2011)

2) Combat activity - -
3) Migration Schumann (2014),

Braun and Dwenger
(2017)

Schumann (2014)

4) Hunger - -

Other

1) Bombing - -
2) Combat activity - Kesternich et al. (2014)

(life satisfaction, and
marital status)

3) Migration Braun and Dwenger
(2017) (marital status,
political voting),
Chevalier et al. (2018)
(political voting)

Chevalier et al. (2018)
(political voting)

4) Hunger - -

2.2 The Allied Bombing Campaign on German Territory

The identification strategy in this paper is based on regional differences in the

extent of property destruction. The Allied bombing campaign in the Second

World War was a massive military operation that inflicted heavy damage on

German cities, infrastructure, and industrial centers, destroying about 20

percent of industrial capital and residential housing stock in Germany(Albers,

1989). Initiated in September 1939, the air raids on German territory varied

greatly in intensity over the years, and the majority of damage was inflicted
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between summer 1942 and spring 1945, when the US Army Air Forces entered

the war in support of the British Royal Air Force.

Bombing targets were not chosen at random, but the various goals and scope

of the bombings introduced an important element of randomness in terms

of the populations and regions that were hit. The Allied air attacks followed

three main goals: (1) to damage specific production sites of crucial industries

such as the ball bearing, oil, and aircraft industry, (2) to weaken the morale

of the German population through area bombing of residential areas, (3) to

support and clear the way for Allied ground troops on their way toward Berlin

(The United States Strategic Bombing Survey, 1945; Hampe, 1963a). Especially

the first two goals caused heavy damage to the broader population. Area

bombing, which was implemented for the first time in spring 1942, consisted

in sending formations of hundreds of planes to cause broad and heavy damage

on populated areas within time spans of a few hours. The invasion of Germany

after the liberation of France also brought with it heavy destruction, especially

in West German cities along the border to the Netherlands, Belgium, and

France, as Allied air forces used their unrivaled superiority to ensure safe

passage for ground troops. Moreover, air attacks lacked precision and often hit

unintended targets.14

Most of the planes carrying out the attacks flew from England, and to a

minor degree from Italy and France after their liberation. There were few aerial

attacks on Germany from the East, as the Soviet Red Army used their aircraft

mainly in support of ground troops and did not strategically attack German

cities or industrial centers (Hampe, 1963a). The result was that northwestern

regions of Germany suffered more damage than eastern and southern regions,

a pattern which we exploit for the instrumental variable estimation strategy

explained in more detail in Section 4.2 (Hampe, 1963b).

For the protection of civilians, the Nazi German policy response was mainly

14The The United States Strategic Bombing Survey (1945) states “only about 20% of the
bombs aimed at precision targets fell within [the] target area”, the target area being “a circle
having a radius of 1000 feet [305 meter] around the aiming point of attack.”
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to increase anti-air defense capabilities, provide air-raid shelters, and relocate

civilians to rural sites. However, during the course of the war, Allied forces

increasingly gained control of German air space and achieved technological

superiority, rendering many defensive systems ineffective. Moreover, in the

final years of the war, German policy prioritized the protection of strategic in-

dustries over the safety of civilians, ultimately leading to an estimated 370,000

to 390,000 German civilians killed by airstrikes (Groehler, 1990, p.320). In

terms of wealth, estimates suggest that the air attacks in Germany destroyed

about 20 percent of national wealth relative to 1939 levels.15

After the war, the new German government was confronted with a severe

housing and employment shortage, aggravated by the inflow of millions of

German refugees from former Eastern territories.16 Policy makers responded

with a variety of measures, two of which are noteworthy with respect to the

study of household wealth, as they potentially affect the observed long-term

effects of the destruction. First, the German government introduced a one-off

levy on wealth: the Lastenausgleich, which transferred money from those who

had suffered no or little damage to those who had lost property. Although the

levy was 50 percent on assets held in 1948, its redistributive impact should

not be overestimated. On the one hand, beneficiaries of the levy were only

compensated for part of their losses, and replacement rates decreased with

the value of the damage.17 On the one hand, from the perspective of those

who had to pay the levy, the burden was not high, as the levy could be paid in

annuities over 30 years, facilitated by the substantial economic growth of the

1950s and 1960s. A second set of policies aimed at the provision of subsidized

housing and the construction of new, mostly rental homes. The effect was

15Estimates summarized in citet[p.243]Hampe1963a state that the total percentage of na-
tional wealth lost as a result of the war was 45, of which 12 percentage points are due to the
loss of territories east of the Oder-Neiße line and 20 to 22 percentage points to air attacks.

16By 1953, the number of refugees in West Germany had reached 8.3 million people from
former Eastern territories and 2 million from the Soviet Occupation Zone (Albers, 1989).

17Replacement rates decreased from 100 percent for damages up to 6,200 Reichsmark
(approximately 19,000 euros in 2020) to a minimum rate of 3.5 percent for damages larger than
two million Reichsmark (approximately six million euros).The minimum rate was increased to
6.5 percent in 1967. (Albers, 1989; Deutsche Bundesbank, 2019).
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that between 1950 to 1961, the number of dwellings in West Germany and

Berlin increased from 10.1 million to 16.1 million, while at the same time,

the homeownership rate declined from 39.1 to 34.1 percent (Statistisches

Bundesamt, 1955, 1964).18 Although such policies very likely affected prices

on real estate markets as well as investment decisions, their effect on post-war

household wealth is unclear.

3 Data

Our study relies on two data sources. The first source is the historical de-

struction data for German municipalities provided by Gassdorf and Langhans-

Ratzeburg (1950) (GLR), enriched with regional control variables capturing the

pre- and post-war phase. The second source is a representative household panel

dataset for Germany, the Socio-Economic Panel (SOEP). Since 2002, SOEP has

been providing information on wealth, our main outcome variable, together

with a broad set of control variables. For the analyses, all data sources are

georeferenced and the historical data is linked to present-day wealth holdings

using SOEP respondents’ place of birth.

3.1 Historical Data

3.1.1 Levels of City Destruction

Gassdorf and Langhans-Ratzeburg (1950) (GLR for short) assembled a com-

prehensive dataset on the destruction of German cities and municipalities.19

It covers all 1,898 West German municipalities with more than 3,000 inhabi-

tants 20 and provides the share of destroyed dwellings in 1945 relative to the

total number of dwellings in 1939 for 1,739 of these municipalities. Unfortu-

nately, GLR does not provide destruction information for municipalities in

18The increase also includes 0.3 million dwellings in the Saarland region that were built in
1957 when the Saarland became part of Germany again.

19We use the terms “city” and “municipality” interchangeably.
20The original GLR data contain 1,901 entries because three cities are reported twice.
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East Germany.

The GLR database builds on harmonized administrative sources, including

federal statistical offices, ministries, and local administrations. Administrative

agencies collected these data in the post-war period to allocate refugees and

reconstruction funds. In GLR, a dwelling is classified as destroyed if it was

more than 50 percent damaged.21 According to this definition and taking

the weighted average using municipalities’ population sizes in 1939, about 29

percent of the buildings were destroyed.

The extent of destruction varies with city size and across regions. Figure 1

provides a scatter plot of municipality-level destruction levels and population

sizes. At any level of city size, destruction levels exhibit large variation, while

the destruction level, on average, increases with city size. While we will control

for this relationship in the subsequent analyses, our identification strategy

builds on the differences in destruction levels across regions. Figure 2 provides

a heat map of regional destruction. To create this Figure, we georeferenced

the GLR data using the so-called Geonames database.22 The map shows that

cities cluster in the central western area of Germany (what today is the state of

North Rhine-Westphalia) and in the southwest, along the Rhine river. It is also

in these regions where most of the destroyed cities are located. However, cities

that were largely (50 percent or more) destroyed can be found in all German

regions.

We assess the quality of the GLR data in two respects. First, we compare

the average level of destruction according to GLR with two alternative highly

aggregated data sources. The United States Strategic Bombing Survey (1945)

and Albers (1989) estimate that 20 percent of dwelling units were destroyed or

heavily damaged, thus indicating a slightly lower level of destruction than the

21An exception are cities from the state of Bavaria. Here, only completely destroyed
dwellings were classified as destroyed. For robustness, we conduct our main analysis ex-
cluding Bavarian cities.

22See http://www.geonames.org. Last accessed in October 2020. To each municipality we
assigned the geo-coordinates of its center. Some of the municipalities were disbanded after
1939 and merged with neighboring cities, but they continue to exist as districts under their
old name. In these cases, we assigned the geo-coordinates of the district center.
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Figure 1: Destruction and population size
Note: The slope coefficient of the fitted line is 6.969, meaning that average destruction increases by approximately
0.07 percentage points for a one-percent increase in city size. Source: Gassdorf and Langhans-Ratzeburg (1950); own
calculations.

GLR data. This is not surprising given that the GLR data do not contain very

small municipalities, which were, on average, destroyed less than larger urban

agglomerations. Second, we compare the GLR data with the destruction data

for the largest 199 West German cities provided by Kästner (1949).23 For these

199 cities, average destruction levels based on Kästner (1949) and GLR are very

close, and the city-level destruction values form both data sources correlate

highly (0.84).24 Thus, both cross-validations suggest that the GLR data provide

valid information on the levels of destruction of German municipalities.

23This is the data source used by Brakman et al. (2004), Vonyó (2012), Burchardi and Hassan
(2013), Akbulut-Yuksel (2014), and Braun and Omar Mahmoud (2014) among others.

24Differences are largest for some cities in the state of North Rhine-Westphalia, for which the
average destruction in Kästner (1949) is 6.5 percentage points higher. A footnote in Kästner
(1949, p.368) states that their figures for North Rhine-Westphalia contain not only “completely
destroyed” but also “heavily destroyed” dwellings, pointing to the possibility that the authors
had to use a different definition of destruction for North Rhine-Westphalia than for the other
states and a different one than used in the GLR data.
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Figure 2: Share of destroyed housing stock in 1945 for cities with more than
3000 inhabitants. N = 1,739.

Source: Gassdorf and Langhans-Ratzeburg (1950); own calculations.

3.1.2 Additional Control Variables

In the analysis below, we include two types of regional variables to control for

pre-war conditions:

1. Economic performance. To capture differences in regional economic

performance, we use data from Brockmann and Halbmeier (2020) at the

level of tax districts on per-capita tax revenues from income, payroll,

wealth, and corporate taxes in the year 1938. In total, we use data for 516

tax districts covering West Germany and Berlin.

2. Population density. To capture structural differences between rural and

urban regions, we use population densities on the level of 571 administra-
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tive districts – so-called Stadt- and Landkreise – in 1939 from Statistisches

Reichsamt (1944). Population densities are defined as inhabitants per

square kilometer.

3.2 SOEP Data

The German Socio-Economic Panel (SOEP) is among the largest and longest-

running representative panel surveys worldwide and is recognized for main-

taining the highest standards of data quality and research ethics (Goebel et al.,

2019). In 2019, the survey covered about 30,000 adults in 20,000 households.

Since 1984, SOEP has provided both a broad set of self-reported “objective”

variables, such as income, age, and gender, as well as many “subjective” in-

dicators such as satisfaction with life and worries. Most importantly for our

purposes, SOEP provides detailed household information on income portfolios

and biographical data, including respondents’ own and their parents’ place of

birth.

To cope with panel attrition, several refresher samples have been added to

the SOEP to maintain the sample size. Further, to ensure the cross-sectional

representativeness in the presence of influx to the underlying target population,

several boost samples have been added.

3.2.1 Linking Historical and SOEP Data

We link the SOEP data with regional historical data using respondents’ place

of birth.

We match the municipality-level destruction data to SOEP respondents

with the closest distance. For each person, we calculate the distance between

her city of birth and all cities with destruction information and assign the

destruction rate of the closest city to each person. We drop individuals for

whom the closest distance exceeds five kilometers to ensure a close match

between city of birth and actual destruction treatment.
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We match the historical economic performance indicators using the geo-

referenced tax district borders by Brockmann and Halbmeier (2020) and the

geocoded place of birth information from SOEP. Every SOEP respondent is

matched to the tax district in which she was born. Analogously, we match SOEP

respondents with the historical population densities using the georeferenced

district borders provided by MPIDR and CGG (2011).

For the construction of what we refer to as the first-generation sample

(see Section 3.2.3), we consider SOEP respondents who were born after 1930

and before 1946 and match them with the regional information about their

own place of birth. Additionally, we investigate whether parents’ exposure

to WWII bombing had an effect on their children’s wealth “today,” motivated

by the idea that the effects of destruction last across generations. To this end,

to construct what we refer to as the second-generation sample (see Section

3.2.3), we match SOEP respondents to the destruction data using their fathers’

and mothers’ cities of birth. Figure 3 depicts the temporal sequence of birth,

bombing exposure, and wealth surveying for all samples.

3.2.2 Focal Variables

Our analyses build on two core pieces of information from the SOEP: wealth

and place of birth.

SOEP has been surveying respondents on their wealth portfolios every

five years since 2002 using the questionnaire module “my personal balance

sheet.” A unique feature of the SOEP study is that each adult respondent in a

household provides her/his portfolio. This includes net (of debt) wealth, the

net-of-debt value of the residential real estate that the respondent occupies25

and also whether (or not) the respondent owns the building she occupies. This

allows for direct linkage of an individual’s real estate today with her birth place

in the past. To cope with item-non response, SOEP provides each portfolio

25The value is only known if the respondent owns the residential property. For non-owners,
we use a value of zero.
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component in imputed form.26

Because SOEP is a panel and the wealth module was implemented four

times between 2002 and 2017, for most respondents, portfolio information is

available at several time points. In our analysis, we use the earliest possible

year for each respondent to limit the effects of old-age dissaving. Old-age

dissaving is a potential threat to our analysis as it likely attenuates wealth

differences between the wealthy and the poor, and also between those whose

real estate was destroyed and those whose real estate was left intact.27 We

censor net wealth and the net-of-debt value of residential real estate at the 0.1st

and 99.9th percentile to reduce biases from outliers.

As regards respondents’ birth, SOEP provides the year and also geocoded

place of birth (the latter since 2012). The parents’ cities of birth were first

collected in 2018, either indirectly, by asking SOEP respondents about their

parents, or directly from the parents, provided they participated in SOEP.

Unfortunately, respondents’ own place of birth is not available for two SOEP

subsamples – L2 and L3 – which consequently do not enter the subsequent

analysis. L2 and L3 constitute about 16.7 percent of all SOEP individuals in

2012 and comprise mainly young families with low income. The exclusion of

the two samples should be innocuous for our results, as persons born 1945 and

earlier constitute only around 0.5 percent of samples L2 and L3. Apart from

this, the parental place of birth is not available for a smaller share of SOEP

respondents who conducted paper- or web-based interviews as the questions

about the parental place of birth were only used in computer-assisted personal

interviews (CAPI).28

26For each wealth item, five imputations are provided.
27Similarly, selective deaths within the population also potentially affect our analysis. If

poorer individual pass away at younger ages, they are less likely to be surveyed. Based on this
assumption, selective death also leads to an underestimation of potential effects.

28CAPI interviews constituted about 76 percent of all interviews in 2018 Further, parental
information is available for non-CAPI interviewees if parents themselves participated in SOEP.
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3.2.3 Construction of Working Samples

Our analyses rely on different SOEP working samples.

The first-generation sample includes SOEP respondents who were born

after 1930 and before 1946, and thus were directly exposed to the bombings

in childhood. As information in the GLR data is restricted to West German

cities and Berlin, we exclude respondents from East Germany. In addition, we

exclude respondents who lived part of their lives in the German Democratic

Republic (GDR) as they experienced an additional wealth shock with the

creation of a socialist system.

We apply analogous sample selection criteria to the two second-generation

samples as we did for the first-generation sample. For the sample of fathers, we

select individuals whose fathers were born between 1931 and 1945. The father’s

place of birth has to be in West Germany or Berlin, within five kilometers of

a city with information on WWII destruction, and the respondent (not the

father) may not have lived in the GDR.29 In the sample of mothers, we apply

analogous criteria.

The effect of these sample selection criteria for sample sizes is presented

in Table 2. The table shows that from the initially 53,415 individuals in the

SOEP for whom wealth information is available, 1,535 remain in the final

first-generation sample. Most individuals, 86.6 percent, are dropped because

they were not born between 1931 and 1945. Another 5.6 percent are dropped

because the place of birth is missing. In the second-generation samples, sam-

ple selection criteria have similar effects, but relatively larger numbers of

individuals are dropped due to a lack of data on parents’ birthplaces.

29The data do not allow us to determine whether parents lived in the GDR. However, as the
focus is on parents born in West Germany before 1946, almost all of the children were born
before 1990, when the GDR still existed. If children did not live in the GDR, we consider it to
be unlikely that their parents lived for an extended period in the GDR.
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Figure 3: Timeline of events

Table 2: Dropped number of observations due to sample selection criteria and
final sample sizes.

First gen. Second gen.
fathers

Second gen.
mothers

Initial sample (N) 53415 53,415 53,415
Sample selection criterium: Dropped (N):

+ Born 1931-1945 -46277 −40,117 −40,701
+ Did not live in GDR -1791 −2,954 −2,787
+ With geocoded birth place -2968 −8,539 −8,204
+ Birth place in West Germany or Berlin -491 −474 −438
+ Birth place within 5km to city from GLR data -311 −280 −265
+ Non-missing destruction and population -42 −29 −34

Final sample (N) 1535 1,022 986

Note: The initial sample consists of all individuals who participated in at least one of the four survey waves that
included the wealth questionnaire (2002, 2007, 2012, or 2017). Source: SOEP v35.

3.2.4 Descriptive Characteristics of the Working Samples

Table 3 provides descriptive statistics for the first- and second-generation

samples. Column 1 shows that the individuals in the first-generation sample
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are, on average, 67.12 years old, hold 193,323 euros of net wealth, and 64.56

percent are homeowners. They were born in cities that had, on average, 401,820

inhabitants in 1939 and that were 21.98 percent destroyed. Columns (3) and (5)

show that individuals in the second-generation samples are, by construction,

substantially younger than the first-generation sample with an average age of

39.3 years (father sample) and 42.6 years (mother sample). Consistent with the

lifecycle hypothesis, their average net wealth is, at around 40,000 euros, lower

than that of the first-generation sample. Parents of these second-generation

individuals were born in cities that had, on average, about 300,000 inhabitants

and that were 23.2 (fathers) and22.0 (mothers) percent destroyed. Further,

the table compares these samples to persons from the same birth cohort who

(or whose parents) were also born in West Germany or Berlin, but who had

to be excluded from analysis because their municipalities of birth are more

than five kilometers away from the closest city in the GLR data. As could

be expected, columns (2), (4), and (6) show that excluded persons—or their

parents—come from more rural regions, as indicated by the lower population

density indicators and lower regional per-capita tax returns. Further, the

ratio of homeowners is higher among excluded persons in the case of the two

second-generation samples.
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4 Methods

4.1 Specification of Regressions

By exploiting the exogenous variation of destruction, we identify the causal ef-

fect of the shock exposure on wealth stocks today. The wealth stock is captured

by three variables: net-of-debt wealth (in euros), net value of primary residence

(in euros), and being the owner of primary residence (dummy variable). Wealth

is always measured in the earliest available year between 2002 and 2017. For

the first-generation sample, which was treated with different intensities of

destruction at the age of 0 to 10 years, the basic OLS regression model takes

the form,

yimrt = α + β1Dm +X ′iβ2 +V hist′
r β3 +

∑
t

Dtβt + εimrt . (1)

The left-hand variable, yimt, measures the wealth stock of a respondent i in

year t, born in municipality, m, in region r.

The first right-hand variable, Dm, is the percentage share of the destroyed

housing stock in a person’s birthplace, m. The proposed coefficient of interest

is β1. If higher destruction in the past implies lower wealth today, β1 will

be negative. X ′i is a set of individual-level control variables including age,

age squared, and the federal state where the respondent was born. Dt is a

dummy variable indicating the year t ∈ (2002,2007,2012,2017) when wealth

was surveyed.

A potentially important confounding factor is the past economic develop-

ment of a region that both made bombardment more likely and also affects

wealth stocks today. Allied forces indeed targeted specific industries, important

infrastructures, and larger cities in general, and it is possible that these factors

correlate with post-war growth, affecting income and wealth levels up to the

present. To mitigate such effects, we include V hist′
r , a set of variables capturing

the pre-war economic development of the birth region of i: the income, payroll,
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corporate, and wealth tax revenue per capita, the regional population density,

as well as the number of inhabitants of a municipality.

Finally, εimrt is a random, idiosyncratic error term, clustered at the level of

GLR municipalities to account for correlations in wealth between individuals

born in the same region of destruction.

Additionally, our second strategy is to bypass confounding factors by means

of IV estimations detailed below.

In the second-generation sample, fathers and mothers were aged between 0

and 10 years at the end of the war, and wealth of their children is measured 60

to 70 years later. To assess the effects of destruction of a parent’s city of birth

on individual i’s wealth, we build on adapted version of model (1), taking the

form,

yimprpt = αp + βp1D
p
mp +X ′iβ

p
2 +V hist′

rp β3 +
∑
t

Dtβt + εimprpt , p ∈ (mother, father).

(2)

The treatment now is Dpmp , the destruction of the father’s or mother’s city of

birth. Hence, if higher destruction of the father’s (mother’s) birth place in the

past imply lower wealth today, βf1 (βm1 ) will be negative. V hist′
rp captures the

pre-war economic development (as defined above) of the birth region of parent

p of i.

Because the wealth data is multiply imputed, in all estimations, we use

Rubin’s rule (Rubin, 1987).

4.2 Instrumental Variables

Following Vonyó (2012) and Akbulut-Yuksel (2014), we use the distance be-

tween a municipality and London as an instrumental variable.30 Figure 4

shows that there is a strong negative correlation between the distance to Lon-

30Miguel and Roland (2011) use distance between Vietnamese regions and the 17th parallel
north in their study on bombing during the Vietnam War.
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don and the degree of destruction. That the instrument is relevant is indicated

by relatively high F statistics: Depending on the sample of interest, these

range between 10.1 and 24.5. 31 F-statistics are not higher because we take a

conservative approach by clustering on the level of GLR municipalities, and

there is, by construction, no variation in the instrument and the instrumented

destruction variable within clusters.

There are several possible reasons why more distant municipalities were

bombed less. First, the range of aircraft types was limited, particularly in the

early years of the war.32 Second, as argued by Hampe (1963b), most regions in

Germany offered valuable targets, and from a simple cost-benefit perspective,

it was more convenient to attack nearby regions. Third, the course of the war

led to invasion of British and Americans troops from the West, escorted by

heavy bombardments that destroyed several municipalities near the German

western border.

As regards exogeneity of the instrument, our main concern is that the

distance variable picks up peculiarities of the German economic geography.

For example, the federal state of Bavaria is in one of the richest areas of

Germany and is also far from London. To ensure that our estimates are robust

to such unintended links, we repeat all estimations in the robustness section

excluding specific states.

31These are Kleibergen-Paap rk Wald F-statistics for a test of weak instruments for the
two-stage least squares estimator as reported by Stata’s ivreg2 command (Baum et al., 2002).
Based on critical values from Stock and Yogo (2005), F-statistics larger than 16.38 imply that
the null hypothesis of weak instruments can be rejected at a significance level of 5%. The null
hypothesis states specifically that a Wald test on the estimated coefficient of interest (β1) has a
size larger than 10%, meaning that statistically, inference on β1 is prone to type-I errors under
the null hypothesis. A second, looser null hypothesis is that the Wald test size is more than
15%, which corresponds to a critical F-statistic of 8.96. All of our IV regressions surpass this
second critical value.

32Although bombers had sufficient range to penetrate deep into German territory, the limited
range of accompanying fighter aircraft posed a major problem for Allied forces. An important
technical innovation was the introduction of the P-47D Thunderbolt and P-51 Mustang long-
range fighters in 1943, which made it possible to escort bombers deeper into the German
territory (p.6 The United States Strategic Bombing Survey, 1945; Hampe, 1963a, p.125)
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Figure 4: Destruction and distance from London of German municipalities.
Note: The figure shows all 1739 municipalities with valid destruction information. Population-weighted average
destruction is calculated for bins of 100 kilometers using a municipality’s number of inhabitants in 1939 as weight.
Source: Gassdorf and Langhans-Ratzeburg (1950); own calculations.

5 The Long-Run Effect of Bombings on Wealth Hold-

ings

5.1 Regression Results

Table 4 reports the estimate of the destruction parameter, β1, from OLS and

IV regressions for the first-generation sample for each of our three dependent

variables: net wealth, net value of primary residence, and being a homeowner.

For both models, OLS and IV, we estimate two specifications, differing in the

set of control variables: while in specification (1), X ′ only contains controls for

age, specification (2) also includes the state in which the respondent was born

to control for regional effects resulting, e.g., from different developments in

real-estate markets.

All OLS estimates of the destruction parameter are significant and negative,

suggesting that the experience of bombing during childhood has a permanent

negative effect on wealth holdings in later life, including the probability of

being a homeowner. The effect is economically relevant. As an example, a one
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percentage point increase in the proportion of destroyed residential buildings

in the municipality of birth reduces net wealth later in life by about −1,015

to −1,131 euros. The effect size equals approximately 0.5% of the average net

wealth in the sample. A main question is whether the detrimental effect on net

wealth is due to lower real estate possessions. This is the case: the higher the

level of destruction, the lower the value of real estate and the probability of

possessing real estate. With an effect size of about −718 to −836 euros, losses in

real estate explain more than two thirds of the losses in net wealth. Moreover,

small standard errors indicate that there is a strong link between destruction

and real estate holdings.

The IV estimations confirm the negative effect of having experienced bomb-

ing in WWII on wealth holdings today. Quantitatively, the effects are stronger

and estimated with less precision compared to OLS. In sum, the estimates

for the first-generation sample support the idea that WWII destruction has a

long-lasting effect on wealth holdings of German households.

The regression results for the two second-generation samples support the

above assessments. Table 5 provides the effects for the treatment of fathers and

Table 6 of mothers. Quantitatively and qualitatively, the OLS estimates for the

second-generation sample are very similar to the first-generation sample. As

regards the treatment of fathers, OLS estimates show that a one percentage

point increase in destruction experienced by parents reduces the later-life

net wealth of their children by −964 to −1,055 euros. For the treatment of

mothers, the effects are somewhat smaller (−753 to −974 euros). Again, the

detrimental effect of destruction operates strongly through real estate holdings:

According to the OLS estimates, a marginal increase in destruction in the

father’s region reduces the net value of the children’s primary residence by

−488 to −507 euros and between −385 and −485 euros for mother’s region.

Again, destruction is echoed again in the probability of being a homeowner.

Compared to the effects estimated in the first generation, we find a larger

effect of the destruction level of fathers’ regions on the likelihood of being a

28



homeowner, −0.293 to −0.358 percentage points in case of OLS, but no effect

of the destruction level of mothers’ regions. One possible explanation is the

channels through which assets are transferred between generations. The issue

of inheritance is further explored in the following mediation analysis. Table

7 shows that bombardment has a substantial detrimental economic impact.

According to the point estimates, average net wealth was 16,553 to 22,330

euros higher in the absence of bombardment, depending on the sample. These

absolute differences correspond to 11.5 percent of average net wealth in the

first-generation sample, 24.3 percent in the second-generation father sample,

and 16.3 percent in the mother sample. For net value of the primary residence,

the losses amount to 8,452 to 15,781 euros.33

Irrespective of the outcome, effects in the IV regressions are quantitatively

larger than in OLS but estimated with lower precision. This result coincides

with the results of the study by Akbulut-Yuksel (2014), who use the same

identification strategy as ours. A likely explanation is that OLS estimates are

somewhat biased towards zero due to omitted variables. Although we include

pre-war economic control variables on a small regional level, we do not control

for any factors on the municipality level other than the number of inhabitants.

One might, for example, think that omitting the municipality-level population

density biases the OLS results if wealthier people lived denser municipalities

and these municipalities were attacked more heavily. Both assumptions may

be true given that population density should correlate positively with property

prices and economic development. Moreover, Allied forces might have attacked

denser cities more heavily due to their strategy of bombing to break the morale

of the German population or other strategic considerations. Overall, OLS

estimates may be interpreted as a conservative lower bound of the true effect,

which is negative regardless of the estimation method.

33To calculate hypothetical distributions of net wealth, we add to each person’s net wealth
an amount corresponding to the level of destruction that the person experienced times the
estimated effect of destruction based on specification (2).
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Table 4: Effect of destruction, first generation, 1931-1945 cohort.

OLS IV

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

Net wealth -1130.8∗∗∗ -1014.6∗∗ -4113.1∗∗ -5725.0∗

(426.6) (467.5) (1953.9) (3037.4)

Net value primary resid. -835.6∗∗∗ -718.1∗∗∗ -3578.6∗∗∗ -2386.5∗∗

(211.7) (174.0) (1004.7) (1074.0)

Homeownership -0.175∗ -0.194∗∗ -0.594∗∗ -0.235
(0.092) (0.093) (0.297) (0.392)

Note: Specifications (2) and (4) include federal state dummy variables. Further controls in all regressions: age and
age squared, population in 1939, population in 1939 squared, density in 1939, per-capita wealth, payroll, income,
and corporate tax in 1938. Instrument: distance to London. The number of observations is 1,535 in all regressions.
Standard errors in parentheses, clustered on the level of GLR municipalities, ∗ significant at 10%, ∗∗ significant at
5%, ∗∗∗ significant at 1%. Source: SOEP v35.

Table 5: Effect of destruction, second generation, 1931-1945 father cohort.

OLS IV

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

Net wealth -1055.0∗∗∗ -963.8∗∗∗ -3775.7∗∗ -1330.3
(395.0) (333.3) (1515.0) (1963.7)

Net value primary resid. -487.7∗∗∗ -506.8∗∗∗ -1889.5∗∗∗ -1557.6∗∗

(133.5) (121.1) (688.1) (688.6)

Homeownership -0.293∗∗∗ -0.358∗∗∗ -0.563∗ -0.651
(0.098) (0.099) (0.316) (0.436)

Note: Specifications (2) and (4) include federal state dummy variables. Further controls in all regressions: age and
age squared, population in 1939, population in 1939 squared, density in 1939, per-capita wealth, payroll, income,
and corporate tax in 1938. Instrument: distance to London. The number of observations is 1,022 in all regressions.
Standard errors in parentheses, clustered on the level of GLR municipalities, ∗ significant at 10%, ∗∗ significant at
5%, ∗∗∗ significant at 1%. Source: SOEP v35.
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Table 6: Effect of destruction, second generation, 1931-1945 mother cohort.

OLS IV

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

Net wealth -973.8∗∗ -753.2∗∗ -4564.2∗∗ -34.8
(409.8) (366.6) (1876.0) (2419.0)

Net value primary resid. -485.3∗∗∗ -384.6∗∗ -2643.0∗∗∗ -1582.3
(148.0) (148.7) (829.5) (1002.0)

Homeownership -0.136 -0.131 -0.109 0.083
(0.090) (0.099) (0.327) (0.553)

Note: Specifications (2) and (4) include federal state dummy variables. Further controls in all regressions: age and
age squared, population in 1939, population in 1939 squared, density in 1939, per-capita wealth, payroll, income,
and corporate tax 1938. Instrument: distance to London. The number of observations is 986 in all regressions.
Standard errors in parentheses, clustered on the level of GLR municipalities, ∗ significant at 10%, ∗∗ significant at
5%, ∗∗∗ significant at 1%. Source: SOEP v35.
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5.2 Mediation Analysis

The mediation analysis seeks to identify and explain the mechanisms un-

derlying the observed relationship between wartime destruction and wealth

holdings today through the inclusion of third variables, the so-called media-

tors. Rather than a direct causal relationship between wartime destruction and

wealth, the mediation analysis proposes that wartime destruction influences

the mediator variables, which in turn influence wealth holdings.

Against the background of the existing literature on the consequences of

wars, we study the role of the following potential mediators:

• Education. Several studies show (Table 1) the detrimental effect of war

and wartime destruction on educational outcomes. According to Akbulut-

Yuksel (2014), World War II destruction in Germany reduced the years

of school attendance at that time. As higher education, an important

component of human capital, implies higher lifetime income and thus

a higher propensity to save and accumulate wealth (Card, 1999), we

expect education to be an important mediator that explains part of the

total effect of destruction on wealth. As a measure for education, we

Table 7: Hypothetical distribution of average wealth stock assuming no de-
struction.

OLS (2) IV (2)

Observed Hypothetical Difference Hypothetical Difference

Net wealth:
First generation 193,323 215,621 22,298 319,146 125,823
Second generation,
fathers

91,751 114,080 22,330 122,572 30,821

Second generation,
mothers

101,385 117,938 16,553 102,149 764

Net value of primary residence:
First generation 99,873 115,654 15,781 152,322 52,449
Second generation,
fathers

38,887 50,629 11,741 74,975 36,087

Second generation,
mothers

47,210 55,661 8,452 81,984 34,775

Note: Source: SOEP v35.
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use a person’s highest educational degree classified according to the

International Standard Classification of Education (ISCED) (UNESCO

(2006)).

• Health. Health is another important part of human capital and presum-

ably operates in a similar way to education. Several studies find that

war-related treatments have long-lasting detrimental effects on health

outcomes (see Table 1). Hence, we expect that health, like education,

explains part of the total effect of destruction on wealth. As a measure of

health, we use a person’s current satisfaction with her health, self-rated

on a 0-to-10 scale.34

• Lifetime labor market outcomes. For the vast majority of people, work

is a central determinant of material well-being. Labor market outcomes

may pick up potential effects of destruction on regional economic devel-

opment, both in regions where individuals were born as well as in regions

to which they moved later in life. For example, the results of Brakman

et al. (2004) and Bosker et al. (2008) indicate that the WWII bombings

in Germany reduced city-level population growth up to 50 years after

the war, which might have affected regional economic development in

various ways. We use three indicators of labor market success: 1) The age

at which a person had her first job, to test whether labor market entrance

decisions were affected by destruction. 2) The years of total labor market

experience to measure lifetime labor supply. 3) An indicator of lifetime

income.

• Inheritances. The channel of missed inheritances due to wartime destruc-

tion might be the most obvious channel negatively affecting the wealth

position today – especially for the second-generation sample. To assess

this channel, we construct a dummy variable that indicates whether a

34Unfortunately, the data do not contain information on health during childhood or a
person’s medical history.
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person has received an inheritance or inter vivos gift. Depending on

the availability of data, the dummy is defined by one of three variables:

individual inheritances over the lifetime up to the year 2001; individual

inheritances during the period 2002 to 2017; household-level inheri-

tances during the years a person participated in the SOEP. Due to the

differences in the measurement, we expect significant measurement error

in the variable.

To study the role of the potential mechanisms, we proceed in three steps.

First, we re-estimate equations (1) and (2), but use the potential mechanism

as the dependent variable in lieu of wealth (row a. in Table8). That is, we

test whether differences in the local level of wartime destruction affect the

respective mediator. Second, we test whether the mediator is correlated with

wealth (row b). For a causal pathway to exist, we would expect that wartime

destruction directly impacts the mediator, which in turn is correlated with

wealth. Third, we estimate the magnitude of the mediated effect using the

method of Acharya et al. (2016), which relies on the Average Controlled Direct

Effect (ACDE). The ACDE is defined as the direct causal effect of destruction

on wealth if there were no mediated effects.35 Row d reports the difference

between the ACDE and the total effect of destruction as an estimate for the

magnitude of the mediated effect, whereas row c reports the total effect of

destruction as a reference.36

Table 8 summarizes the results for all three samples. Education and de-

struction are always negatively related, while education correlates positively

with net wealth. Depending on the sample, education explains about 25 to

256 euros of the total effect of destruction on wealth. The contribution of

education is smaller in the second-generation samples, possibly because the

35More precisely, “[t]he CDE represents the causal effect of a treatment when the mediator
is fixed at a particular level.” (Acharya et al., 2016). In the analysis, all mediators are fixed at 0
or at the lowest category (education and age (minimum legal working age (13 years)).

36The total effects reported in Table 8 differ slightly compared to the main results reported
in Tables 4 to 6 because some observations had to be dropped from the sample due to missing
values in the mediators.
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effect of education on net wealth (row b) is smaller than in the first-generation

sample. This is reasonable considering that the second generation is younger

than the first generation and education still has not yielded the full lifetime

returns. Satisfaction with health correlates positively with net wealth, but

the correlation with destruction is rather weak. In sum, we find a small but

insignificant mediating effect in the first-generation sample of about 96 euros,

and null effects for the second-generation samples. Regarding the labor market

outcomes positively correlate with net wealth have a weak negative correlation

with destruction, indicating that individuals from more severely destroyed

municipalities started to work at a younger age, accumulated less labor market

experience, and earned less lifetime income. Yet the mediating effect of the

labor market outcomes is negligible. The same holds for inheritances. This

runs counter to our expectations because inheritances are an essential channel

through which families pass on wealth to their children. We suspect, however,

that measurement error in the inheritance indicator introduces significant bias

into the estimates.

Overall, the mediation analysis points to education as an important media-

tor that, in the first-generation sample, contributes about one quarter to the

total effect of destruction on net wealth. The mediation analysis also shows that

a large share of the total effect is not explained by the mediators we considered,

pointing to the possibility that other mediators exist that we could not consider

due to data constraints. For example, Second World War destruction triggered

large-scale rebuilding programs and important government interventions into

the real estate market that may have had long-lasting effects on individual

investment behavior and household portfolios. Further, while we considered

lifetime labor market outcomes, it is also possible that effects of destruction

were mediated through the capital market. Affected individuals potentially

had less assets for investment or as collateral for mortgages, such that post-war

wealth differences were perpetuated over decades.
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6 Robustness

6.1 Dealing with Skewness

Wealth distributions are known to be skewed, with the effect that a few obser-

vations with high assets may drive the results. To check whether this is the

case, we repeat the estimation using two transformations of the dependent

variable that are robust to outliers. First, we censor the dependent variables at

the 1st and 99th percentile. Second, instead of wealth, we use each observa-

tion’s standardized rank in the wealth distribution (position on the cumulative

density).

Estimations results are summarized in Tables 9 to 11 for the first- and

second-generation samples. The tables confirm the results from the main anal-

ysis for the transformed two variables: Destruction has a significant negative

effect on net wealth and the net value of the primary residence. The robustness

checks also show that, in case of net wealth, the effect size is partly driven by

observations with high net wealth. Effect sizes for censored net wealth are

about one third smaller than in the main analysis. In the case of the net value

of the primary residence, the robustness checks show that effect sizes are not

driven by observations at the top or bottom of the distribution.

6.2 Dealing with Spurious Correlation

It is not excluded that spurious correlation between destruction and the post-

war economic development of specific federal states drive our results. Regions

that were formerly relatively weak economically, such as Bavaria and Baden-

Württemberg, are now among the strongest and were also less affected by WWII

bombings than other states. The opposite is true, for example, for North Rhine-

Westphalia, which was heavily destroyed during WWII and saw its mining

industry decline in the post-war decades, leading to economic downturn.

To study the influence of individual states on the results, we implement

a regional jackknifing procedure. That is, we re-run the basic regressions
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Table 9: Effect of destruction, first generation, 1931-1945 cohort.

OLS IV

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

Net wealth (censored) -782.822∗∗ -711.803∗ -4143.336∗∗∗ -2924.464
(376.285) (387.840) (1492.887) (1786.055)

Net value primary resid. -681.569∗∗∗ -618.716∗∗∗ -2986.519∗∗∗ -1905.767∗∗

(censored) (185.986) (159.146) (850.186) (889.477)

Net wealth (rank 0-1) -0.001∗∗ -0.001∗∗ -0.007∗∗∗ -0.005∗∗

(0.001) (0.001) (0.002) (0.003)

Net value primary resid. -0.002∗∗∗ -0.002∗∗∗ -0.007∗∗∗ -0.004∗

(rank 0-1) (0.001) (0.000) (0.002) (0.002)
Note: Specifications (2) and (4) include federal state dummy variables. Further controls on all regressions: age and
age squared, population in 1939, population in 1939 squared, density in 1939, per-capita wealth, payroll, income,
and corporate tax in 1938. Instrument: distance to London. The number of observations is 1,536 in all regressions.
Standard errors in parentheses, clustered on the level of GLR municipalities, ∗ significant at 10%, ∗∗ significant at
5%, ∗∗∗ significant at 1%. Source: SOEP v35.

from our main analysis, always leaving out one region. The jackknife method

performs r = 1, . . . ,16 regressions. In each run, all observations living in a state

r are left out.

Figures 5 to 13 in the Appendix show the distribution of the r jackknife

coefficients for each dependent variable and sample. The jackknife procedure

reconfirms our main analysis. Overall, omitting a federal state changes the re-

sults very little. Nonetheless, some tendencies are observable. First, leaving out

a state reduces sample size and this tends to widen confidence bands. Second,

leaving out North Rhine-Westphalia strengthens the negative effect of wartime

destruction, suggesting that the relation between destruction and wealth is

stronger in the other states. Leaving out Bavaria or Baden-Württemberg has

the opposite effect.
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Table 10: Effect of destruction, second generation, 1931-1945 father cohort.

OLS IV

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

Net wealth (censored) -730.426∗∗∗ -697.513∗∗∗ -3279.059∗∗∗ -1294.463
(252.188) (267.338) (1209.172) (1618.460)

Net value primary resid. -412.160∗∗∗ -454.336∗∗∗ -1672.774∗∗∗ -1477.184∗∗

(censored) (118.212) (114.436) (588.820) (644.627)

Net wealth (rank 0-1) -0.002∗∗∗ -0.002∗∗∗ -0.008∗∗∗ -0.006∗∗

(0.001) (0.001) (0.003) (0.003)

Net value primary resid. -0.002∗∗∗ -0.002∗∗∗ -0.005∗∗∗ -0.006∗∗

(rank 0-1) (0.000) (0.000) (0.002) (0.002)
Note: Specifications (2) and (4) include federal state dummy variables. Further controls on all regressions: age and
age squared, population in 1939, population in 1939 squared, density in 1939, per-capita wealth, payroll, income,
and corporate tax 1938. Instrument: distance to London. The number of observations is 1,021 in all regressions.
Standard errors in parentheses, clustered on the level of GLR municipalities, ∗ significant at 10%, ∗∗ significant at
5%, ∗∗∗ significant at 1%. Source: SOEP v35.

Table 11: Effect of destruction, second generation, 1931-1945 mother cohort.

OLS IV

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

Net wealth (censored) -661.728∗∗ -491.002∗ -3972.678∗∗∗ -1016.406
(256.413) (256.847) (1525.028) (1874.654)

Net value primary resid. -413.172∗∗∗ -327.764∗∗ -2213.245∗∗∗ -1508.658
(censored) (128.145) (133.907) (678.882) (948.701)

Net wealth (rank 0-1) -0.002∗∗∗ -0.002∗∗∗ -0.005∗∗ -0.002
(0.001) (0.001) (0.002) (0.004)

Net value primary resid. -0.001∗∗ -0.001∗∗ -0.003∗ -0.002
(rank 0-1) (0.000) (0.000) (0.002) (0.003)

Note: Specifications (2) and (4) include federal state dummy variables. Further controls on all regressions: age and
age squared, population in 1939, population in 1939 squared, density in 1939, per-capita wealth, payroll, income,
and corporate tax 1938. Instrument: distance to London. The number of observations is 987 in all regressions.
Standard errors in parentheses, clustered on the level of GLR municipalities, ∗ significant at 10%, ∗∗ significant at
5%, ∗∗∗ significant at 1%. Source: SOEP v35.

7 Conclusion

The Second World War has often been called a “great leveler” (Scheidel, 2017)

that markedly reduced persistently high income and wealth concentrations

(Roine and Waldenström, 2015; World Inequality Database, 2017). The present
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work shows that the wartime destruction left its mark on the level of private

wealth today: People who were exposed to particularly heavy bombing during

the war have fewer assets today. The results indicate that today’s net wealth

was lowered by about 12 percent by the bombings. This also carries over to the

next generation, where the present work finds reductions of net wealth due to

wartime destruction in the range of 16 to 24 percent.

The evidence from the present and previous studies suggests that exposure

to war in early life has long-run effects on well-being later in life. This holds

for many dimensions of well-being, including wealth, income, health, and

education. These long-term welfare costs of ongoing armed conflicts highlight

the importance of peaceful resolutions of conflicts.

From a data infrastructure perspective, the paper highlights the advantages

of using biographical information from prospective panel studies together with

regional indicators—for the currently surveyed sample as well as for surveys of

the parent generation. Complemented with digitalized (historical) data from

archives, such approaches open up a wide range of research opportunities (see

Kesternich et al. (2014) and Schröder et al. (2020)).
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Appendix

A Mediation Analysis – Construction of Lifetime Income In-

dicator

In the mediation analysis, we use different measures of lifetime income depend-

ing on the sample. For the first-generation sample, we base the measure on a

person’s pension—or pension entitlement in the rare cases where somebody is

not yet retired. We rank all individuals according to the pension or pension

entitlement and use the rank, standardized to the sample size such that the

variable ranges from zero to one, as the mediator. We apply this rank trans-

formation to make the mediator comparable to that of the second-generation

sample.

In case of the second-generation sample, pension entitlements are missing

for a relatively large part of the sample. Further, the sample is younger than

the first-generation sample and there is a larger variation in age within the

sample, such that we chose a different measure. We use the rank of a person

according to her current labor market earnings, relative to persons of the same

age. To calculate the rank of labor market earnings, we group all individuals

into five-year age groups. For each age group, we run a Mincerian regression

of current gross labor market earnings regressed on age, education, and labor

market experience. We predict the labor market earnings a person had if she

had the maximum age within that age group to account for the within-age

differences in that group. We rank each person according to the predicted

income within that age group and standardize the rank with the group-specific

number of observations.
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Figure 5: Effect of destruction, first generation, 1931-1945 cohort.

Note: The graph shows the point estimates of the effect of destruction and the 95% confidence interval for regressions,
in which observations born in a specific federal state are dropped. The federal state is shown on the ordinate axis.
Data: SOEP v35.
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Figure 6: Effect of destruction, first generation, 1931-1945 cohort.

Note: The graph shows the point estimates of the effect of destruction and the 95% confidence interval for regressions
in which observations born in a specific federal state are dropped. The federal state is shown on the ordinate axis.
Data: SOEP v35.
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Figure 7: Effect of destruction, first generation, 1931-1945 cohort.

Note: The graph shows the point estimates of the effect of destruction and the 95% confidence interval for regressions,
in which observations born in a specific federal state are dropped. The federal state is shown on the ordinate axis.
Data: SOEP v35.
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Figure 8: Effect of destruction, second generation, 1931-1945 father cohort.

Note: The graph shows the point estimates of the effect of destruction and the 95% confidence interval for regressions
in which observations whose father was born in a specific federal state are dropped. The federal state is shown on
the ordinate axis. Data: SOEP v35.
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Figure 9: Effect of destruction, second generation, 1931-1945 father cohort.

Note: The graph shows the point estimates of the effect of destruction and the 95% confidence interval for regressions
in which observations whose father was born in a specific federal state are dropped. The federal state is shown on
the ordinate axis. Data: SOEP v35.
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(b) Homeownership, IV, second generation, fathers
Figure 10: Effect of destruction, second generation, 1931-1945 father cohort.

Note: The graph shows the point estimates of the effect of destruction and the 95% confidence interval for regressions
in which observations whose father was born in a specific federal state are dropped. The federal state is shown on
the ordinate axis. Data: SOEP v35.
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Figure 11: Effect of destruction, second generation, 1931-1945 mother cohort.
Note: The graph shows the point estimates of the effect of destruction and the 95% confidence interval for regressions
in which observations whose mother was born in a specific federal state are dropped. The federal state is shown on
the ordinate axis. Data: SOEP v35.
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(b) Net value primary residence, IV, second generation, mothers
Figure 12: Effect of destruction, second generation, 1931-1945 mother cohort.
Note: The graph shows the point estimates of the effect of destruction and the 95% confidence interval for regressions
in which observations whose mother was born in a specific federal state are dropped. The federal state is shown on
the ordinate axis. Data: SOEP v35.
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Figure 13: Effect of destruction, second generation, 1931-1945 mother cohort.
Note: The graph shows the point estimates of the effect of destruction and the 95% confidence interval for regressions
in which observations whose mother was born in a specific federal state are dropped. The federal state is shown on
the ordinate axis. Data: SOEP v35.
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