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Abstract 

During World War II, more than one-half million tons of bombs were dropped in aerial raids on 

German cities, destroying about forty percent of the total housing stock nationwide. With a large 

fraction of the male population gone, the reconstruction process had mainly fallen on women in 

postwar Germany. This paper provides causal evidence on long-term legacies of postwar 

reconstruction and mandatory employment on women's labor market outcomes. We combine a 

unique dataset on city-level destruction in Germany caused by the Allied Air Forces bombing 

during WWII with individual survey data from the German Microcensus. Using difference-in-

difference and instrumental-variable strategies, we find that postwar mandatory employment 

reduced female labor force participation and hours worked in the long-run. However, our results 

show that participating in postwar reconstruction efforts increased the female presence in 

medium-skill and female-dominated occupations. These results survive after accounting for labor 

supply side factors such as wealth and savings loss during WWII, war relief payments and 

change in the composition of population and labor demand side factors such as female share in 

industry, construction, service and public sectors.  
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1. Introduction 

 Large and aggregate shocks caused by natural disasters and armed conflicts have 

devastating consequences for a country, including loss of lives, displacement of people, 

destruction of physical capital and public infrastructure, and reduced economic growth. Evidence 

from macro-level studies predicts rapid recovery after these large physical shocks such that city 

population, physical infrastructure, literacy and poverty levels return to their steady state within 

20-25 years (Miguel and Roland, 2006; Brakman, Garretsen and Schramm, 2004; Davis and 

Weinstein, 2002). However, natural disasters and armed conflicts still inflict direct and external 

long-term costs on survivors which can last longer and be as detrimental as physical impacts.
2
  

 This paper provides causal evidence on long-term legacies of postwar reconstruction and 

mandatory employment on women's labor market outcomes. Specifically, we use city-by-cohort 

variation in destruction in Germany arising from the Allied Air Forces (hereafter, "AAF") 

bombing throughout World War II as a unique quasi-experiment. During WWII, more than one 

and a half million tons of bombs were dropped in aerial raids on German cities, destroying about 

40 percent of the nationwide total housing stock (Diefendorf, 1993). Germany also lost a 

substantial fraction of its male population during WWII, due to war deaths and being captured as 

prisoners of war. Thus, the removal of rubble and postwar reconstruction had mainly fallen on 

women (Heineman, 1996; Meiners, 2011). To increase the participation in the rubble removal 

and reconstruction efforts, the Allied Control Council announced Command Nr. 3 in January 

1946, which remained in place until February 1955 in West Germany.
3
 This law required all 

individuals capable of work (men between 14 and 65 and women between 15 and 50 years of 

age) to register with labor offices (Allied Control Authority Germany, 1946) for work allocation. 

                                                 
2
 For detailed information on armed conflicts, see Blattman and Miguel (2010). 

3
 Command Nr. 3 was extended as Law Nr.32 in February 1946. 
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If a person did not register and obtain the certificate of registration, the penalty was to lose their 

right to receive food ration cards. With the passage of mandatory employment law, therefore so 

called "rubble women" (in German Truemmerfrauen) entered into the labor force and started to 

work in professions such as construction and industry which were previously closed to them.  

  The postwar mobilization of rubble women was mainly determined by the extent of 

wartime destruction experienced in their city of residence. In cities with higher wartime 

destruction, women were required to work for longer time period and more intensively in the 

rubble removal and reconstruction compared to women residing in less destructed areas. On the 

other hand, only women who were within the mandatory working age during reconstruction 

period would have had their labor market outcomes affected by the postwar mandatory 

employment law; the labor market outcomes of women who entered the labor market after the 

reconstruction period was completed in late 1950s would not have been impacted by this law. 

This paper therefore uses a difference-in-differences-type strategy where the "treatment" variable 

is an interaction between city-level wartime destruction and a dummy variable for being of 

working-age during the reconstruction period, and where we always control for city fixed effects 

and birth year fixed effects. The identifying assumption is that had the postwar mandatory 

employment not occurred, the difference in women's labor market outcomes between the 

affected cohorts and cohorts that entered the labor market after the reconstruction period would 

have been the same across cities with varying intensity of destruction. 

 In addition, as robustness to the difference-in-difference analysis, we use an alternative 

estimation strategy and instrument the city-level war destruction with distance to London where 

AAF airfields were mainly located. Due to their proximity to the U.K., cities in the northern and 

western parts of Germany suffered the most from the AAF aerial bombing during WWII. 
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Distance from London, however could capture a wide range of factors including economic 

advantage and might affect women's labor market outcomes through channels other than WWII 

destruction. We assess the validity of the instrument in Section 5 by comparing cities' prewar 

characteristics by distance to London and find no variation across cities. 

 Our paper is most closely related to Acemoglu, Author and Lyle (2004) and Goldin 

(1991) who analyze the effects of WWII mobilization in the US on female labor supply in 1950. 

Acemoglu, Author and Lyle (2004) find that mobilization of men during WWII increased female 

labor force participation in 1950, which lowered both female and male wages. Goldin (1991), 

however, draws a different conclusion on the effects of WWII on female labor force 

participation. She finds that a modest effect of WWII on employment of women in 1950 where 

the majority of women who entered the labor market during the war years exited by 1950. Taken 

together, these studies focus on the short-term effects of WWII mobilization on women's 

employment and wages; however long-term effects of postwar employment may be quite 

different than short-term mobilization effects. On the one hand, the postwar employment of 

women in traditionally male-dominated occupations may have provided them an opportunity to 

acquire skills and knowledge that are rewarded in the labor market. Moreover, pervasive female 

employment in the postwar era might have altered the perceptions and preferences of women and 

encouraged them to continue working in the future. On the other hand, challenging working 

conditions and demanding manual labor during reconstruction may have led to a mental and 

physical exhaustion and long-term health problems discouraging these women from participating 

in the workforce in the long-run. Therefore, it is of interest to analyze the long-term impacts of 

postwar employment on female labor market outcomes. 
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 This study also contributes to a growing literature on the legacies of armed conflicts. 

Shemyakina (2011) and Menon and van der Meulen Rodgers (2011) examine women's 

employment in Tajikistan and Nepal during and just after the armed conflict, respectively. 

Shemyakina (2011) finds that young women residing in conflict regions in Tajikistan are more 

likely to be employed in the last 14 days compared to women in non-conflict regions. Menon and 

van der Meulen Rodgers (2011) provide similar evidence suggesting that exposure to conflict 

increased employment and self-employment among married women in Nepal. In contrast to 

these studies, however, in this study, we quantify the long-term effects of postwar mandatory 

employment on women's labor market outcomes. Our analysis combines a unique dataset on the 

extent of WWII destruction for each German Regional Policy Region (Raumordnungsregionen, 

hereafter, "ROR", "region" or "city")
4
 with individual-level data from the German Microcensus. 

We have collected very detailed data on rubble per capita and bombing intensity from historical 

and military archives for each German city, enabling us to quantify the realized wartime 

destruction. In contrast, other studies use a measure of exposure to war that has limited spatial 

variation and they have limited information on the intensity of exposure to war. Having measures 

of exposure to war at a lower level of aggregation enables us to more accurately match the 

treatment to each individual and form more plausible control groups.
5
 Second, we compiled 

unique data on postwar female/male ratio, share of females in industry, construction, service and 

public sectors, the amount of savings loss during WWII and per capita war relief payments, 

which enable us to rigorously investigate the potential labor supply and labor demand factors 

through which postwar mandatory employment affected the long-term labor market outcomes of 

                                                 
4
 The analysis is restricted to former West Germany. Former West Germany was comprised of 38 German Regional 

Policy Region (Raumordnungsregionen, hereafter, "ROR" or "city") in 1978. 
5
 It is worth noting that Miguel and Roland (2006) measure bombing intensity in Vietnam at the district level, which 

is even, a lower level of aggregation than we use here. However, their analysis is not at the individual level (it is at 

the district level) 
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women. Third, this paper may shed light on potential long-term impacts of work-contingent 

income support programs on female labor market outcomes. Over the past two decades, most of 

the developed countries have adopted large-scale work-contingent income support programs to 

increase the labor market participation of low-income households. A large empirical literature 

evaluated the impact of changes in Earned Income Tax Credit (EITC) in the US on the 

employment of single mothers and find that EITC increases employment.
6
 Due to data 

limitations, however, there are only a handful of studies that provides causal evidence on the 

impacts of these programs on women's long-term labor market outcomes and welfare 

participation (Card and Hyslop, 2005). Postwar mandatory employment therefore provides a 

unique opportunity to estimate the long-term effects of work-contingent income programs on 

labor market outcomes and welfare dependency of women. 

 We find that postwar mandatory employment had detrimental effects on women's long-

term labor market outcomes. First, rubble women who were residing in a city with average 

WWII destruction have on average 4 percentage points lower probability to work full-time or 

work in general in the future. Second, challenging working conditions and hard labor during the 

reconstruction period led these women to work 2.1 fewer hours per week after the postwar 

mandatory employment was abolished. Finally, exposure to higher wartime reconstruction 

increased rubble women's presence in medium-skill and female-dominated occupations in the 

long-run. These results survive after we account for supply side factors such as wealth and 

savings loss during WWII, per capita war relief payments and refugee and migrant shares and 

demand side factors such as female share in industry, construction, service and public sectors. A 

                                                 
6
 See, Eissa and Liebman, 1996; Eissa and Hoynes, 1998, 2004; Meyer and Rosenbaum, 2000; Hotz, Mullin, and 

Scholz, 2006. 
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mental and physical exhaustion from working in challenging conditions and increase in marriage 

and fertility rates after reconstruction period are potential mechanisms explaining our results. 

The remainder of the paper is organized as follows. Section 2 provides a brief 

background of AAF bombing in Germany during WWII. Section 3 discusses the identification 

strategy. Section 4 describes the city-level destruction data and individual-level survey data used 

in the analysis. Section 5 presents the main results, extensions and robustness checks. Section 6 

concludes. 

 

2. Background on WWII Destruction and Rubble Women  

 During WWII, German cities experienced widespread bombardment of the AAF. The 

raids left more than 14 million people homeless (Heineman, 1996). Approximately 3.6 million 

civilians and 3.3 million soldiers had died and 11 million soldiers were captured as prisoners of 

war (Meiners, 2011).
7
 
 
An overwhelming majority of the AAF’s aerial attacks consisted of night 

time "area bombing" rather than "precision bombing". The aim of area bombing was to start a 

fire in the center of the each town, which would consume the whole town (USSBS, 1945). 

 During area bombings, AAF went on to attack almost every major and minor German 

city, though the number of bombs dropped and the intensity of destruction varied substantially 

across cities (the shaded area in Figure 1 shows the share of dwellings destroyed in German 

cities by the end of WWII). It is evident from Figure 1 that the targeted cities were selected not 

only because they were particularly important for the war effort, but also for their visibility from 

the air, depending for example on weather conditions or visibility of outstanding landmarks such 

as cathedrals (Friedrich, 2002). Furthermore, those cities most easily reached from the air fields 

                                                 
7
 The prisoners of war that were imprisoned by the Allied Forces were released by 1948. Additionally, by the early 

1950s, most of the prisoners of war in Soviet camps were released as well (Meiners 2011, p. 124).   
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in England in northern and western parts of Germany suffered the most destruction. For example, 

Berlin, which was nearly twice as far away as the cities in the Ruhr Area, was not hit as hard 

until the end of 1943 because of its great distance from British bomber airfields (Diefendorf, 

1993; Grayling, 2006). 

 With large fraction of the male population gone, due to war deaths and being captured as 

prisoners of war, the reconstruction process and removal of rubble and postwar reconstruction 

had mainly fallen on women (Heineman, 1996; Meiners, 2011). In postwar Germany, these so 

called "rubble women" (in German Truemmerfrauen) entered into the labor force and worked in 

professions such as building works and construction which previously were closed to them. 

Before the World War II, women were restricted to certain professions such as teaching or 

working in agriculture. In Nazi Germany, women were seen as mothers and housewives and 

having children was one of their primary duties. During this time, women benefited from 

generous family allowances to give up their work (Heineman, 1996).  

 To increase the participation in the rubble removal and reconstruction among the German 

population, the Allied Control Council announced Command Nr. 3 on 17
th

 January 1946 (Allied 

Control Authority Germany 1946; Zentralamt fuer Arbeit 1947). This command required all 

individuals capable of work (for men between 14 and 65 and for women between 15 and 50 

years of age) to register with labor offices for work allocation. If a person did not register and did 

not obtain the certificate of registration, the penalty was to lose the right to receive food ration 

cards. The work placements were made through the Labor offices which had the power to place 

people compulsory. Imprisonment and criminal prosecution was to follow if the employer did 

not comply with the command. In July 1946, Allied Control Council legalized Command Nr. 3 

as Law Nr. 32 which formally allowed female employment in construction works and postwar 
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reconstruction effort. Law Nr.32 remained in place from July 1946 to February 1955 for West 

Germany. 

 The historical debate on the role of women in postwar Germany is divided. On the one 

hand, several historians argue that the immediate postwar period can be seen as "Hour Zero" 

("Stunde Null") of the German female emancipation movement (Hoehn, 1997). From this point 

onwards, Germany witnessed a further emancipation of women and this was seen as the key 

turning point in history. This strand of studies argues that there was a sustained increased in 

female labor supply, in particular part-time employment and increase in the divorce rates partly 

due to the returning male population not being able to deal with the changed circumstances 

(Hoehn, 1997, p.78). Women and their work contribution are seen as an important part of the 

German economic miracle (Hoehn, 1997, p.85). This view seems also consistent with the 

continued female labor force participation discussed as anecdotal evidence from rubble women 

themselves (Unruh, 1987; Jenk, 1988; Meiners, 2011).  

 On the other hand, however, a second strand of historians argues that the rubble women 

returned back to their kitchens and became housewives again (Heineman, 1996; Donath, 2008; 

Meiners, 2011). They argue that with the return of the prisoners of war in late 1940s, the German 

government and employees enacted laws and notions which aimed to reestablish the prewar 

social stability among the male-female population in the society and within the household. One 

of these notions was the "latchkey kid" ("Schluesselkind"), which was a term employed for 

children whose mother was working and who had to come home alone with their own key. 

Meiners (2011) discusses the question and puzzle of why women did not use their historic 

opportunity during Hour Zero to gain emancipation and sustain their standing in the world of 

work or political life in Germany. One of the explanations she puts forward was the sheer 
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exhaustion and loss of energy due to the reconstruction period. This energy was used for the 

survival of women themselves and their children instead. This survival work led to mental and 

physical exhaustion (Moeding, 1988, p. 620). Very few women engaged in public affairs or in 

politics (Moeding, 1988, p. 623). Also the traditional gender role and the expectations that came 

with this, which were set over generations, were too engrained to make a change possible. 

Another potential reason could be the male shortages and the female belief that without a man 

they would have no standing in society (Meiners 2011, p.11). The non-participation of German 

women and mothers in the labor market is a concern even in 2011 (New York Times, 2011). The 

New York Times argues that historical factors such as the role of women during the Nazi-times 

as mothers and also in the 19
th

 century Social Democrat movement which attempted to protect 

women from the harsh work life are to be accounted for this current situation. Taken together, 

the question and puzzle of female emancipation in postwar Germany still remains to the day and 

requires scrutiny. To the best of our knowledge, the present paper is the first to attempt to 

understand the long-run impacts of postwar mandatory employment on female labor market 

outcomes in Germany.  

 

3. Identification Strategy 

 In this section, we describe our strategy for identifying the long-term causal effect of 

postwar reconstruction on labor market outcomes of German women. This strategy exploits the 

plausibly exogenous city-by-cohort variation in destruction intensity. This is a difference-in-

differences-type strategy where the "treatment" variable is an interaction between city-level 

intensity of WWII destruction and a dummy for being of working-age during the implementation 
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of Allied Control Council's Command Nr. 3 and Law Nr. 32.
8
  In particular, the proposed 

estimate of the average treatment effect is given by β in the following baseline city and year of 

birth fixed effects equation: 

 

Yirt = α + β (Destructionr×Rubble_Womenit) + δr + γt + π’Xirt + εirt          (1) 

 

where Yirt is the outcome of interest for female i, in city r, born in year t. Destructionr is the 

measure of war damage in the city r. Rubble_Womenit is a dummy variable that takes a value of 1 

if female i was born between 1920 and 1934 and zero otherwise. Individuals born between 1920 

and 1934 were 21 and older when the mandatory labor law was abolished in 1955; therefore, 

their labor market outcomes have the potential to be affected by postwar mandatory employment. 

 
The labor market outcomes of women who enter the labor market after the reconstruction 

period was completed in the late 1950s would not have been impacted by this destruction; hence 

later birth cohorts are in the control group. As we explain below, we will use individuals born 

1940-1954 as the control cohorts. δr is city-specific fixed effects, controlling for the fact that 

cities may be systematically different from each other. γt is the year of birth fixed effects, 

controlling for common shocks experienced by women that were born during the same year.9 Xirt 

is a vector of individual and household characteristics including a rural dummy, education, 

marital status, number of kids and migration from East Germany after WWII as well as spousal 

characteristics such as spousal education and wage. εirt is a random, idiosyncratic error term. 

                                                 
8
 This paper provides evidence on the impact of wartime physical destruction using city-by-cohort variation in 

destruction within Germany; therefore this approach may yield lower bound estimates for the aggregate nation-wide 

effects of postwar mandatory employment on females' labor market outcomes in Germany. 
9
 Since we will be using a single cross section, γt accounts not only for year of birth but also for age effects. 
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Following Bertrand, Duflo and Mullainathan (2004), the standard errors are clustered by city to 

account for correlations in outcomes between women residing in the same city over time.  

 In order to interpret β as the effect of postwar reconstruction, we must assume that had 

WWII destruction not occurred, the difference in female labor market outcomes between the 

affected cohorts and cohorts that enter the labor market after the reconstruction period would 

have been the same across cities with varying intensity of destruction. More specifically, 

Equation (1) assumes that wartime physical destruction and subsequent reconstruction effort 

affected the labor market outcomes of the German working-age women born between 1920 and 

1934 and has no impact on the earlier and later birth cohorts. To provide more formal evidence 

on cohort-specific effects of postwar reconstruction and test the parallel trend assumption, the 

identification strategy presented in Equation (1) can be generalized as follows (Duflo, 2001): 

 

Yirt = α +     
   (Destructionr× Cohortic) β1c + δr + γt + π’Xirt + εirt                 (2) 

 

where Yirt is the outcome of interest for female i, in city r, born in year t. Cohortic is a dummy 

variable that indicates, whether female i was born in cohort c (a cohort dummy). To increase 

statistical precision, birth cohorts are grouped into 5-year groups starting from 1905. Individuals 

born between 1955 and 1960 form the control group, and this cohort dummy is omitted from the 

regression. These unrestricted estimates in Equation (2) present the cohort-specific impacts of 

the wartime destruction and subsequent postwar mandatory employment. Thus, each coefficient 

β1c can be interpreted as an estimate of the effects of wartime destruction on a given cohort. For 

the validity of the identifying assumption above, the effects of wartime destruction and 

subsequent reconstruction should be zero or negligible for the cohorts that are likely to be out of 
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the labor force in 1978 (i.e., born between 1905 and 1919) and for cohorts that enter the labor 

market after the reconstruction was completed in late 1950s (i.e., born between 1940 and 1960).  

 In addition, to assess the validity of the parallel trend assumption, we use an alternative 

estimation strategy and instrument the city-level war destruction with distance to London where 

AAF airfields were mainly located. Due to their proximity to the U.K., cities in the northern and 

western parts of Germany suffered the most from the AAF aerial bombing during WWII. 

Distance from London, however could capture a wide range of factors including economic 

advantage and might affect women's long-term labor market outcomes through channels other 

than postwar reconstruction and mandatory employment. We assess the validity of our 

instrument in Section 5 by comparing cities' prewar characteristics by distance to London and 

find no variation across cities. 

 

4. Data and Descriptive Statistics 

 The measure of WWII destruction intensity that we use for our main analysis is from 

Kaestner (1949), who reports the results of a survey undertaken by the German Association of 

Cities ("Deutscher Staedtetag"). Kaestner provides city-level information on the aggregate 

residential rubble in m
3
 per capita in German cities by the end of WWII, which is what we use as 

a measure of a city’s overall wartime destruction.10 In order to examine prewar city conditions 

and assess the mechanisms through which post-WWII reconstruction and mandatory 

employment might have affected long-run labor market outcomes of women, we gathered unique 

data from various years of the German Municipalities Statistical Yearbooks. First, we assembled 

city-level data on postwar female/male ratio, female share in industry, construction, service and 

                                                 
10

 Rubble arising from destruction of industrial buildings, inventories, machines and traffic facilities was not 

included in the calculations. 
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public sectors, refugee and migrant share. Second, we collected city-level data on the loss of 

household savings and wealth during WWII and per capita war relief payments received by 

citizens after WWII. Additionally, we compiled data from 1939 German Municipalities 

Statistical Yearbook on prewar city characteristics including average income per capita, city area 

and population density.  

The data on individual and household characteristics come from the confidential version 

of the German Microcensus.
11

 The German Microcensus includes 1% of the resident population 

in former West Germany, and is a large, representative, random sample containing 

comprehensive information on individual and household characteristics. We use data from the 

1978, which is the first wave that reports female education and whether they were residing 

within the borders of West Germany in 1939. The German Microcensus also contains 

information on all household members and has a very high response rate of approximately 97%. 

We restrict the main empirical analysis to women who were born between 1920 and 1954. We 

dropped women that were born between 1935 and 1939 from the analysis since they were partly 

exposed to WWII destruction.
12

 Moreover, cohorts born before 1920 were excluded from the 

main analyses due to the likelihood of being out of labor force in 1978. Additionally, in order to 

capture females that are active in the labor market, we exclude individuals who are students in 

1978 from the analysis. 

 We consider WWII reconstruction impacts at the Raumordnungsregionen level ("ROR", 

or "city"). RORs are analogous to metropolitan statistical areas (MSAs) in the U.S., though, in 

contrast to MSAs, RORs also encompass rural areas; that is, all of Germany, regardless of 

                                                 
11

 Research Data Center (RDC) of the Federal Statistical Office of Germany and the Statistical Offices of the 

Laender, Microcensus 1978, own calculations. 
12

 The results for the entire sample, where these 1935-1939 cohorts are added to the control group, are presented in 

Appendix Table 1. Point estimates tend to be smaller; this is not surprising since the control group now includes 

some cohorts that may have received partial treatment. 
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urbanicity, belongs to an ROR. We restrict our analysis to former West Germany, for which we 

have the wartime destruction data. West Germany had 38 different Raumordnungsregionen in 

1978 (see Figure 2 for detailed information on RORs). The Microcensus provides information on 

cities where individuals are residing in 1978. The Microcensus also asks respondents whether 

their residence was within the borders of former West Germany in 1939 and whether they have 

migrated from East Germany after WWII. We exclude from the analysis individuals who were 

residing outside of West Germany in 1939.
13

  

 To form the final dataset used in the analysis, we recoded the raw data on war destruction 

using German regional boundaries (ROR) employed by the German Federal Office for Building 

and Regional Planning (Bundesamt für Bauwesen und Raumordnung, BBR)  in 1978 and then 

merged it by ROR with the individual-level data from the German Microcensus.
14

 Table 1 

presents the descriptive statistics for population-weighted city-level war destruction measures 

and variables measuring city's prewar and postwar conditions. In Section 5, we will evaluate the 

war effects at the average population-weighted rubble in m
3
 per capita. Table 1 shows that the 

average West German lived in a city that had a great deal of destruction-12.18 rubble in m
3
 per 

capita and 37 percent of total housing units destroyed. There was variation across cities in 

destruction intensity; people in cities with above-average destruction had around three times the 

rubble per capita as people in cities with below-average destruction. Table 1 hints that highly 

destroyed cities are different from less destroyed cities. For example, highly destroyed cities are 

larger in area and have higher population density and average income per capita before WWII. 

                                                 
13

 The Microcensus also allows us to identify individuals who have migrated to East Germany during the war years 

and migrated back to West Germany after WWII. These individuals constitute less than 1 percent of our sample, 

nevertheless we account for them in our analysis. 
14

 The data on rubble in m
3 

per capita is available for almost all municipalities with more than 12,000 inhabitants in 

1939. To obtain the regional averages of all destruction measures, we merge municipalities in 1939 using 1978 

regional borders. Each of these municipalities was part of current-day regions (RORs) in 1978. 
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Therefore, relying only on cross-city variation in destruction makes it difficult to isolate the 

effects of participating mandatory employment on long-term labor market outcomes of women 

from other city-specific characteristics. The difference-in-differences strategy we propose uses 

within-city cross-cohort variation to identify the effects of postwar mandatory employment, and 

controls for differences between birth cohorts that are common across German cities.
15

  

 Table 2 shows the descriptive statistics of the outcomes and the main individual-level 

control variables we will use in our estimation. One of the main outcomes of interest is 

employment probability. We will also present results using full-time employment, part-time 

employment, hours worked and logarithm of monthly income. We will also analyze occupational 

choice of women. We use two different sets of measure for occupations. First, we calculate the 

average years of education attained by workers in each occupation. Then, we grouped occupation 

categories as low-skill, medium-skill and high-skill. Second, we categorized occupation as 

"female-concentrated" and "female-dominated" occupations. We define the occupation as 

"female-concentrated" if more than 40 percent of workers in this occupation are females. 

Similarly, "female-dominated" occupations are defined as occupations where females constitute 

the majority of the employees working in these occupations.  

 

5. Estimation Results 

5.1. Female Employment and Hours Worked 

 Table 3 reports the results of estimating Equation (1) where the dependent variable is 

female labor force participation. We coded individuals as employed if they report that their main 

                                                 
15

 There is a concern that the observed differences in levels of population density, city size and per capita income 

suggest possible differences in trends in women's outcomes. Below, we assess whether there are differential trends 

by presenting the empirical analysis from estimating Equation (2). In addition, we present the estimation analysis 

using instrumental variable in Section 5, which accounts for the potential cohort-specific postwar trends in 

outcomes. 
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source of income is employment. We dropped individuals who are self-employed from the 

analysis. Each column is from a separate regression that controls for city and birth year fixed 

effects along with a rural dummy. The difference-in-differences estimate, β, is reported in the 

first row. It is negative and significant at the 99 percent level of confidence in every 

specification. Column (1) has an estimated β of -0.0017 which suggests that working-age women 

in a city with average destruction are 2 percentage points less likely to be employed. This is the 

difference-in-difference coefficient β (-0.0017) multiplied by the average population-weighted 

rubble in m
3
 per capita (12.18 m

3
) in Table 1. To gain a better understanding on the magnitude of 

β, we can also compare the employment probability of rubble women who were in Cologne (a 

heavily destroyed city with 25.25 m
3
 rubble per capita) to rubble women who were in Munich (a 

less destroyed city with 6.50 m
3 

rubble per capita) during WWII.
16

 Using this comparison, 

column (1) suggests that rubble women in Cologne are 3 percentage points less likely to work 

compared to women in Munich as a result of higher wartime destruction.
17

 

  Columns (2) and (3) of Table 3 present the analyses incorporating individual and 

household characteristics, such as years of schooling, marital status, number of kids, whether an 

individual moved from East Germany after WWII, wage and years of schooling of household 

head, which are important factors determining female labor force participation decision. The 

difference-in-difference estimates in Columns (2) and (3) are quantitatively similar to the 

baseline specification which supports the interpretation of the difference-in-difference estimates 

as due to postwar mandatory employment as opposed to omitted variables. 

                                                 
16

 These two cities were very similar in terms of their prewar characteristics, but Cologne was closer to bomber 

aerial fields in London and therefore exposed to higher levels of destruction during WWII. 
17

 The official unemployment rate quoted by the German Labor Agency was 5.4 percent among women in 1978; 

thus it is unlikely that there was a shortage in  terms of job availability for women in 1978. 
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 Results presented in Table 3 rest on the assumption that in the absence of postwar 

reconstruction, the difference in female labor force participation between the affected group and 

the later birth cohorts would have been similar across cities with varying intensity of destruction 

(which is known as parallel trend assumption). Figure 3 presents the cohort-specific impacts of 

the participating in postwar reconstruction which enable us to identify the birth cohorts mostly 

impacted from the postwar mandatory employment. Additionally, Figure 3 allows us to formally 

test the identifying assumption in Equation (1) which assumes that the negative effects of 

postwar employment law are only present for the birth cohorts that were of working age during 

the reconstruction years. To increase statistical precision, in Figure 3, birth cohorts are grouped 

into 5-year groups starting from 1905. Individuals born between 1955 and 1960 form the control 

group, and this cohort dummy is omitted from the regression. Figure 3 shows that exposure to 

postwar reconstruction has substantially reduced the employment probability of women born 

between 1920 and 1934. Cohorts born between 1920-1924 and 1925-1929 are on average 2 and 3 

percentage points less likely to work in 1978, respectively due to the war devastation and the 

subsequent reconstruction effort. Figure 3 further reveals that the adverse effects of the war 

shock are also present for cohorts born between 1930 and 1934, where women in this cohort 

have 5 percentage points lower employment probability on average two decades after the end of 

the postwar reconstruction. Additionally, Figure 3 reports that participating in postwar 

reconstruction and rubble removal has no effect on the employment probability of earlier and 

later birth cohorts.
18

 This supports the aforementioned identifying assumption and suggests that 

the estimation results presented in Table 3 are not confounded by the city-specific prewar and 

postwar cohort trends.  

                                                 
18

 Notable exception is the cohort born between 1934 and 1939. Figure 3 shows that individuals born between 1934 

and 1939 were partially impacted from wartime destruction; therefore we dropped them from the analysis.  
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 An additional concern for the parallel trend assumption is that WWII destruction may be 

endogenous to trends in female labor market outcomes, or the postwar reconstruction effort may 

be endogenous. That is, it is possible that the postwar reconstruction effort were unevenly 

allocated towards cities with better growth prospects. Additionally, industrial composition may 

have changed in postwar Germany. To address these potential concerns, we employ an 

instrumental-variable strategy in addition to controlling for the change in the demand for female 

labor in each industry in Table 8. The instrumental variable that we use for a city's wartime 

physical destruction is the city's distance to London obtained using the Geographic Names 

Information System (GNIS). As stated in Section 2, cities in the northern and western parts of 

Germany suffered the most from the AAF aerial bombing. Table 4 reports instrumental-variable 

estimates for female employment.
19

 The lower panel in Table 4 shows that the first-stage 

estimates are statistically significant at 1 percent significance level suggesting that cities closer to 

London indeed experienced more destruction as a result of AAF aerial raids, consistent with the 

foregoing historical records. The results from estimating Equation (1) using two-stage least 

squares are given in upper panel of Table 4. The 2SLS estimate in Column (1) indicates that on 

average rubble women are 4 percentage points less likely to work in 1978 as a result of postwar 

mandatory employment; this is almost twice the size of the original difference-in-difference 

estimates though it should be noted that the standard errors for the 2SLS estimates are large. 

Similar to difference-in-difference analysis, in Columns (2) and (3), we control for individual 

and household characteristics. The 2SLS coefficients in these columns suggest that working-age 

women who have participated in the rubble removal and reconstruction efforts are 7 percentage 

points less likely to be employed in 1978 on average after controlling for individual and 

                                                 
19

 To assess whether the proposed instrumental-variable satisfies the exclusion restriction, we compared cities closer 

to and far away from London in terms of their prewar city characteristics. We find no significant difference in 

prewar city characteristics across cities by their distance to London. 
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household characteristics. Results presented in Table 4 bolster the idea that city's war damage is 

exogenous once we control for fixed city characteristics. 

 In Table 3 and Table 4, we focused on women's employment without differentiating 

between full-time and part-time employment. However, women are historically more likely to 

work in part-time jobs; therefore it is likely that exposure to wartime destruction and subsequent 

reconstruction has differential effects on female employment depending on the type of 

employment. In order to capture differential dynamics of full-time and part-time employment, in 

Table 5, we focus only on women who reported that they work full-time. The treatment and 

control groups described above for the employment analysis also apply for this outcome, as 

Figure 4 also suggests. In Table 5, all specifications show that women who were actively 

involved in the removal of rubble and reconstruction after WWII are less likely to hold full-time 

jobs in the long-run. In Column (1), the difference-in difference estimate is -0.0014 indicating 

that rubble women are on average about 2 percentage points less likely to work full-time than the 

others. We find quantitatively similar results in Columns (2) and (3) when we incorporate 

individual and household characteristics into baseline specification. As robustness to the 

difference-in-difference results, we report 2SLS analysis in Columns (4)-(6) using city's distance 

to London as an instrument for city's wartime destruction. The 2SLS estimate in Column (4) 

indicates that exposure to wartime destruction has reduced rubble women's likelihood of working 

in a full-time job by 3 percentage points. The 2SLS coefficient almost doubles in magnitude in 

Columns (5) and (6) after incorporating individual and family background characteristics into the 

analysis. Taken together, findings summarized in Table 5 suggest that rubble women 

experienced a considerable drop in their labor market attachment after the postwar reconstruction 

period was over.   
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 Now, we turn to estimating the impact of postwar mandatory employment on part-time 

employment of women. Similar to other developed countries, women in Germany are more 

likely to work in part-time jobs; therefore it is likely that women working in part-time jobs were 

differentially impacted from participating in postwar reconstruction. In this analysis, we coded 

women as working part-time if they work 20 hours or less per week. Table 6 presents the results 

for part-time employment from the difference-in-difference and instrumental variable analysis. 

The results reported in Table 6 provide suggestive evidence that postwar reconstruction caused 

German women who were of working-age during reconstruction era to hold part-time jobs in the 

future; however, none of the effects are statistically significant at the conventional level. 

 Finally, Table 7 estimates the effect of postwar mandatory employment on the intensive 

margin of female labor supply. The outcome of interest in Table 7 is weekly hours worked. The 

treatment and control groups described above for the employment analysis also apply for this 

outcome, as Figure 5 also suggests. The difference-in-difference estimates reported in the first 

three columns indicate that exposure to wartime destruction and follow-up reconstruction efforts 

reduces weekly hours worked by women between 0.8 and 0.9 hours per week on average in the 

future. Similarly, 2SLS results reported in Columns (4)-(6) further suggest that rubble women in 

a city with average wartime destruction work between 2.1 and 2.8 fewer hours per week on 

average. Evidence presented in Table 7 therefore suggests that the detrimental effects of postwar 

mandatory employment on female labor supply are not only limited to the participation decision. 

It seems that women who were affected from the mandatory employment after WWII are not 

only less likely to work in the future, but also they work for fewer hours even if they are active in 

the labor market.
20
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 Another potential outcome of interest is monthly income. Unfortunately, monthly income variable in the German 

Microcensus is reported in wide brackets which renders statistical inference challenging. We present the difference-
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 Having shown that exposure to postwar reconstruction has long-lasting adverse effects on 

the intensive and extensive margins of female labor supply; it is of interest to explore the 

channels underlying this causal association. Is the estimated effect of postwar reconstruction on 

female employment working through channels affecting labor demand function such as increase 

in demand for female labor in traditionally male-dominated occupations in the absence of men? 

Are labor supply side factors such as changes in gender roles, composition of population and 

household wealth at work? In Table 8, we provide formal evidence on the mechanisms through 

which postwar mandatory employment may have affected the rubble women's employment 

decision in the long-run. This table mimics the specification in Column (3) in the previous tables 

which is the most unrestrictive specification incorporating individual and spousal characteristics 

along with wartime physical destruction. The first row in Table 8 reports the difference-in-

difference coefficient for the rubble in m
3
 per capita controlling for potential labor supply and 

labor demand factors. 

 One of the potential channels underlying our findings is war-induced change in the 

female/male ratio in postwar Germany. As discussed in Section 2, a substantial fraction of 

German male population was lost during WWII, due to war casualties and being captured as 

prisoners of war increasing the demand for female labor for postwar reconstruction and rubble 

removal (Heineman, 1996; Meiners, 2011). Even though the male population declined in the 

entire country, some cities might have experienced a greater decrease in their male population; 

thus the need for female labor might have been higher in these cities regardless of the amount of 

wartime destruction in the city. As an attempt to control for potential differences in the postwar 

                                                                                                                                                             
in-difference and instrumental variable analyses in Appendix Table 1 where the outcome of interest is logarithm of 

monthly income. We find that participating in postwar mandatory employment has no long-term effects on women's 

monthly income; however these analyses warrant caution because of the structure of the income question in the 

Microcensus.  
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female\male ratio, we include the interaction between city-level female/male ratio in 1946 and an 

indicator for being in the affected group in our analysis.  

 Another related channel may be the differential change in the postwar industrial 

composition. Due to heavy aerial attacks, along with residential areas, a substantial fraction of 

the German industry was also destroyed during WWII. With the Marshall Plan, Germany 

regained its industrial capacity by the early 1960s, where new plants and factories were 

established and destroyed ones were rebuilt with the help of rubble women. However, more 

female-dominated industries such as service and public sectors might have been developed in 

some cities, while others experiencing an upsurge in industry and construction sectors. We 

address this potential concern in our instrumental variable analysis; however, as robustness, in 

Table 8, we provide further evidence on whether changes in the industrial composition explain 

our results. We collected city-level data on female share in industry, construction, service and 

public sectors in 1953 and 1963.
21

 Using this information, we generated city-level variables 

presented in rows (3)-(6) in Table 8 which measure the change in the female representation in 

industry, construction, service and public sectors between 1953 and 1963, respectively. These 

variables help us capture the potential industry-specific changes in the demand for female labor 

in each city.  

 Now, we turn to supply side factors. One of the potential supply side factors is the change 

in the household wealth during and after WWII. As income-leisure theory suggests, this decrease 

in savings and wealth would induce a higher number of women to seek employment to support 

their family as a main breadwinner or an added worker. To account for the changes in household 

wealth, we assembled a unique city-level data on the average per capita household savings loss 
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 The city-level data on female share in each industry is available only in 1953 and 1963; therefore we use these 

years in our analysis.  
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during WWII and average per capita war relief payments distributed after WWII. Using this 

information, we control for the interaction between saving loss during WWII and war relief 

payments and being in the affected cohort in our analysis.  

 Another related channel is the change in the composition of the population. First potential 

source for this change is refugees or people who fled to Germany from the former parts of 

Germany and Soviet Zone/GDR after WWII. It is possible that refugees might have settled in 

cities with less wartime destruction. As an attempt to address this potential concern, we use 

information from the German Microcensus on whether an individual is a refugee card holder in 

1978.
22

 Using this information, we generated an average share of refugees in each city in 1978. 

The second source for population change is migration. Starting 1970s, Germany invited 

approximately 3 million “guest workers” from southern Europe (Spain, Italy, and Greece), the 

former Yugoslavia and Turkey. To account for this potential concern, we have calculated the 

average migration share in each city in 1978. Using the interaction of these two city-level 

measures of population change and being in the affected cohort, we address the potential impacts 

of the change in population on female labor supply. 

 In Table 8, we find that women are more likely to work part-time and less likely to hold 

full-time jobs and work longer hours if they have a more generous war relief payments from the 

government. Similarly, the amount of savings loss during WWII increased women's full-time 

employment and employment in general. Moreover, the last row in Table 8 shows that rubble 

                                                 
22

 Luettinger (1986, p.21-22) suggests that in the German displaced persons law passed in 1953, refugees are defined 

as the individuals who migrated from the Soviet Zone/GDR (Fluechtlingsausweis C, refugee card C). On the other 

hand, according to the same law, displaced people are subdivided into two groups as follows: (a) displaced 

individuals who lived in the Eastern regions on 1.1.1937 (Vertriebenenausweis A, displaced person card A) (b) 

displaced individuals who lived in the German Eastern regions on 1.1.1939 (Vertriebenausweis B, displaced person 

card B).  Moreover, the German displaced persons law applies not only to the original refugees and displaced people 

but also to the individuals who were born in the refugee and displaced households after the displacement. The status 

therefore is transferred over generations through birth.  
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women residing in cities with a higher percentage of refugees are more likely to have full-time 

jobs and work for longer hours in the long-run. However, the difference-in-difference estimates 

for the rubble in m
3
 per capita presented in the first row remain to be economically and 

statistically significant in all four columns. By and large, findings presented in Table 8 suggest 

that the mandatory employment during postwar reconstruction period has adverse effects on the 

extensive and intensive margins of female labor supply in the long-term even after we account 

for the potential supply and demand side factors that might have impacted their labor market 

decision. A mental and physical exhaustion from working in challenging conditions and an 

increase in marriage and fertility rates after the reconstruction period left standing as potential 

mechanisms explaining our results. In Appendix Table 3, we indeed find that marriage rates have 

increased in cities with higher wartime destruction after WWII. Moreover, we find suggestive 

evidence on increasing postwar fertility rates; however these results warrant caution since the 

Microcensus only provides information on the number of children still residing within the same 

household as their mothers. Therefore, it is likely that we focus on a selective group in our 

fertility analysis. 

 

5.2. Occupational Choice 

 In this subsection, we analyze the effects of postwar mandatory employment on 

occupational choice of women. As discussed in Section 2, in postwar Germany, Law Nr.32 led 

"rubble women" to enter the labor force and work in professions which were previously closed to 

them. Therefore, it is possible that the postwar mandatory employment of women in traditionally 

male-dominated occupations may have provided them an opportunity to acquire skills and 

knowledge that are rewarded in the labor market. Additionally, women who worked during 
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reconstruction period may have potentially increased their information about the available jobs in 

the manufacturing sector, increasing promotion and employment opportunities for them in the 

future. Alternatively, the wide-spread female labor force participation in postwar Germany might 

have altered the perceptions and preferences of women and encouraged them to continue 

working in traditionally male-dominated jobs even after the mandatory employment was 

abolished.  

 The outcome of interest in Table 9 is women's last occupation by skill-levels. We use 

information on workers' average years of schooling in each 3-digit occupation to determine the 

skill-level required for the jobs.
23

 An occupation is defined as "low-skill" if the workers' average 

years of schooling in this occupation is 9 years or less (which is the lowest level of educational 

attainment in Germany). In "medium-skill" occupations, workers' average years of schooling is 

between 10 and 14 years which correspondents to the completion of a technical high school (in 

German Real Schule) or academic-track high school (in German Gymnasium). Finally, we define 

occupations as "high-skill" if workers in this occupation have 15 years of schooling or more on 

average, which refers to some college education or more. The treatment and control groups 

described above for female labor supply also apply for the occupation outcomes, too. 

 In Column (1), the difference-in-difference estimate for "low-skill" occupation is -0.0014 

which suggests that rubble women who were in a city with an average postwar reconstruction are 

1.7 percentage points less likely to work in low-skill jobs in the long-run. On the other hand, 

2SLS results presented in Column (4) indicates that women's representation in low-skill jobs 

decreased by 7.3 percentage points on average due to postwar reconstruction. The outcome of 

interest in Column (2) is the probability of working in a "medium-skill" occupation. We find that 

                                                 
23

 Occupation categories in the Microcensus are very similar to 3-digit categorization of occupations. There are 275 

occupation categories listed in the data.  
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mandatory employment in rubble removal and postwar reconstruction has increased the women's 

likelihood of working in occupations that require a technical or academic-high school degree. 

The difference-in-difference estimate reported in Column (2) points out that rubble women have 

2 percentage points higher probability of holding a "medium-skill" job on average in the long-

run. 2SLS analysis summarized in Column (4) supports the difference-in-difference results. 

2SLS coefficient suggests that women's presence in medium-skill occupations increased by 7.7 

percentage points as a result of mandatory employment. Finally, in Columns (3) and (6), we 

focus on the impact of postwar reconstruction on the likelihood of holding a high-skill job. The 

difference-in-difference and 2SLS analysis reported in Columns (3) and (6) indicate that postwar 

mandatory employment law has no or limited effects on the probability of working in high-skill 

jobs in the long-run.  

 In Table 10, we investigate how women's participation in postwar reconstruction has 

impacted the gender segregation in the occupations in the long-run. We grouped 3-digit 

occupation categories by their sex composition. An occupation is defined as "female 

concentrated" if females constitute more than 40% of all employees working in this occupation. 

Similarly, we define occupations as "female-dominated" if more than half of all employees 

working in these occupations are females. Table 10 reveals that mandatory employment after 

WWII has increased women's presence in female-dominated occupations in general. The 

difference-in-difference estimates in the first two columns indicate that rubble women in a city 

with an average wartime destruction are 1.2 percentage points more likely to work in female-

dominated occupations. Similar to the difference-in-difference estimates, 2SLS estimates 

presented in Column (3) and (4) suggest that participating in postwar reconstruction increased 

the likelihood of rubble women to work in female-dominated jobs by 2.1 percentage points on 
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average. As we mention in Section 2, women were restricted to certain professions such as 

teaching or working in agriculture before WWII. With an increasing demand for female labor in 

postwar era, women started to take part in traditionally male-dominated occupations. However, 

findings in Table 10 provide evidence suggesting that rubble women were selected into certain 

traditionally male-dominated occupations in large numbers in postwar era and outnumbered men 

in these occupations over time. Moreover, our findings hint that female presence in the majority 

of male-dominated jobs is still limited two decades after postwar mandatory employment law 

was abolished. 

 Table 11 presents the analysis controlling for potential labor supply and labor demand 

factors that might have influenced women's occupational choice. It seems that an increase in the 

female share in industry between 1953 and 1963 reduced their likelihood of working in low-skill 

jobs, while increasing female presence in medium-skill and female-dominated jobs. The 

generosity of the war relief payments has similar effects as an increase in female share in 

industry. Women in cities with more generous per capita war relief payments are more likely to 

work in medium-skill and female-dominated jobs compared to others. On the other hand, the last 

row in Table 11 shows that rubble women residing in cities with a higher percentage of refugees 

are less likely to work in medium-skill and female-dominated jobs in the long-run. However, the 

difference-in-difference estimates for the rubble in m
3
 per capita presented in the first row remain 

to be economically and statistically significant in all columns after controlling for potential 

channels underlying our results.  
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6. Conclusion 

 This paper presents causal evidence on the consequences of large-scale physical 

destruction arising from WWII and subsequent reconstruction efforts on women's long-term 

labor market outcomes. The findings in this paper shed light on the potential long-term legacies 

of large-scale physical destruction and follow-up reconstruction efforts that could be caused by 

hurricanes, earthquakes, floods and armed conflicts. We combine a unique dataset on city-level 

WWII destruction with individual-level data from the German Microcensus to study the long-run 

effects of postwar mandatory employment on labor market outcomes of women in Germany. The 

identification strategy exploits plausibly exogenous city-by-cohort variation in the intensity of 

WWII destruction. We find that postwar reconstruction reduced female labor force participation 

and hours worked in the long-run. However, our results show that participating in postwar 

reconstruction efforts increased the female presence in medium-skill and female-dominated 

occupations even two decades after the postwar mandatory employment law was abolished. 

These results survive after we account for labor supply side factors such as per capita wealth and 

savings loss during WWII, per capita war relief payments and refugee and migrant share and 

labor demand side factors such as female share in industry, construction, service and public 

sectors. A mental and physical exhaustion from working in challenging conditions and increase 

in marriage and fertility rates after reconstruction period are potential mechanisms explaining our 

results.  

 In addition, given that the adverse effects of postwar mandatory employment are still 

present two decades after this law was abolished, our results suggest that work-contingent 

income support programs widely implemented in developed countries recently will likely have 

no positive or even negative effects on female labor market outcomes and welfare dependency in 
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the long-run. Our findings suggest that mandatory employment in postwar Germany led to 

psychological and physical fatigue among women and discouraged them from continue working 

after the mandatory labor law was abolished. Therefore, our findings raise questions on the 

effectiveness of work-contingent income support programs in increasing female labor market 

attachment in the long-run. 
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Figure 1: Share of Dwellings Destroyed in German Cities during WWII 
 

 
 
Source: Knopp (2001). The size of the circle shows the city size in 1939, where the largest circle refers to cities with 

more than 500,000 inhabitants; middle-size circle, cities with between 100,000 and 500,000 inhabitants and smallest 

circle, cities with less than 100,000 inhabitants. The shaded area in these circles is the share of the dwellings 

destroyed in the city by the end of WWII. 
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Figure 2: Map of Raumordnungsregionen (RORs or Cities) in Former West Germany 

 

 

Source: Federal Office for Building and Regional Planning (Bundesamt für Bauwesen und Raumordnung, BBR). 

There are 38 regional policy regions (RORs) in former West Germany in 1978. 
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Figure 3. Effect of Postwar Mandatory Employment on Female Employment by Cohort 

 

 
 

 

Figure 4. Effect of Postwar Mandatory Employment on Female Full Employment by 

Cohort  
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Figure 5. Effect of Postwar Mandatory Employment on Hours Worked by Cohort  
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Cities with Above Cities with Below Difference

All avg. Destruction avg.  Destruction s.e (Difference)

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

Rubble in m
3

 per Capita 12.183 18.487 6.425 12.062 ***

(7.201) (4.446) (3.419) (0.133)

Housing Units Destroyed (%) 37.224 49.706 25.823 23.882 ***

(18.557) (12.143) (15.874) (0.479)

Total bombs dropped in tons 25,036 36,333 14,717 21,616 ***

(22,507.660) (25,566.010) (12,223.020) (664.975)

Area in km
2
 in 1938 253.296 359.747 156.060 203.687 ***

(238.281) (292.370) (103.811) (7.255)

Population density in 1939 2,011 2,218 1,821 397 ***

(909.237) (946.585) (829.899) (29.881)

Income per Capita in RM 467.317 501.933 432.556 69.377 ***

in 1938 (106.305) (68.110) (124.841) (3.760)

Distance to London in miles 419.062 394.324 441.657 -47.333 ***

(88.413) (82.205) (87.854) (2.869)

N Max. 93,403 48,748 44,655 93,403

Table 1. Descriptive Statistics for WWII Destruction

Notes: The sample consists of 38 Raumordnungsregionen ("RORs" or "cities") in the former territory of West Germany. Standard 
are in parentheses. The sample is divided as above and below destruction using rubble  in m

3
 per capita as a measure of wartime 



Women born btw. Women born btw.
All 1920-1934 1940-1954
(1) (2) (3)

Years of Schooling 10.410 9.995 10.820
(1.860) (1.566) (2.029)

Has Gymnasium Diploma 0.050 0.035 0.064

or More (0.218) (0.185) (0.245)

Technical High School Diploma 0.179 0.125 0.232

(0.383) (0.331) (0.422)

Basic High School Diploma 0.762 0.832 0.692

(0.426) (0.373) (0.462)

Employment 0.499 0.446 0.551

(0.500) (0.497) (0.497)

Full-time Employment 0.472 0.421 0.524

(0.499) (0.494) (0.499)

Part-time Employment 0.187 0.184 0.189

(0.390) (0.387) (0.392)

Weekly Hours Worked 36.146 36.954 35.494

(14.465) (15.747) (13.304)

Monthly Income in DM 1,033.496 997.446 1,063.965

(661.467) (703.225) (622.386)

Low-Skill Occupation 0.143 0.180 0.107

(0.350) (0.384) (0.384)

Medium-Skill Occupation 0.827 0.805 0.848

(0.378) (0.396) (0.396)

High-Skill Occupation 0.029 0.015 0.045

(0.169) (0.122) (0.122)

Female-Concentrated Occupation 0.903 0.902 0.904

(0.298) (0.298) (0.298)

Female-Dominated Occupation 0.884 0.884 0.884

(0.320) (0.320) (0.320)

Married 0.806 0.793 0.820

(0.395) (0.405) (0.384)

Number of Kids 1.222 1.068 1.376

(1.189) (1.246) (1.108)

Monthly Income of Household 1,788.987 1,731.237 1,845.725

Head (1,044.920) (1,105.831) (978.101)

Move from East after WWII 0.009 0.011 0.008

(0.097) (0.103) (0.090)

Rural 0.565 0.563 0.566

(0.496) (0.496) (0.496)

N max. 93,403 46,673 46,730

Table 2. Descriptive Statistics, Microcensus Data

Notes: Data are from the 1978 German Microcensus. The sample consists of individuals born between 1920

and 1954. Individuals born between 1935 and 1939 are dropped from the analysis since their exposure to the

WWII destruction is not as clear. Standard deviations are presented in parentheses.



(1) (2) (3)

Rubble per Cap.X Born btw.1920-1934 -0.0017*** -0.0018*** -0.0019***

(0.0006) (0.0006) (0.0006)

Years of Schooling 0.0361*** 0.0574***

(0.0010) (0.0013)

Married -0.2494*** -0.2414***

(0.0045) (0.0045)

Number of Kids -0.0749*** -0.0733***

(0.0025) (0.0026)

Log Wage of Household Head 0.0099***

(0.0009)

Years of Schooling of Household Head -0.0301***

(0.0011)

R
2

0.0514 0.1482 0.1596
N 90,663 87,050 85,976

WWII.

Table 3. Effect of Postwar Reconstruction on Female Employment

Notes : Standard errors clustered by cities are shown in parentheses. Asterisks denote significance  

column is from a separate regression which controls for city and birth year fixed effects and a rural 

dummy. In column (3), we also control for whether an individual moved from East Germany after 

levels (*=.10, **=.05, ***=.01). The control group is individuals born between 1940 and 1954. Each 



(1) (2) (3)

Rubble per Cap. X Born btw.1920-1934 -0.0036*** -0.0055*** -0.0057***

(0.0013) (0.0013) (0.0013)

Years of Schooling 0.0360*** 0.0575***

(0.0010) (0.0013)

Married -0.2491*** -0.2410***

(0.0045) (0.0045)

Number of Kids -0.0750*** -0.0735***

(0.0025) (0.0026)

Log Wage of Household Head 0.0100***

(0.0009)

Years of Schooling of Household Head -0.0302***

(0.0011)

Distance to London (in miles) X Born btw.1920-1934 -0.0338*** -0.0341*** -0.0341***

(0.0002) (0.0002) (0.0002)

F-Statistic for first-stage 9643.72 9105.82 8748.55

R
2

0.8813 0.8813 0.8813
N 90,663 87,050 85,976

WWII. The identifying instrument for city's war destruction is city's distance to London. 

dummy. In column (3), we also control for whether an individual moved from East Germany after 

Dependent Variable: Rubble per Capita X Born btw. 1920 and 1934

Table 4. Effect of Postwar Reconstruction on Female Employment: IV Results

Notes:  Standard errors clustered by cities are shown in parentheses. Asterisks denote significance  
levels (*=.10, **=.05, ***=.01). The control group is individuals born between 1940 and 1954. Each 

column is from a separate regression which controls for city and birth year fixed effects and a rural 

Second-Stage

First-Stage



(1) (2) (3) (4) (5) (6)

Rubble per Cap. X Born btw.1920-1934 -0.0014** -0.0015*** -0.0017*** -0.0026** -0.0046*** -0.0049***

(0.0006) (0.0006) (0.0006) (0.0013) (0.0013) (0.0013)

Years of Schooling 0.0361*** 0.0570*** 0.0361*** 0.0570***

(0.0011) (0.0012) (0.0011) (0.0012)

Married -0.2645*** -0.2570*** -0.2642*** -0.2567***

(0.0046) (0.0046) (0.0046) (0.0046)

Number of Kids -0.0778*** -0.0762*** -0.0779*** -0.0763***

(0.0025) (0.0026) (0.0025) (0.0026)

Log Wage of Household Head 0.0100*** 0.0100***

(0.0009) (0.0009)

Years of Schooling of Household Head -0.0296*** -0.0297**

(0.0011) (0.0011)

R
2

0.0523 0.1572 0.1682 0.0522 0.1569 0.1679

N 90,806 87,178 86,101 90,806 87,178 86,101

and birth year fixed effects and a rural dummy. In columns (3) and (6), we also control for whether an individual moved from East

Germany after WWII. The identifying instrument for city's war destruction is city's distance to London.

Table 5. Effect of Postwar Reconstruction on Female Full-time Employment

Difference-in-Difference Instrumental Variable

Notes:  Standard errors clustered by cities are shown in parentheses. Asterisks denote significance levels (*=.10, **=.05, ***=.01). 
The control group is individuals born between 1940 and 1954. Each column is from a separate regression which controls for city 



(1) (2) (3) (4) (5) (6)

Rubble per Cap. X Born btw.1920-1934 0.0003 0.0003 0.0004 0.0013 0.0019 0.0021

(0.0006) (0.0006) (0.0006) (0.0012) (0.0013) (0.0013)

Years of Schooling 0.0024** -0.0030** 0.0024** -0.0031**

(0.0010) (0.0015) (0.0010) (0.0015)

Married 0.1385*** 0.1325*** 0.1384*** 0.1324***

(0.0038) (0.0039) (0.0038) (0.0039)

Number of Kids 0.0487*** 0.0521*** 0.0488*** 0.0521***

(0.0024) (0.0024) (0.0024) (0.0024)

Log Wage of Household Head 0.0089*** 0.0089***

(0.0008) (0.0008)

Years of Schooling of Household Head 0.0065*** 0.0066***

(0.0015) (0.0015)

R
2

0.0237 0.0698 0.0754 0.0236 0.0697 0.0752

N 45,551 44,947 44,276 45,551 44,947 44,276

and 1954. Each column is from a separate regression which controls for city and birth year fixed effects and a rural dummy. In

columns (3)  and (6), we also control for whether an individual moved from East Germany after WWII. The identifying instrument 

for city's wartime destruction is city's distance to London.

Table 6. Effect of Postwar Reconstruction on Female Part-time Employment

Difference-in-Difference Instrumental Variable

Notes:  Standard errors clustered by cities are shown in parentheses. Asterisks denote significance levels (*=.10, **=.05, ***=.01). 
Female is coded as working part-time if she works less than 20 hours per week. The control group is individuals born between 1940



(1) (2) (3) (4) (5) (6)

Rubble per Cap. X Born btw.1920-1934 -0.0643***   -0.0703*** -0.0726*** -0.1755*** -0.2366*** -0.2301***

(0.0248) (0.0250) (0.0244) (0.0503) (0.0571) (0.0560)

Years of Schooling -0.1279*** 0.0338 -0.1289*** 0.0378

(0.0347) (0.0515) (0.0347) (0.0515)

Married -4.0604*** -3.7489*** -4.0535*** -3.7378***

(0.1440) (0.1487) (0.1443) (0.1490)

Number of Kids -0.3763*** -0.6749*** -0.3818*** -0.6807***

(0.1028) (0.0999) (0.1028) (0.0999)

Log Wage of Household Head -0.8870*** -0.8864***

(0.0380) (0.0380)

Years of Schooling of Household Head -0.1296*** -0.1365***

(0.0477) (0.0477)

R
2

0.0255 0.0426 0.0728 0.025 0.0413 0.0718

N 45551 44,947 44,276 45,551 44,947 44,276

birth year fixed effects and a rural dummy. In columns (3)  and (6), we also control for whether an individual moved from East 

Germany after WWII. The identifying instrument for city's war destruction is city's distance to London.

 

Table 7. Effect of Postwar Reconstruction on Weekly Hours Worked

Difference-in-Difference Instrumental Variable

Notes:  Standard errors clustered by cities are shown in parentheses. Asterisks denote significance levels (*=.10, **=.05, ***=.01). 
The control group is individuals born between 1940 and 1954. Each column is from a separate regression which controls for city and



Employment Full-time Part-time Weekly Hours

Employment Employment Worked

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

Rubble per Cap.X Born btw.1920-1934 -0.0023*** -0.0020** 0.0029*** -0.1198***
(0.0008) (0.0008) (0.0010) (0.0381)

Female/Male Ratio X Born btw.1920-1934 -0.0016 -0.0015 0.0008 -0.0491
(0.0010) (0.0010) (0.0011) (0.0413)

Change in Female Share in  Industry X Born btw.1920-1934 -0.0027* -0.0023 0.0016 -0.1689**
(0.0016) (0.0015) (0.0017) (0.0666)

Change in Female Share in Construction X Born btw.1920-1934 0.0025 0.0025 0.0026 -0.0142
(0.0031) (0.0032) (0.0037) (0.1356)

Change in Female Share in Service Sector X Born btw.1920-1934 -0.0002 0.0004 -0.0019 -0.3420
(0.0071) (0.0070) (0.0079) (0.2974)

Change in Female Share in Public Sector X Born btw.1920-1934 -0.0003 -0.0009 0.0045 -0.0670
(0.0040) (0.0040) (0.0046) (0.1742)

Per Capita War Relief Payments X Born btw.1920-1934 -0.0041*** -0.0035*** 0.0038*** -0.1347***
(0.0013) (0.0013) (0.0014) (0.0517)

Amount of Savings Loss during WWII X Born btw.1920-1934 0.0022*** 0.0023*** 0.0009 -0.0130
(0.0008) (0.0008) (0.0009) (0.0332)

Migrant Share X Born btw.1920-1934 -0.0014 -0.0018 -0.0022 0.0948
(0.0016) (0.0016) (0.0019) (0.0707)

Refugee Share X Born btw.1920-1934 0.0039*** 0.0033*** -0.0022 0.1137**
(0.0012) (0.0012) (0.0014) (0.0487)

R
2

0.1570 0.1659 0.0755 0.0691
N 75,789 75,908 38,777 38,777

Table 8. Labor Supply and Labor Demand Factors 

Notes:  Standard errors clustered by cities are shown in parentheses. Asterisks denote significance levels (*=.10, **=.05, ***=.01). The

control group is individuals born between 1940 and 1954. Each column is from a separate regression which controls for city and birth
year fixed effects and a rural dummy. Other control in each regression are years of schooling, married dummy, number of kids, an



Low-Skill Medium-Skill High-Skill Low-Skill Medium-Skill High-Skill

(1) (2) (3) (4) (5) (6)

Rubble per Cap.X Born btw.1920-1934 -0.0014*** 0.0016*** -0.0002 -0.0060*** 0.0063*** -0.0003
(0.0005) (0.0005) (0.0002) (0.0011) (0.0012) (0.0003)

Years of Schooling -0.0206*** -0.0445*** 0.0651*** -0.0206*** -0.0445*** 0.0651***
(0.0007) (0.0014) (0.0011) (0.0007) (0.0014) (0.0011)

Married -0.0290*** 0.0335*** -0.00444*** -0.0286*** 0.0330*** -0.0044***
(0.0038) (0.0042) (0.0016) (0.0038) (0.0042) (0.0016)

Number of Kids 0.0061*** -0.0063*** 0.0002 0.0060*** -0.0061*** 0.0002
(0.0014) (0.0015) (0.0005) (0.0014) (0.0015) (0.0004)

Log Wage of Household Head -0.0104*** 0.0113*** -0.0009*** -0.0103*** 0.0112*** -0.0009***
(0.0007) (0.0007) (0.0002) (0.0007) (0.0007) (0.0002)

Years of Schooling of Household Head -0.0166*** 0.0188*** -0.0022*** -0.0167*** 0.0189*** -0.0023***
(0.0006) (0.0008) (0.0005) (0.0006) (0.0008) (0.0005)

R
2

0.1097 0.0805 0.4416 0.1083 0.0792 0.4416
N 86,101 86,101 86,101 86,101 86,101 86,101

whether an individual moved from East Germany after WWII. The identifying instrument for city's war destruction is city's distance to London. Occupation is 

defined as "Low Skill" if the average years of schooling of workers in this occupation is less than 10 years. "Medium-Skill" are occupations where the 

schooling or more on average.

average years of schooling of workers are between 10 and 14  years. Occupation is defined as "High-Skill" if workers in this occupation have 15 years of 

Table 9. Effect of Postwar Reconstruction on Female Occupational Choice by Skill Level

Difference-in-Difference Instrumental Variable

Notes:  Standard errors clustered by cities are shown in parentheses. Asterisks denote significance levels (*=.10, **=.05, ***=.01). The control group is
individuals born between 1940 and 1954. Each column is from a separate regression which controls for city and birth year fixed effects, a rural dummy and 



Female-Concentrated Female-Dominated Female-Concentrated Female-Dominated 

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

Rubble per Cap. X Born btw.1920-1934 0.0010*** 0.0010*** 0.0018*** 0.0017**
(0.0003) (0.0004) (0.0008) (0.0009)

Years of Schooling -0.0115*** -0.0103*** -0.0115*** -0.0103***
(0.0009) (0.0010) (0.0009) (0.0010)

Married 0.0632*** 0.0809*** 0.0631*** 0.0808***
(0.0036) (0.0041) (0.0036) (0.0041)

Number of Kids 0.0103*** 0.0202*** 0.0103*** 0.0202***
(0.0011) (0.0013) (0.0011) (0.0013)

Log Wage of Household Head -0.0002 0.0010** -0.0002 0.0010**
(0.0004) (0.0005) (0.0004) (0.0005)

Years of Schooling of Household Head 0.0048*** 0.0050*** 0.0048*** 0.0050***
(0.0006) (0.0007) (0.0006) (0.0007)

R
2

0.0225 0.0286 0.0224 0.0285
N 86,101 86,101 86,101 86,101

Table 10. Effect of Postwar Reconstruction on Female Occupational Choice 

Difference-in-Difference Instrumental Variable

Notes:  Standard errors clustered by cities are shown in parentheses. Asterisks denote significance levels (*=.10, **=.05, ***=.01). The control group is

and whether an individual moved from East Germany after WWII. The identifying instrument for city's war destruction is city's distance to London.

Occupation is defined as "Female-concentrated" if females constitute more than 40% of employees in this occupation. "Female-dominated" are 

occupations where the majority of the employees in this occupation are females. 

individuals born between 1940 and 1954. Each column is from a separate regression which controls for city and birth year fixed effects, a rural dummy



Low Medium High Female Female
Skilled Skilled Skilled Concentrated Dominated

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

Rubble per Cap.X Born btw.1920-1934 -0.0014** 0.0015** -0.0001 0.0017*** 0.0018***
(0.0006) (0.0007) (0.0002) (0.0005) (0.0006)

Female/Male Ratio X Born btw.1920-1934 -0.0009 0.0010 -0.0001 0.0003 -0.0003
(0.0008) (0.0008) (0.0003) (0.0006) (0.0008)

Change in Female Share in  Industry X Born btw.1920-1934 -0.0028** 0.0031** -0.0003 0.0021** -0.0015***
(0.0012) (0.0013) (0.0004) (0.0009) (0.0004)

Change in Female Share in Construction X Born btw.1920-1934 -0.0004 -0.0004 0.0008 -0.0006 -0.0006
(0.0023) (0.0025) (0.0008) (0.0019) (0.0028)

Change in Female Share in Service Sector X Born btw.1920-1934 -0.0115** 0.0107* 0.0008 0.0010 -0.0019
(0.0058) (0.0062) (0.0018) (0.0041) (0.0028)

Change in Female Share in Public Sector X Born btw.1920-1934 0.0015 -0.0004 -0.0011 0.0021 0.0001
(0.0031) (0.0034) (0.0010) (0.0024) (0.0012)

Per Capita War Relief Payments X Born btw.1920-1934 -0.0019** 0.0017* 0.0002 0.0024*** 0.0038***
(0.0009) (0.0010) (0.0004) (0.0008) (0.0011)

Per Capita Savings Loss during WWII X Born btw.1920-1934 0.0007 -0.0005 -0.0002 -0.0009* -0.0012
(0.0006) (0.0006) (0.0002) (0.0005) (0.0005)

Migrant Share X Born btw.1920-1934 0.0003 -0.0008 0.0004 0.0003 0.0016
(0.0012) (0.0013) (0.0004) (0.0010) (0.0011)

Refugee Share X Born btw.1920-1934 0.0039*** -0.0037*** -0.0002 -0.0012 -0.0022**
(0.0010) (0.0011) (0.0003) (0.0008) (0.0010)

R
2

0.1024 0.0751 0.4419 0.0220 0.0283

N 75,908 75,908 75,908 75,908 75,908

Table 11. Labor Supply and Labor Demand Factors

Notes: Standard errors clustered by cities are shown in parentheses. Asterisks denote significance levels (*=.10, **=.05, ***=.01). The control
group is individuals born between 1940 and 1954. Each column is from a separate regression which controls for city and birth year fixed effects
and a rural dummy. Other control in each regression are years of schooling, married dummy, number of kids, an indicator of whether an 



(1) (2) (3) (4) (5) (6)

Rubble per Cap.X Born btw.1920-1934 0.0001 0.0005 0.0007 0.0004 -0.0021 -0.0022

(0.0010) (0.0009) (0.0009) (0.0021) (0.0020) (0.0020)

Years of Schooling 0.0917*** 0.0868*** 0.0916*** 0.0869***

(0.0019) (0.0024) (0.0019) (0.0024)

Married -0.2926*** -0.3226*** -0.2924*** -0.3223***

(0.0067) (0.0069) (0.0067) (0.0069)

Number of Kids -0.1126*** -0.1068*** -0.1126*** -0.1069***

(0.0038) (0.0038) (0.0038) (0.0038)

Log Wage of Household Head 0.0168*** 0.0168***

(0.0011) (0.0011)

Years of Schooling of Household Head 0.0036* 0.0034*

(0.0021) (0.0021)

R
2

0.0489 0.2378 0.2438

N 43,681 42,985 42,347 43,681 42,985 42,347

and birth year fixed effects and a rural dummy. In columns (3)  and (6), we also control for whether an individual moved from East

Germany after WWII. The identifying instrument for city's war destruction is city's distance to London.

Appendix Table 1. Effect of Postwar Reconstruction on Logarithm of Monthly Income

Difference-in-Difference Instrumental Variable

Notes:  Standard errors clustered by cities are shown in parentheses. Asterisks denote significance levels (*=.10, **=.05, ***=.01). 
The control group is individuals born between 1940 and 1954. Each column is from a separate regression which controls for city 



Employment Full-time Part-time Weekly Hours

Employment Employment Worked

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

Rubble per Cap. X Born btw.1920-1934 -0.0017*** -0.0015*** 0.0005 -0.0757***

(0.0006) (0.0006) (0.0006) (0.0224)

Years of Schooling 0.0579*** 0.0574*** -0.0046*** 0.0823*

(0.0011) (0.0011) (0.0014) (0.0486)

Married -0.2360*** -0.2526*** 0.1339*** -3.7657***

(0.0043) (0.0043) (0.0036) (0.1395)

Number of Kids -0.0714*** -0.0742*** 0.0506*** -0.6341***

(0.0022) (0.0022) (0.0022) (0.0868)

Log Wage of Household Head 0.0082*** 0.0083*** 0.0099*** -0.9495***

(0.0009) (0.0008) (0.0007) (0.0356)

Years of Schooling of Household Head -0.0319*** -0.0313*** 0.0081*** -0.1741***

(0.0010) (0.0010) (0.0014) (0.0451)

R
2

0.1526 0.1608 0.0754 0.0756

N 102,699 102,844 52,888 52,888

WWII.

Appendix Table 2. Effect of Postwar Reconstruction on Female Labor Market Outcomes

Notes: Standard errors clustered by cities are shown in parentheses. Asterisks denote significance levels (*=.10, **=.05,
 ***=.01). The control group is individuals born between 1935 and 1954. Each column is from a separate regression which
controls for city and birth year fixed effects, a rural dummy and whether an individual moved from East Germany after



(1) (2) (4) (4) (5) (6)

Rubble per Cap.X Born btw.1920-1934 0.0011** 0.0012** 0.0015*** 0.0019* 0.0019* 0.0011
(0.0005) (0.0005) (0.0005) (0.0011) (0.0011) (0.0010)

Years of Schooling -0.0199*** -0.0525*** -0.0199*** -0.0525***
(0.0010) (0.0013) (0.0010) (0.0013)

Log Wage of Household Head 0.0254*** 0.0254***
(0.0007) (0.0007)

Years of Schooling of Household Head 0.0405*** 0.0404***
(0.0010) (0.0010)

R
2

0.0486 0.0568 0.1289 0.0481 0.0563 0.1285
N 90806 87,180 86,103 90,806 87,180 86,103

Germany after WWII. The identifying instrument for city's war destruction is city's distance to London.

Appendix Table 3. Effect of Postwar Reconstruction on Marriage

Difference-in-Difference Instrumental Variable

Notes:  Standard errors clustered by cities are shown in parentheses. Asterisks denote significance levels (*=.10, **=.05, ***=.01). 
The control group is individuals born between 1940 and 1954. Each column is from a separate regression which controls for city 
and birth year fixed effects and a rural dummy. In columns (3)  and (6), we also control for whether an individual moved from East


