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Abstract

This paper combines personnel records of the U.S. government with census data to study how exposure

to greater female representation at work can persistently reduce intergenerational gender gaps in labor market

outcomes. Exploiting city-by-department variation in the sudden expansion of female employment during

World War I, we find that daughters of civil servants exposed to female co-workers are more likely to work

later in life. This intergenerational effect operates through exposed fathers and extends beyond the public

sector, reducing the earnings gap by 12%. Consistent with a broader shift in attitudes toward working women,

exposure to female co–workers also made male civil servants more likely to marry working women. We

show that cities exposed to larger increases in female federal workers saw persistently higher female labor

force participation in both the public and the private sector. Increasing gender representation within the public

sector can thus have broader labor market implications.

JEL codes: J16, M5, N4

*Abhay Aneja: aneja@berkeley.edu (UC Berkeley, School of Law, 225 Bancroft Way, Berkeley, CA 94720.); Silvia Farina: sfa-

rina@berkeley.edu (UC Berkeley, Haas School of Business, 2220 Piedmont Ave, Berkeley, CA 94720); Guo Xu: guo.xu@berkeley.edu

(UC Berkeley, Haas School of Business, 2220 Piedmont Ave, Berkeley, CA 94720, corresponding author). We thank seminar participants

at the Chicago Economic History workshop, Cornell, Duke, UBC, UC Berkeley Law, Berkeley Economic History Seminar, IOG, Simon

Fraser, NBER DAE SI, Nottingham, LSE, Vanderbilt, and ASSA Annual Meeting for their helpful suggestions. We thank Oriana Bandiera,

Marianne Bertrand, Leah Boustan, Martin Fiszbein, Claudia Goldin, Paola Giuliano, Matt Lowe, Petra Moser, Elias Papaioannou, and

Eleonora Patacchini for their feedback. All errors remain our own.

1



1 Introduction

Labor market disparities by gender remain widespread despite significant progress (Goldin, 2006). A grow-

ing number of studies document non-egalitarian attitudes toward female work as one key factor reinforcing

differences in labor force participation and occupational choice by gender (Fortin, 2005; Alesina et al., 2013;

Bertrand, 2020; Giuliano, 2021).1 One approach to ameliorate such disparities in the labor market centers on

enhancing gender representation and inclusion, particularly in environments where stereotypical gender roles

are deeply ingrained. Scholars have found that the resulting exposure to women at workplace (Bertrand et al.,

2019; Dahl et al., 2021; Greenberg et al., 2024) or in public office (Beaman et al., 2009) normalizes female

work and leadership, with the potential to break down gender stereotypes. However, there is scant evidence on

whether the effects of increased gender representation diffuse more broadly and persistently across generations

and space. The presence of such “social multipliers” (Glaeser et al., 2003), however, is important for assessing

the effectiveness of policies aimed at generating broader change through greater inclusion.

This paper studies how a sudden shock to the gender composition of a large public organization can persis-

tently increase female labor force participation among those exposed to female white-collar work – daughters

of male co–workers. We document the effects of exposing incumbent (primarily male) civil servants to female

co–workers during World War I (WWI). This conflict induced a sudden increase in female workers within the

nation’s largest employer, the federal government. WWI, also known as the “Great War,” entailed the nation-

wide mobilization of American resources to support the military of both the U.S. and its allies (Kennedy, 2004).

The war thus increased demand for white-collar workers throughout the bureaucracy, including openings for

stenographers, typewriters, and other clerical positions (Smith, 1928). These jobs were often filled by women

(Gavin, 1997), exposing federal workers – many of whom were men – to female peers, often for the first time

(Nienburg, 1920). This demographic change in the composition of the government workforce was persistent.

Even after WWI ended, women played an increasingly prominent role in government work (Figure A.I), sug-

gesting a potential critical juncture that set female work in the government on a path towards parity.

To study how the war-driven increase in female representation in the federal government created intergenera-

tional effects on female labor market outcomes, we leverage micro-level data from the Official Registers of the

United States (“Registers”). This source allows us to construct a rich dataset of the near-universe of federal

employees for 1913–1921. The Registers provide detailed information on the city and departments where civil

servants worked, allowing us to construct a granular measure of gender composition at the city-by-department

(“office”) level. Using this novel, granular measure capturing sharp changes in the office-level gender compo-

sition, we study how labor force outcomes evolve for the daughters of incumbent civil servants in response to

1A number of factors have been shown to contribute to past and contemporary gaps, including the unequal distribution of household work
(Goldin, 2014; Kleven et al., 2019), differences in attitudes to risk and competition (Niederle and Vesterlund, 2007), and discrimination or
harassment against women (Kuhn and Shen, 2013; Folke and Rickne, 2022).
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wartime increases in the presence of female co-workers, relative to sons. We link the digitized personnel records

from the Registers to the U.S. full-count population census to identify children of civil servants. Linking across

census rounds using a comprehensive set of state-of-the-art matching strategies, we then measure the children’s

labor force outcomes in adulthood in 1940. This approach allows us to observe gender gaps in later-life out-

comes among children of civil servants who worked in offices with high vs. low exposure to female co–workers

during WWI. Comparing cities with different degrees of exposure to female wartime entrants, we can also study

any contemporaneous effects at the local labor market level.

The identification challenge in our setting is that the war-driven increase in female government workers may be

correlated with geographical or workplace differences that directly affect gender-related outcomes. Our unique

empirical setting allows us to overcome this limitation in several ways. The availability of office-level variation

in exposure allows us to not only compare outcomes within the same city, but also within federal government

departments. This is an advancement of the empirical literature, which relies on more aggregate geographical

units of analyses (Giuliano, 2021). We can also follow the “epidemiological approach” (Fernández, 2011) by

studying movers who face the common local labor market conditions in their destination city but vary by their

parental exposure to female co–workers depending on their origin city and parental department of work.

We organize our results into three parts. First, we document for the first time using high-frequency personnel

records how WWI led to the rapid emergence of a new female workforce within the federal bureaucracy. Using

biennial personnel records, we show that WWI increased the share of the female federal workforce by 13 p.p.

– a doubling within two years (1917–1919). Linking personnel records to the full-count census, we show that

these female entrants are younger, less likely to be married, more mobile, and more educated when compared to

women entering before WWI. At the same time, they are less likely to have been part of the labor force prior to

entering the civil service, suggesting that the war helped mobilize a previously untapped source of labor.

Second, we provide micro-level evidence for the intergenerational effects of greater gender representation in

public office on women’s labor force participation. Our main finding shows that exposure to female wartime

entrants decreases the gender gap in labor force participation for the children of incumbent civil servants. Com-

paring labor force participation of children of exposed and non-exposed civil servants in adulthood, we find

that a one standard deviation (SD) increase in parental exposure decreases the gender gap in labor force par-

ticipation by 8% in 1940. The decrease in this gender gap is driven by a higher propensity of daughters to

work. In contrast, parental exposure to female co–workers does not affect the labor supply decisions of sons.

The results hold using a stringent set of fixed effects restricting the identifying variation to within-city and

within-department differences in exposure. The results are comparable using pre-existing differences in office

occupational structure as the identifying source of variation in an instrumental variable (IV) design.

Our main results are robust to a wide range of falsification and robustness checks. Leveraging the high-
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frequency nature of the personnel records, we find that the office-level exposure effects are only driven by

those civil servants contemporaneously exposed to the increase in female co–workers. In contrast, we do not

find any effects on those who worked in the same (to-be exposed) offices but left prior to WWI. We also find

that the exposure effects are strongest for teenage children of incumbent civil servants, consistent with existing

findings that experiences during “formative years” can shape lifetime economic behavior (Olivetti et al., 2020).

We do not find clear exposure effects for older children of civil servants, who are more likely to have left home

and already formed a set of rigid preferences and beliefs.

To ensure that our results do not reflect sample selection, we show that our point estimates are not driven by any

particular linking method. Furthermore, the estimates remain virtually identical after reweighting the matched

sample to be balanced across a wide range of baseline characteristics. We also rule out that our results are driven

by factors correlated with the increase in female co–workers such as the expansion of federal employment or the

increase in the share of clerical positions. Finally, we can probe further if the results reflect greater anticipated

demand for female workers or changing beliefs about female work. While our reliance on within-city variation

ensures that the results are not driven by cross-city differences in labor market conditions, we can rely on

“movers” to explicitly disentangle the role of exposure to female workers from local labor market conditions

correlated with the office-level shock. By 1940, 67% of the civil servant children lived in a city other than

their parent’s city of residence at the onset WWI, allowing us to separate the role of geography from the role

of exposure. Even when comparing children of civil servants who ended up moving to the same city by 1940

(and thus face the same new labor market conditions and institutional environment), variation in their parental

exposure to female co–workers at the origin city–department remains highly predictive of greater labor force

participation. The intergenerational spillover effects on female labor force participation of daughters of civil

servants are thus driven by the parental exposure to greater female representation at their workplace.

Having documented the effects of exposure to female workers on the daughters of incumbent civil servants, we

next introduce a simple framework to guide the discussion of channels through which these intergenerational

effects may operate. Theories of social learning predict that the degree to which exposure to greater female

representation at work is transmitted intergenerationally may depend on the gender identity of the sender – i.e.,

the exposed co–worker (Fogli and Veldkamp, 2011; Mobius and Rosenblat, 2014). Strikingly, we find that the

exposure effect does not vary significantly across fathers and mothers, instead remaining precise and sizable

for incumbent fathers. In addition, we also demonstrate that the effects hold up when restricting the sample to

exposed civil servant fathers without working wives. As such, our results provide novel evidence that fathers

can also be a conduit for closing intergenerational gaps. These findings thus highlight a new channel beyond the

vertical transmission through mothers that much of the existing research has identified (Fernández et al., 2004;

Fogli and Veldkamp, 2011; Morrill and Morrill, 2013; Fernández, 2013).

The greater propensity of daughters to work may either reflect improved perceptions about the acceptability of
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female work – i.e., a change in gender norms – or the parental transmission of better information about female

employment prospects. While it is difficult to fully disentangle both channels, a series of complementary tests

indicate that the spillover effects operate beyond only changing awareness of women’s employment prospects

within narrow occupations and sectors. First, we study if parental exposure to female co-workers also affected

women’s marriage, fertility, and schooling outcomes – determinants of female labor supply. Consistent with the

fact that female work during our study period was dominated by unmarried women (Goldin, 1991), daughters

of exposed parents are less likely to be married and more likely to have fewer children. We also test for changes

in human capital, and find weak evidence that parental exposure to female co–workers increased the education

of daughters. In a mediation exercise, these observable differences in marriage status, fertility, and schooling

cannot fully explain the increased labor force participation of exposed daughters. Parental exposure to female

co–workers thus increases labor force participation above and beyond the proximate determinants of labor force

participation – consistent with parental exposure to workplace diversity affecting broader change.

Second, and importantly, we find that the spillover effects are not only concentrated in federal government

work but also extend to female work in the private sector. Similarly, we observe an increase in female labor

force participation even in non-clerical work. Rather than only transmitting information about specific job

opportunities for women in the federal government or as clerical workers, the broader private sector spillover

is consistent with parental exposure to female co–workers shifting views about female work in the broader

economy. Overall, parental exposure to female co–workers closes the gender earnings gap by 12%, reflecting

the move of women not only into the labor force but also into higher-earning positions.

Third, we complement our results on daughters’ labor force participation with a revealed preference measure

for incumbent men’s attitudes: the propensity of unmarried men to marry a working spouse. Consistent with

exposure to female co–workers shifting attitudes towards working women, we find that men exposed to a large

number of female co–workers are more likely to marry a working spouse. This effect is driven by marriages

formed after WWI and not mechanically by marriages among co–workers in the government. Finally, we find

that exposure to female co–workers affects naming choices. In particular, we provide suggestive evidence that

exposed parents are subsequently more likely to choose less feminine names for their daughters.2 While none of

these individual results can fully separate the role of information from norms, we argue that the intergenerational

spillover effects we uncover reflect, at least partly, the vertical transmission of gender norms.

In the last part of the paper, we conclude the analysis by asking whether the increased entry of female workers

into the federal government had impacts beyond the vertical transmission through the children of incumbent co–

workers we identified. Moving to the local labor market level, we ask whether cities experiencing an increase in

female representation in the government also see overall increases in aggregate female labor force participation.

2We proxy the change in gender attitudes by relying on the finding that first names with more vowels and ending with a vowel are more
likely to be perceived as feminine (Barry and Harper, 1995; Ackermann and Zimmer, 2021).
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We do this by leveraging cross-city variation in female exposure before and after WWI using census data in a

difference-in-differences design. While wartime exposure is uncorrelated with female labor force participation

before the war, cities with greater female exposure during WWI see a persistent increase in overall female labor

force participation. Mirroring our individual-level results, the exposure effects only affect aggregate female

labor force participation, leaving male labor force participation unaffected. While this increase is concentrated

in the public sector, we also find economically and statistically significant increases in female employment

in the private sector – suggestive evidence for broader spillover effects. Finally, we show that the exposure

effects on female labor force participation are concentrated in neighborhoods where female wartime workers

resided. Leveraging newly digitized data on Women’s Clubs from membership directories, we also find that

cities with greater increases in female civil servants saw faster membership growth. The combined findings

are consistent with social spillovers through which attitudes and information about women in the workforce

are influenced horizontally. Our combined results thus suggest that the sudden war-time increase in female

representation in the federal government not only increased female labor force participation among daughters

of male co–workers, but as well as women in the broader communities in which those workers reside.

Related literature. Our results have important implications for several strands of the literature. First, we con-

tribute to a growing literature on how increased gender representation can change attitudes (Beaman et al., 2009;

Bertrand et al., 2019; Dahl et al., 2021; Miller et al., 2022), especially in male-dominated contexts. By focus-

ing on the implications of exposure to female co–workers among incumbent male workers, our paper relates

to an emerging empirical literature that studies how “contact” between groups can help reduce non-egalitarian

attitudes and outcomes (Schindler and Westcott, 2021; Lowe, 2021). In contrast to contemporary research on

workplace contact that is limited to short-term effects (Dahl et al., 2020; Battaglini et al., 2023; Chakraborty

et al., 2025; Minni et al., 2025), the historical natural experiment allows us to provide evidence that interven-

tions aimed at increasing workplace diversity do not fizzle out in the long-term. Documenting intergenerational

effects on labor force participation of children of exposed civil servants, our paper is – to the best of our knowl-

edge – the first to provide evidence for the long-run effects of greater workplace diversity.

Second, our work also resonates with the literature on gender norms (Fortin, 2005; Bertrand, 2011; Olivetti

et al., 2020; Miho et al., 2023). This literature has attributed pre-existing differences in gender attitudes and

beliefs across groups to cultural determinants that are transmitted across generations (Fernández et al., 2004;

Guiso et al., 2006; Alesina et al., 2013; Giuliano, 2021). Our results provide evidence on how the parental

exposure to female co–workers can help close gender gaps in labor force participation – a key outcome through

which differences in attitudes and norms towards female work may manifest. We provide evidence consistent

with both the intergenerational, vertical transmission through exposed co–workers, as well as the horizontal

transmission across neighborhoods in which female war-time civil servants resided (Bisin and Verdier, 2001).

In a literature that has focused primarily on the role of (working) mothers in the vertical transmission of norms
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(Fernández et al., 2004; Fogli and Veldkamp, 2011; Morrill and Morrill, 2013; Fernández, 2013), our finding

that the intergenerational effects are equally strong for children of male co–workers and households without

working mothers uncovers a new channel – fathers – through which vertical transmission operates.

Finally, our paper contributes to research on the determinants and historical evolution of gender gaps in eco-

nomic outcomes, particularly within the labor market (Goldin, 1990, 2006; Bailey, 2006; Bertrand, 2020). By

documenting the rise of female clerks within the federal government, we complement existing research on the

rise of the clerical sector as one of the gateways to white-collar work in the labor force during the late 19th and

early 20th centuries (Costa, 2000; England and Boyer, 2009). We add to this rich literature by documenting

how the labor demand shock brought about by WWI contributed to the rise of female clerks. We also contribute

to a literature that documents how historical periods of military mobilization affect female labor force partici-

pation (Goldin, 1991). A large literature examines the impact of mobilization during World War II on women

in the U.S. (Schweitzer, 1980; Acemoglu et al., 2004; Doepke et al., 2015). As men entered military service,

labor shortages created new opportunities for women (Goldin, 1991). Much of women’s gains occurred in the

private sector, particularly in industrial and manufacturing jobs were previously dominated by men and critical

to the war effort (Goldin, 1991). While many women were pushed out of these roles after the war, Acemoglu

et al. (2004) show that the wartime experience had lasting effects, raising female labor force participation in

subsequent decades. While we study similar dynamics, our study is – to our knowledge – the first to document

how the World War I affected the labor market outcomes of American women (and how either major conflict

affected women in the civil service). This period, termed the “first phase” of women’s entry into the labor force

by Goldin (2006), marked the transition of women from unpaid domestic roles to formal employment. WWI

also altered the structure of American government, as the scale of federal operations for war mobilization led to

many new agencies and a half-million new bureaucrats (Rockoff, 2004). WWI thus had transformative potential

for both the federal government and women in the labor market (as suggested in Figure A.I), making the study

of this episode as a potential critical juncture particularly interesting.3

2 Background and Data

2.1 Context: women and war mobilization in the early 20th century

The United States entered WWI in April 1917. American war engagement was substantial, not only involving

1.2 million American soldiers, but also requiring a nationwide economic mobilization (Keene, 2002). To support

its troops and its allies in the war effort, the U.S. provided manpower and resources for war-related government

production activities, which included building shipyards, producing munitions, and other industrial activities

3Among the few papers studying WWI are Gay (2023) and Boehnke and Gay (2022), who study how WWI affected women’s aggregate
labor force participation in France. Our study, in contrast, offers individual-level evidence using granular office-level variation, allowing us
to compare differences in exposure to female co–workers within the same labor market.
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(Zieger, 2000; Rockoff, 2004). Federal officials were exempt from military service as the federal government

took on a central role in mobilizing and coordinating the war.

WWI significantly altered the size and scope of the federal bureaucracy. The U.S. added more than half a million

civilian government workers, mainly during the period 1916-1918 (Rockoff, 2004). Federal wartime mobiliza-

tion created new administrative positions across many departments (including in non-military departments). For

example, the workforce of the Treasury grew in order to raise the money needed to finance the American war

effort (Hilt et al., 2022). Similarly, the Department of Agriculture employed more federal extension agents to

mobilize food production and distribution (Effland, 2019). Existing departments expanded and new agencies

were created to coordinate and administer war-related activities, such as the Food and Fuel Administrations, the

War Trade Board, the War Industries Board, and the Bureau of War Risk Insurance (Cuff, 1980).

The first year of the war alone saw 100,000 new government jobs open up, all of which needed to be filled

quickly. Thousands of artisans and laborers were needed to meet the demands of a growing bureaucracy (Os-

born, 1917). Administrative growth also led to the creation of many new white-collar jobs within the government

such as clerks, typists, and secretaries. Across the country, the number of civil servants increased dramatically.

For instance, the number of civilian employees in Washington, D.C. more than doubled between 1917 and

1920 but the federal apparatus extended its reach far beyond the capital city to coordinate activities across the

nation (Skowronek, 1982). Nationwide, the civilian naval workforce increased from less than 21,000 to more

than 100,000, and in government ordnance plants from 11,000 to about 40,000; other branches were likewise

greatly augmented (Morgan, 1919). The United States Civil Service Commission was responsible for allocating

workers during this era of sudden expansion (Osborn, 1917).

Prior to the war, federal departments retained discretion in making positions available to female employees.

Several departments – such as the War and Navy departments – refused to consider women for many jobs within

the federal service (Carpenter, 1942). The rapidly expanding federal government provided new opportunities

for female workers (Dumenil, 2017). While women had often been explicitly excluded from many positions for

decades during the late 19th and early 20th centuries, wartime demands led government bureaus to open up civil

service exams to women for the first time. Women who could do the work found themselves readily accepted

even by those departments that had been hesitant to employ them. Women made particularly important inroads

into clerical jobs. In the 1918 Annual Report of the Civil Service Commission, U.S. Chief Examiner George R.

Wales writes of the effect of WWI: “The most notable change in Government personnel brought about by the

war is in the employment of women... many of the examinations for technical and scientific positions which in

past years have been limited to men may now be taken by women; and the departments are appointing women

to these positions. Among the general examinations which war conditions have opened to women are elevator

conductor, messenger, junior chemist, computer, bookkeeper, and minor positions in the Ordnance Service at

Large” (United States Civil Service Commission, 1918).
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The increased presence of women in government work occurred against the backdrop of ongoing changes

within the broader labor market. When the U.S. entered WWI, clerical work was on its way to becoming an

“archetypal paid job” for women entering the labor force (England and Boyer, 2009). The share of female

clerical employment increased from 2.5% in 1870 to 52.5% in 1930 (Goldin, 1984). On the demand side,

technological shocks like the emergence of the typewriter and organizational changes related to accounting and

bookkeeping allowed more women to compete for clerical jobs in office work (Rotella, 1981; Strom, 1989;

Feigenbaum and Gross, 2020).4 On the supply side, access to secondary school increased the number of young

women who were qualified for clerical work (Goldin, 1990).5 Our study focuses on how the war-driven demand

for clerical work contributed to the increase in female labor force participation.

2.2 Data sources

We combine multiple sources of administrative and personnel data to document the changing patterns of female

work in the public sector. In this section, we briefly describe the main sources of this data.

Official Registers of the United States. To study how the war shapes the composition of the civil service,

in particular within city-level offices, we rely on the personnel records published in the U.S. Official Registers

(United States Civil Service Commission, 1907-1921). The Registers are biennial rosters of the entire workforce

of the U.S. federal government, and provide detailed information on a government worker’s job title (occupa-

tion), salary, department, birthplace, and work location (city).6 We build on the prior digitization effort by

Aneja and Xu (2022), enriching the data to include worker’s sex (details discussed in Section 2.3), appointment

locations (counties), and harmonized work locations (cities). The latter allows us to identify the department–

city of each civil servant, enabling us to construct a granular measure of exposure to female wartime entrants.

Figure A.II provides a sample of the records in the Official Registers. For our main analysis, we restrict the

sample period to Woodrow Wilson’s term (1913–1921), yielding a dataset of 1,041,521 individual-year obser-

vations.

Our dataset offers several advantages over data used in previous analyses of gender and labor markets during the

pre-1940 period. First, we observe detailed information about workers at a greater frequency than data in other

recent studies, as the Registers were published every other year. These data thus increase our confidence that

sudden changes in economic outcomes are due to WWI, rather than other time-varying confounding factors,

such as the Great Migration or the 1918 influenza epidemic. Second, we observe the salary of each civil

servant. Standard data sources for this period – such as the decennial population censuses – typically offer

4Other institutional features – such as so-called “marriage bars” that limited the hiring of married women – were instituted in the 19th
century, and limited clerical demand to primarily single women (Goldin, 1988).

5WWI occurred during America’s “High School Movement,” a period during which female educational attainment increased from an
average of 8 years (for the 1890 birth cohort) to nearly 11 years (for the 1925 cohort) (Goldin and Katz, 2008).

6Temporary employees who have served for less than six months are not included. In 1923, the Official Register was not published due
to federal pressure to reduce costs. The Register resumed in an annual form in 1925, but covered only senior-level officials.
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coarser measures of earnings that are imputed from occupational data. As discussed in Aneja and Xu (2022),

this can be an important advantage, given the potential for discrimination within occupations.

Full-count U.S. decennial Censuses. We make use of the full-count U.S. decennial population Censuses (1900-

1940) in all parts of our analysis (Ruggles et al., 2020a,b). To drill down on the changing gender composition

of the federal workforce, we first use the 1910 Census. This allows us to study the traits of those who entered

as civil servants, based on characteristics before entering the service. In the main part of the paper studying the

effects of exposure to female co–workers, we use census data to identify both the children and spouses of serving

civil servants, as well as to examine the adulthood outcomes of the former as a function of parental exposure to

female co–workers. For the latter part of our main analysis, we use the rich socioeconomic outcomes that the

Census Bureau included in the 1940 Census. Finally, we also use census data to study the aggregate effects of

exposure on city-level female labor force participation, as well as spatial heterogeneity within a city.

2.3 Identifying female civil servants

The Official Registers do not uniformly report the pronouns of female workers, making it difficult to consistently

identify the sex of civil servants. To overcome this limitation, we use first names to predict a worker’s likely

sex. We predict an individual to be female if more than half of the individuals sharing the same first name in the

1910 Census self-report to be female, Pr(Female|First name)> 0.5.7 This allows us to impute sex for 87.9% of

our sample. For the remainder, the first name is either only recorded with initials (92.6%) or cannot be found in

the census, likely due to transcription errors or unique spelling.

To validate our measure, we also matched civil servants directly to the 1910 Census based on their full name

and birth state, following Aneja and Xu (2022). While the exact census-linked matches are more accurate, they

are only available for the subset (19.8%) of civil servants that could be successfully linked based on name and

birth state. When comparing our imputed sex measure with the census-linked measure, both measures coincide

with a correlation of 0.97. This gives us confidence in the validity of our imputed measure of sex.8

3 Descriptive evidence – the rise of women during World War I

3.1 Expansion of federal employment and female representation

Our main objective in this project is to demonstrate how WWI reduced gender disparities in the labor market

by exposing federal civil servants to qualified working women. Before testing the effects of exposure to female

workers, we first demonstrate quantitatively how wartime economic mobilization suddenly, substantially, and

7This threshold was chosen for interpretational ease and the results do not hinge on the particular cutoff. Nearly all workers in our
dataset – 99.2% – have a first name where more than 95% of the census namesakes report the very same gender.

8When available, we impute the census-linked sex measure to civil servants with missing predicted measures (0.7% of the entire sample).
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persistently increased female representation within government work.

We begin this section by showing the sharp increase in the hiring of civil servants that occurred at the onset

of the war. Using our high-frequency personnel sample from the Official Registers - the universe of (non-

postal) government workers - Figure I, Panel (a) shows that the size of the federal government employment was

relatively stable in size between 1907 and 1917. This period of stability was followed by a near doubling in

total federal employment between 1917 and 1919 (from around 150,000 to over 300,000 workers) after the U.S.

entered the conflict in April 1917 (vertical solid line). Notably, this increase in federal employment occurred

nationwide, and the growth was not restricted to Washington, D.C. When we omit D.C. from the time series,

we still see rapid bureaucratic expansion at the point at which the U.S. entered the war (dashed line).

The raw data presented here also highlights that the growth of the bureaucracy was remarkably persistent. As

Figure I highlights, although the size of the federal employment declines slightly from 1919 to 1921, it remains

significantly higher than the pre-1917 level even several years after the war concludes. This persistence is evi-

dent when using data from the decennial censuses, which allow us to explore federal employment through 1930

(light-gray squares in Figure I, Panel (a)). The pattern is qualitatively similar, showing a gradual expansion in

federal employment over time, a sharp increase in the aftermath of WWI, and a subsequent contraction towards

a higher employment level. The comparison of the census measures with those derived from the personnel

records also highlights the value of using the Official Register data: not only does it deliver a higher frequency,

but it allows us to link the rapid expansion of federal employment to the entry of the U.S. into WWI. Moreover,

it also reveals a significant under-counting of federal employment by the U.S. Census Bureau.

Having demonstrated empirically the wartime expansion of the civilian federal government, we next use the

data to document the change in the gender composition of the bureaucracy. Figure I, Panel (b) shows the share

of female civil servants over time. The solid line shows the share of female civil servants using our preferred

data, based on the probabilistic measure of a civil servant’s sex. The dashed line plots the share of female civil

servants using the census-linked subsample, with an exact measure of (self-reported) sex. With both measures

of sex, we observe a constant share of female workers from 1913 to 1917, and a jump in the female share

coinciding with the entry of the U.S. into WWI. The increase in the female share is economically sizable,

reflecting an increase of 13 p.p. Compared to the average pre-war share of female civil servants, this increase

corresponds to a doubling of the female share among federal workers within only two years.9

Figure II breaks down the expansion of the overall federal employment by clerical vs. non-clerical positions.

The expansion of the federal workforce was driven almost exclusively by the increase of the clerical workforce

to meet the administrative demands of war. While panel (a) shows an expansion of federal government em-

9As Appendix Figure A.III shows, the rapid influx of new workers coincides with a decline in match rates. With men typically matched
at a higher rate, the decline in match rate is likely to be a driver of the undercounting observed in the census-linked measure. Our imputed
measure does not suffer from this type of selection bias.
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ployment across both clerical and non-clerical occupations, the increase is much more pronounced for clerical

positions. Panel (b) breaks down the gender composition by clerical vs. non-clerical positions. Consistent with

the historical literature (Dumenil, 2017), the expansion of the female workforce was driven almost exclusively

by clerks. The share of women in the federal clerical workforce jumped from around 30% to almost 70% within

two years, remaining high even after the war.

3.2 Characterizing women’s wartime service

While we primarily aim to understand how the nation’s first large-scale expansion of women into government

service can persistently reduce gender gaps in labor market outcomes, the rapid change in gender composition

raises an intermediate question: did WWI change the type of women who became civil servants? Answering

this question is important as it allows us to better characterize the nature of exposure to female co–workers. Un-

fortunately, the limited biographical information in the Official Registers imposes data limitations. To overcome

these, we match the personnel records to the full-count census. From the censuses, we obtain information about

workers’ socioeconomic backgrounds, including age, labor force status, marital status, and education.

To study how WWI changed selection, we restrict our personnel panel to entrants into the civil service. We then

examine how gender gaps in pre-determined individual characteristics differ for entrants before and after the

war.10 Table I, Panel (a) presents descriptive evidence of differential changes in selection into civil service using

census-based characteristics. On average, female civil servants tend to enter government service younger than

their male counterparts, particularly during and after WWI. These female entrants are also more likely to be

single and white. Interestingly, female civil servants entering during and after WWI are also less likely to have

been in the labor force in 1910, prior to entering the war.11 This suggests that WWI helped disproportionately

mobilize female entrants from a previously untapped pool of labor.12

We also test for differences in human capital. Unfortunately, pre-1940 censuses contain only a coarse measure

of human capital: literacy. As such, we follow Aneja and Xu (2022) by linking the Registers forward to the

1940 Decennial Census, which contains a detailed measure of educational attainment – the years of schooling.

10To study changes in selection, our analysis restricts the sample to entrants to the civil service between 1913–1921. We then estimate
the following regression for individual i who entered in year t = T (i):

yi = β0Femalei +β1 WWIT (i)+β2Femalei × WWIT (i)+ εi (1)

Here, yi is the individual-level characteristic of the civil servant i; Femalei = 1 if the individual is female, and 0 otherwise. Importantly, we
have now revised the indicator variable WWIT (i) to take the value 1 for the years of 1917 and 1919, and 0 otherwise. β1 thus captures the
mean differences in the characteristics of male war vs. peace-time entrants; β2 captures the additional female-specific difference in mean
characteristics between war and peace-time entrants. εi is the error term.

11This difference is not mechanically driven by the fact that female entrants during and after WWI are younger. The coefficient remains
of comparable magnitude when conditioning on entry-age fixed effects.

12We also study the origin industries from which previously working wartime entrants (i.e., those in the labor force, but outside the
government in 1910) came (Table A.I). Consistent with increased manufacturing in response to war, fewer manufacturing workers enter
the civil service through WWI. We then focus on a common sector for female employment in the 1910s – professional workers, mainly
comprised of teachers and clerks (Goldin, 1990). We see that female civil servants are more likely than men to come from professional
service jobs, and more so during and after WWI. Interestingly, this selection is driven by female teachers.
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Table I, Panel (a) shows that female entrants to the civil service have significantly higher levels of education

than their male counterparts, particularly during and after WWI.

Next, we study another aspect of selection: the places that civil servants come from. We use information on the

county of appointment in the Registers to examine geographic background characteristics of federal personnel.

Mean differences for these characteristics are reported in Table I, Panel (b). While female civil servants tend

to come from more urban areas, this difference is muted during WWI. We also investigate whether individuals

were more likely to move for civil service jobs. We define a civil servant to be from the same state if the state

of the first working position is the same as the state of appointment. While the gender difference before WWI

is small, female entrants during and after WWI are less likely to hail from the same state.

Overall, the descriptive evidence allows us to characterize the large number of women who joined the civil ser-

vice during and after the war: they are younger, more likely to be single, and less likely to have previously been

part of the labor force than their male counterparts. At the same time, they are more likely to have moved from

rural areas or from a different state.13 Female entrants during and after WWI were significantly more educated,

suggesting that WWI helped mobilize a previously untapped and positively selected talent pool. We now study

how their influx to the federal government affected exposed co–workers and future generations.

4 Empirical strategy

4.1 Measuring exposure to female civil servants

Did the large influx of female civil servants affect the intergenerational gender gap in labor force participation?

Our identifying source of variation stems from the differential intensity of the war-driven increase in female

civil servants across cities and departments. This variation allows us to compare the next-generation outcomes

for those in offices that were more and less affected by the sudden influx of women. To measure variation in

exposure to female civil servants, we compute exposure intensity for each city-department pair:

∆Exposure jk =
(

n f
jk1919/(n

m
jk19 +n f

jk19)
)
−
(

n f
jk15/(n

m
jk15 +n f

jk15)
)

(2)

where j denotes the city and k the department. n f
jk19 denotes the number of female civil servants in the office jk

in 1919, while nm
jk19 denotes the corresponding number of male civil servants. With U.S. involvement in WWI

lasting from April 1917 to November 1918, and the Official Registers recording personnel as of July 1st, we use

the change between 1915 and 1919 to fully capture changes that occurred during the war. This also captures

13While the focus of our study is identifying the long-run consequences of women’s increased presence rather than the determinants of
this compositional change, Table A.II further considers a range of additional factors potentially related to selection into government service,
ranging from the role of military mobilization (Acemoglu et al., 2004; Goldin and Olivetti, 2013), patriotism (Kang and Rockoff, 2015;
Caprettini and Voth, 2022) and the 1918 Influenza pandemic.
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any expansion of the federal government that occurred in anticipation of entering the conflict.14 Equation 2 thus

captures the change in the share of female civil servants across offices between both years.15

We restrict our main analysis to cities with at least 20 civil servants in a given office in 1915. This ensures

that our sample focuses on offices with meaningful federal staffing, excluding dispersed federal presence driven

by agricultural extension workers, lighthouse keepers, or park rangers. Since our empirical strategy will rely

on both city and department fixed effects, we further limit the sample to cities that have at least two federal

government departments. This leaves us with 70 cities and 8 unique federal departments in our sample.16

To bolster the credibility of our estimation strategy, we briefly investigate the city-by-department variation that

we use in our study. In short, we observe significant variation in the change in the female share of workers

across cities and departments, highlighting how the granularity of data in our setting as an advantage relative to

prior work. To begin with, Figure III plots the distribution of the exposure measure across offices. The figure

shows significant department-by-city variation in the changing gender composition of government offices, with

an interquartile range of 10 p.p. Variation in exposure in our main analysis sample is very comparable to the

variation in the full sample, reducing concerns about sample selection. Figure A.VI further displays variation

in the change of the female share of workers across cities, broken down by department. As the figure reveals,

there exists significant variation in the exposure measure within the same department across cities. Similarly,

Figure A.VII shows that the exposure shock also exhibits significant variation across departments within the

same city. Together, cross-city and cross-department variation explain 58% of the overall variation in our

exposure measure (Table A.III), leaving substantial residual office-level variation. As we will discuss next, this

variation in office-level exposure within shared local labor markets or departments facilitates tighter empirical

comparisons, and allows us to make more credible causal inference.

4.2 Estimating exposure effects

To assess the extent to which exposure to female co–workers helps close the intergenerational gender gap in

labor force participation among incumbent civil servants, we estimate the following regression:

yi = β1Femalei +β2∆ ExposureJ(i)K(i)+β3∆ ExposureJ(i)K(i)×Femalei +θJ(i)+ τK(i)+ γ
′xi + εi (3)

14Although officially neutral prior to 1917, the U.S. nevertheless provided financial and material support to its allies in several ways that
indicate the initiation of a wartime government. U.S. firms supplied European countries with food, weapons, and raw materials (Kennedy,
2004). In 1916, Congress passed the National Defense Act of 1916, which increased funding for military operations. In addition to
increasing the size of the nation’s armed forces, this law created new administrative divisions within the federal government (Coffman,
2014). New federal capacity was needed to coordinate industrial and agricultural production, financial support for the war, as well as public
morale – all of which foreshadowed a growing bureaucracy during WWI. Given the high correlation between the change in the female share
between 1915–1919 and 1917–1919 (Figure A.IV), our results are also robust to using the change in female share between 1917–1919.

15Since our empirical analysis focuses on incumbent parents and Equation 2 is constructed based on the subsequent change in gender
composition, there is no need to rely on leave-out measures to compute the exposure variation.

16Figure A.V shows the spatial distribution of cities in our sample. Cities with federal departments are spread throughout the country.
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Equation 3 relates the labor force participation outcome yi for child i to the intensity of the parental exposure to

female co–workers. Parental exposure ∆ExposureJ(i)K(i) (defined in Equation 2) varies at the office–level, with

j = J(i) and k = K(i) denoting the city and department where the child i’s parent worked at time of exposure in

1915, respectively. Femalei is a dummy variable that is 1 for daughters and 0 for sons.

The coefficient β1 captures the (female-male) gender gap in labor force participation, while β2 captures the

extent to which parental exposure to female co–workers affects the labor force participation decision of sons.

Since the aim of this study is to understand how an increase in workplace diversity can help decrease gender

inequality, our main coefficient of interest is β3. This coefficient captures the extent to which parental exposure

to female co–workers affects the children’s gender gap in labor force participation.17 In line with the gender-

specific transmission of spillovers, we hypothesize that parental exposure to female co–workers differentially

increases the likelihood of daughters to work later in life, i.e. β3 > 0. xi is a vector of additional controls

that will be discussed when relevant, and εi is the error term. We cluster the standard errors at the office-level

J(i)K(i), coinciding with the level at which the parental exposure to female co–workers varies.18

Identification. Our setting offers a few important advantages to allay concerns over identification. To begin

with, the focus on the gender gap β3 helps difference out common shocks to male and females correlated with ex-

posure. For example, if the parental exposure to female co–workers is correlated with greater job opportunities

overall that equally increased labor supply of sons and daughters, the sole focus on daughters would mistakenly

give the impression that gender disparities had decreased when the gender gap has, in fact, remained constant.

In addition, the distinct empirical advantage of our setting is that parental exposure to female co–workers varies

at the granular office-level, providing variation in exposure even within the same city (across departments) and

the same department (across cities). We can thus introduce both city fixed effects θ j and department fixed

effects τk to allay concerns over time-invariant confounders that vary at the city- or department-level. This

addresses empirical concerns that differences in exposure to female co–workers might be correlated with other

unobserved factors that influence whether certain locations or departments are more likely to hire women. For

example, urban areas may have a greater supply of female workers and thus see greater entry of female federal

workers. These locations may have more progressive gender attitudes to begin with, making it hard to causally

attribute differences in outcomes to differences in parental exposure.

Identification of the effect of parental exposure to female co-workers relies on the standard conditional indepen-

dence assumption – namely, that the residual variation in female exposure is exogenous after partialing out city

and department fixed effects. While we cannot directly test this assumption, we provide evidence in support of

it by examining how our treatment variable relates to pre-treatment observable characteristics. Table A.VI and
17Gender gaps are policy-relevant quantities that merit investigation in their own right. Many policies (e.g., parental leave, childcare

subsidies, anti-discrimination laws) are specifically aimed at reducing gender disparities, and as such evaluating outcomes such as the
gender employment gap helps assess whether such policies are effective. In robustness checks (Table A.IV), we also show that all results
hold in levels when restricting the sample to daughters only.

18In robustness checks, we also show that our results hold up using alternative clustering strategies (Table A.V).
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Figure A.VIII show that exposure to female co–workers is, conditional on the city and department fixed effects,

uncorrelated with an office’s pre-war share of female co–workers. In Table A.VII, columns 1–2, we also show

that exposure to female co–workers is not strongly correlated with any baseline characteristics, consistent with

the quasi-random nature of this pre-determined variation.19

We further ameliorate concerns about selection into female-friendly offices by examining the relationship of

treatment to office-level characteristics. To do so, we relate the change in exposure to the 1915 office-level

share of white civil servants, the share of literate, average years of education, as well as two proxies aimed at

capturing the “progressiveness” of an office – the share of individuals born in states where women’s suffrage

has passed by 1915 (prior to the ratification of the 19th Amendment in 1919),20 and the share of married men

with a working wife. Similar to our individual-level balance tests in Table A.VI, we find that these office-level

characteristics are largely uncorrelated with exposure intensity (Figure A.IX).

4.3 Linking parental exposure to children

The focus on intergenerational gender gaps in labor force participation requires (i) identifying the children of

civil servants and (ii) tracking them into adulthood. The focus on both daughters and sons further complicates

tracking children into adulthood as women traditionally changed their names after marriage. We rely on a range

of “best practices” from the census linking literature to maximize the match rates of children over time.

Identifying the children of civil servants. To identify the children of civil servants, we restrict the sample of

potential parents to civil servants serving in 1915 who can be linked to either the 1900, 1910, or 1920 Censuses.

In each of the three census rounds, we define a “potential child” as a household member who (i) shares the same

last name of the civil servant, (ii) is at least 18 years younger than the potential parent, and (iii) is aged 18 or

younger in that census year. We restrict the sample to children born in or before 1917, the year the US entered

WWI. These restrictions yield a sample of 29,290 civil service parents and 75,719 unique children.

Tracking the children of civil servants into adulthood. We match the children identified in the previous step

to the 1940 Census to observe labor force participation decisions in adulthood. We combine several linking

approaches to maximize the linkage rate. First, we leverage genealogical data from Census Tree (Price et al.,

2021).21 This crosswalk relies on crowd-sourced genealogies and marriage certificates, providing information

on last name changes of women. This approach allows us to match 42,390 children to the 1940 Census. Second,

we utilize the IPUMS Multigenerational Longitudinal Panel (Ruggles et al., 2024), which employs a two-step

linking process, where first-step high-quality matches for men serve as anchors to link other household mem-

19When restricting to the variation used in our baseline specification - which relies on both city and department fixed effects interacted
by gender, we fail to reject the null hypothesis in our F-test that all coefficients of the excluded variables are equal to zero.

20Being born in a state where women’s suffrage had already passed by 1915 may indicate that the individual held more progressive
gender norms, or simply that they had greater exposure to the idea that women can take on roles outside the household.

21Appendix B provides additional details on each of the crosswalks used to construct our main sample.
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bers, including women, over time. Additionally, we incorporate a crosswalk developed by Ruggles et al. (2024),

which links Social Security application files (SS-5) to full-count censuses. Specifically, we first match children

from the 1900, 1910, and 1920 Censuses to their corresponding Social Security identifiers and subsequently link

these identifiers to the 1940 Census. Combining the two crosswalks provided by Ruggles et al. (2024) yields a

sample of 28,312 children matched to the 1940 Census.

These linkage procedures offer the crucial advantage of tracking women over time, by employing diverse

methodologies to address the challenge of surname changes upon marriage. We complement them with the

crosswalk created by the Census Linking Project (Abramitzky et al., 2022), which uses automated name linkage

for men, whose last names remain constant over time. This well-tested approach allows us to match 13,583

sons over time. Finally, we rely on our direct matching approach (Aneja and Xu, 2022), linking 6,187 children

based on their exact full name and birth state.

Pooling the matches across all linkage methods, we track a total of 45,104 children to the 1940 Census. To

reduce the likelihood of false matches, we drop from our sample children whose civil servant parents are aged

65 or above in 1917 and parents linked to more than 10 children across census rounds. This leaves us with a

sample of 42,325 children (56%) of 21,947 civil service parents (75%).22 As before, we restrict the analysis

sample to larger cities (i.e., locations with at least two departments and offices of at least 20 employees in 1915

and 1919, see Section 4.1). To focus on the younger children who are more likely to be affected by exposure to

female co–workers, we further limit the sample to those who are younger than 20 in 1917. This results in a final

analysis sample of 13,487 children. Appendix Table B1 summarizes the construction of the sample.

5 Intergenerational effects on labor force participation

Table II reports our main results based on Equation 3. Each column presents a separate regression, with increas-

ingly stringent fixed effects and controls.23 The dependent variable throughout is labor force participation (or

“LFP”), a dummy equals to 1 if the individual is in the labor force in 1940 and 0 otherwise.24

In short, we consistently observe that parental exposure to female co–workers increases the LFP of daughters

relative to sons. Relative to sons, daughters whose parents were working in offices that experienced greater

increases in the share of female co–workers are more likely to be working in adulthood. On average, daughters

of civil servants are 48 percentage points (p.p.) less likely than sons to be in the labor force in 1940 (column

1, row 1).25 The gender gap in LFP, however, shrinks with greater parental exposure to female co–workers.

22These match rates appear high as they are conditional on parents being matched to the census in the first place.
23In Table A.VIII, we provide the step-wise build up to the final fixed effects specification. As the table shows, the results remain

qualitatively similar even without the inclusion of any fixed effects or controls (column 1).
24We measure labor force participation using the IPUMS variable LABFORCE. The point estimates remain almost identical when removing

farming and (IND1950=105) and home production (IND ≥ 950, see Table A.IX) .
25For the sake of clarity, we note that an increase in female LFP relative to men is equivalent to a reduction in the gender LFP gap. Unless
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For the baseline specification (column 1), a 1 SD increase in parental exposure to women increases the relative

likelihood that a daughter works by 2 p.p. As indicated by the level coefficient of ∆Exposure jk, exposure to

female co–workers has no statistically discernible impact on the LFP of sons. Thus, the decline in the gender

LFP gap is driven by a greater propensity for daughters of exposed civil service parents to work, consistent with

a gender-specific transmission of views toward women in the workplace.

The remaining columns gradually make this baseline specification more demanding to demonstrate the robust-

ness of the results. In column 2, we report results where we include office (i.e., city–by–department) fixed

effects to account for unobserved differences in labor force participation within federal departments of a given

city. These fixed effects fully absorb the parental exposure variation in levels, but still allow us to identify the

differential effect of parental exposure to female coworkers by the gender of the child. Similarly, we add both

city–by–female fixed effects and department–by–female fixed effects. This set of fully gender-interacted fixed

effects restricts the identifying variation in exposure tightly to comparisons within cities and departments. The

upshot is that our core finding is strengthened: daughters are 4.5 p.p. more likely to work as adults given a 1

SD increase in the share of female civil servants during WWI.

Column 3 makes this specification yet more demanding by allowing the work-age profile to flexibly differ by the

child’s gender. In column 4, we introduce the full set of female-interacted individual-level controls for a child’s

race, number of siblings, the civil servant parent’s gender, age, (log) salary in 1915, and whether the parent

held a clerical position. Since the exposure variation is largely uncorrelated with individual characteristics

(Table A.VII), the inclusion of these stringent controls leaves the estimates nearly unchanged. Overall, our

preferred estimates relying solely on within-city and within-department variation in parental exposure suggest

that a 1 SD increase in parental exposure to female co–workers reduces the gender gap in LFP by 4.1–4.6 p.p.

This corresponds to a decline of the mean labor force participation gap by 8.6–9.6% in the sample.

5.1 Heterogeneity and placebo tests

Treatment intensity. Our main result shows that parents working in offices exposed to a larger influx of female

workers during WWI saw greater increases in their daughters’ propensity to work in adulthood. We now explore

several sources of heterogeneity to complement our main result. Models of multiple equilibria emphasize the

role of tipping points, predicting discontinuities in the relationship between parental exposure to female co–

workers and the effects on children’s LFP gap. To investigate this possibility, we flexibly estimate our baseline

specification (Table II, column 4) by intensity bins. As Figure IV shows, we do not find any discernible effects of

exposure for small changes in the share of co–workers (below 15 p.p.). From increases of 15 p.p. and upwards

we detect a gradual increase in the exposure effects. The results are especially pronounced among offices

otherwise noted, subsequent discussions of a change in female LFP (corresponding to β3 in Equation 3) should be interpreted as indicating
a change in female LFP relative to male LFP, or a change in the female-male LFP gap.
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experiencing large shocks in female representation (above 25 p.p.), suggesting that exposure intensity may be

relevant in triggering intergenerational transmission. While this pattern is consistent with norm-based tipping

points, we cannot statistically reject a linear treatment effect in line with our specification in Equation 3.

Placebo parental exposure for civil service leavers. Our preferred interpretation is that parental exposure to

female co–workers led to an increased labor force participation of daughters. An alternative interpretation is

that female wartime workers were more likely to select into more female-friendly offices in the first place. This

endogeneity would make it difficult to distinguish the effect of parental exposure to female co–workers from

the fact that employees in more female-friendly offices might generally transmit more egalitarian views about

work to their children. While our reliance on within-city and within-department variation mitigates concerns

over selection across cities and departments, there could still be selection at the office-level (i.e., city–by–

department). Even if our exposure shock is uncorrelated with an office’s pre-war female share and observable

worker traits (Table A.VI and Table A.VII), selection on unobservable characteristics may still exist.

The availability of high-frequency personnel records allows us to conduct a placebo test to rule out the role of

time-invariant selection on the office. In Figure V, we report the estimated parental exposure effects (∆Exposure jk×

Femalei) for different exit cohorts. The “main sample” covers the set of civil servants that were serving in 1915

and last observed in the same year or thereafter.26 The “placebo sample” covers those civil servants who were

serving in the eventually exposed offices but left before the WWI shock was realized. Consistent with actual

parental exposure driving our observed results, we find the intergenerational effects only for those civil ser-

vants who left after being exposed to the shock. These intergenerational effects are entirely absent for civil

servants who selected into the same (to-be exposed) offices but left before the actual exposure. The absence of

“pre-trends” helps rule out that our results are driven by time-invariant selection on the office.

Parental exposure by children’s age. Motivated by work showing that experiences during “formative years” –

childhood and early adulthood – can shape later-life economic behavior (Malmendier and Nagel, 2011; Fuchs-

Schündeln and Schündeln, 2015), we also extend the main analysis by studying how the parental exposure

effects vary as a function of the child’s age. If the intergenerational effects of exposure to female co–workers

reflect the transmission of attitudes or information via parents, we expect to observe a greater transmission of

workplace norms and information concerning women’s work to those children who are still malleable and likely

to be living in their parent’s household at the time of exposure.

We explore heterogeneity by the child’s age at the time of exposure by also including children that are 20 years

and older in 1940, and then flexibly estimating our baseline specification (Table II, column 4) for children for

five different age bins. Figure VI presents the results, plotting the ∆Exposure jk ×Femalei coefficient for each

age group. The exposure effects are concentrated among children who were teenagers at the time of exposure,

26Since the personnel records are biennial, an individual last observed in 1915 could have exited between July 1st 1915 and July 1st
1917. Notice that the reference date (July 1) is after the US entry into WWI (April 4 1917).
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coinciding with ages at which children are arguably more malleable in terms of their preferences and views. In

contrast, we do not find clear exposure effects for older children of civil servants, though the point estimates

are less precisely-estimated given the smaller sample sizes. These children are more likely to both have left the

home, and to have more rigid preferences and beliefs. These suggestive findings are thus consistent with the

literature on the lasting effects of events during “formative years.”

5.2 Robustness checks

Selection bias through imperfect census-linking. Although we rely on “best practices” in census-linking,

there remains a concern that the results may reflect sample selection bias. For example, if “positively” selected

daughters are more likely to be matched, working, and exposed to female co–workers through their parents,

the resulting matched sample may be biased towards smaller gender gaps. The lower likelihood of finding

married daughters in adulthood, coupled with the fact that parental exposure to female co–workers reduces the

propensity to marry in the first place, may also overstate the extent to which the exposure effect closes gender

gaps. This selection bias would emerge because unmarried women – who are more likely to be working – are

overrepresented in the matched sample of children of exposed parents. Although the match rates are comparable

to the related literature, the scope for selection is sufficiently large to potentially affect the results.

In our context, sample selection will only affect our main results if the match rate is correlated with our office-

level exposure. As Table A.X shows, assuringly, the propensity of a civil servant child to be linked to the 1940

Census is – conditional on the city and department fixed effects – uncorrelated with the parental exposure to

female co–workers. Nonetheless, differences in the baseline traits of matched and unmatched children (Ta-

ble A.XI, column 2) motivate us to probe further. Specifically, we use inverse probability weighting (IPW)

to ensure that the matched and unmatched samples are statistically balanced in terms of parental city, parental

department, the share of initial clerical workers, and whether the child is female or not (Table A.XI, column 3).

Table A.XII shows the reweighted point estimates for the intergenerational exposure effects of Table II. As the

table shows, the results remain very comparable. In Table A.XIII, we directly address the concern that our re-

sults are driven by the overrepresentation of unmarried women by demonstrating that our results hold equally in

the subsample of married and unmarried women. Finally, we also allay concerns over unobservables that IPW

cannot balance on. Table A.XIV presents a bounding exercise where we assume that all unmatched individuals

are either not working (Panel A, columns 1–2) or working (column 3–4); or that all unmatched daughters are

either not working (Panel B, columns 1–2) or working (columns 3–4) – directly testing for the extent to which

this type of selection bias can change our results. Again, the point estimates remain comparable.

More generally, our results are also not driven by any single linking strategy. Genealogy-based linked census

data, for example, tend to result in higher match rates for unmarried women, women with children – likely

contributors to online genealogies, and women of higher socioeconomic status. Given the difficulty of linking
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women from their childhood households to their married households, there may be concerns that each of the

linking methods induce different types of selection. To that end, we conduct a robustness check assessing the

extent to which our main estimates change when dropping one linking method at a time. As Figure A.X shows,

the point estimates remain strikingly stable, leading us to conclude that our results are unlikely to be driven by

sample bias due to selective census-linking, or any single census linking approach.

Expansion in federal employment and clerical positions. A limitation of the observational setting is that

exposure to a greater share of female co–workers is invariably correlated with an increase in an office’s work-

force. While making it difficult to disentangle both factors, this “joint treatment” is natural. In a public sector

setting where exit is limited, shifting the composition of the workforce goes hand in glove with the expansion of

employment. We provide a range of tests to ensure that our results are indeed driven by the increase in female

co–workers and not an expansion of the overall federal employment or clerical workforce. Table A.XV, col-

umn 2 provides a mediation exercise by directly controlling for the increase in workforce. The exposure effect

remains significant and of comparable magnitude. Since the increase in female federal employment is largely

driven by the increase in clerks, there is a related concern that our results reflect the exposure to clerks rather

than female co–workers. To assess this possibility, Table A.XV, column 3 asks whether daughters of parents

exposed to a larger increase in the share of clerks see comparable improvements in labor force participation.

While exposure to female co–workers closes the children’s gender gap in labor force participation, exposure to

more clerks does not. Finally, since female war-time entrants are younger and more educated (Table I), we also

assess the extent to which changes in the average office workforce age and education explains – at least in part

– our results. As columns 4–5 show, however, the results remain comparable, suggesting that it is indeed the

exposure to female civil servants that drives the intergenerational effects we uncover.

Outlier departments and cities. We also assessed the extent to which our results are driven by any particular

departments or cities. In Table A.XVI, we break down the pooled result by war. vs. non-war departments.

While the point magnitude for non-war departments is larger, we cannot statistically reject that the exposure

effects are of equal magnitude. The fact that the exposure effects are comparable across war vs. non-war de-

partments suggests that our results indeed reflect the broader impact of greater exposure to workplace diversity.

In Figure A.XI, we go one step further and report the main results dropping one department at a time. As ex-

pected, the exposure effects are somewhat smaller when dropping the department that saw the largest increase in

female workforce – the Department of War – but still remain statistically significant at conventional levels. By

and large, the coefficients are stable, indicating that the exposure effects occur more broadly across all arms of

the federal government. In Figure A.XII, we repeat the exercise now demonstrating the robustness of the point

estimates when dropping one city at a time. Once again, as expected, the effect size declines when dropping the

city with the greatest female expansion – the District of Columbia. The exposure effects, however, are otherwise

remarkably stable and statistically significant throughout. Outliers are thus unlikely to drive our results.

21



Within-family estimation. We can also leverage the fact that families have multiple children of different gender

to further address confounders. In Table A.XVII, we further demonstrate the robustness of our main results by

including family fixed effects, which restrict the comparison to siblings of different gender originating from

the same parental household. The results are – as expected given the smaller sample and restrictive identifying

variation – slightly noisier but remain economically and statistically significant.

Instrumental variable strategy. An advantage in our empirical setting is that the personnel records allow us

to measure exposure to female civil servants at the office-level, thus allowing for tighter comparisons within the

same governmental department and city. Nonetheless, concerns may remain over whether the remaining within–

city and within–department variation is truly exogenous. We thus complement our approach by leveraging an

arguably pre-determined source of variation that is predictive of incumbents’ exposure to female workers. We

rely on the historical fact that the expansion in the female federal workforce is primarily driven by the increased

demand for clerical workers in departments that were heavily affected by wartime demand (Figure II). Women

were already entering the private sector workforce – and clerical jobs in particular – in the years before WWI

(Goldin, 2006). As discussed in Section 2.1, though, the war opened up many new job opportunities for women.

As war efforts increased, so did the demand for greater administrative capacity, especially in war-related depart-

ments, such as the War and Navy departments. Offices with a greater pre-existing share of clerks were much

more likely to see an expansion in the clerical workforce, even more so when the department was war-related

(Figure A.XIII). This occupational variation allows us to use the interaction of the existing share of the clerical

workforce in 1915 and the presence of a war-related department as an instrumental variable.27

Our IV specification relies on the interaction between the share of clerical workers in 1915 and a dummy for

being a war-related department (i.e., the Departments of War and Navy) as an instrument. More formally,

we instrument ∆Exposure jk ×Femalei with the triple interaction Share of clerks 1915 jk ×War-related deptk ×

Femalei, controlling for Share of clerks 1915 jk ×Femalei and including the female-interacted department and

city fixed effects. As we show in Table A.VII, columns 3–4, this instrument appears – conditional on the

lower-order interaction and fixed effects – not strongly correlated with any baseline characteristics of interest,

consistent with the quasi-random nature of this pre-determined institutional variation.

Table A.XIX reports the reduced form and IV estimates (columns 2-3). Consistent with our main specification,

we find that parental exposure to female co–workers closes the children’s gender gap in labor force participation.

This complementary research design leveraging a more explicit pre-determined source of variation to predict the

increase in female co–workers further bolsters our main result. For the remainder of the study, we will continue
27We can strengthen the intuition of using clerical and war department-related exposure as an instrument in other ways. Figure A.XIII

breaks down the overall variation in exposure by offices that (i) have an above/below the median share of clerical workers in 1915, and
(ii) whether these offices belong to the Departments of War or Navy. Offices with an above-median initial share of clerical workers are
more likely to see an expansion in female workers. Similarly, war-related departments with an above-median share of clerical workers see
the greatest increase in shares of female workers. Table A.XVIII summarizes the visual evidence in regression form, relating the exposure
variation (Equation 2) to initial clerk share and being a war-related department. While both factors predict the increase in female workers
(column 1), the interaction of both features has the greatest predictive power (columns 2–4).
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to rely on our main OLS specification, and report IV estimates of all major results in the Appendix.

5.3 Movers and parental exposure at origin city

Despite our reliance on within-city variation in exposure to female co–workers to identify the effects on daugh-

ters of incumbent civil servants, there may remain concerns that the greater LFP reflects sustained demand for

female workers by the government. While the private sector spillovers help further allay such concerns and

suggest broader changes in gender norms, we can rely on “movers” to explicitly disentangle the role of norms

from local labor market conditions correlated with the office-level exposure shock.

The early half of the 20th century was a period of substantial internal migration in the United States. By 1940,

67% of the civil servant children in our sample lived in a city other than their parent’s city of residence at the

onset of WWI. Leveraging this widespread mobility, we can adopt an “epidemiological approach” (Fernández,

2011) and ask whether the parental exposure effects still hold for the subset of children who no longer reside in

the original city of parental exposure to the increased representation of women in federal employment. We report

the results in Table III. In columns 1–2, we test whether parental exposure to female co–workers predicts the

likelihood of daughters (relative to sons) moving to another city or remaining in the parental city of exposure.

While parental exposure decreases the likelihood of moving (column 1), there is no statistically significant

relationship once conditioning on the individual’s current city – the destination city for movers – as measured in

1940 using fixed effects (column 2). In columns 3–4, we return to our main outcome (labor force participation)

but restrict the sample to movers to test whether the effect of the exposure shock is still present. Even when

comparing children of civil servants who ended up moving to the same city by 1940 (and thus face the same labor

market conditions and institutional environment), variation in their parental exposure to female co–workers at

the origin city–department remains highly predictive of greater labor force participation (column 3).28

An empirical shortcoming of the “epidemiological approach” is that migration decisions are endogenous. While

the destination fixed effects allay concerns over sorting in levels, migration decisions may still be origin-

destination specific. In Table III, column 4, we go one step further by including origin-destination fixed effects.

Even when comparing children of civil servants who moved from the same origin to the same destination city,

those with parents in departments with higher exposure to female co–workers during WWI still see higher labor

force participation. Consistent with the literature on cultural transmission, the evidence is strongly suggestive

of our parental exposure effects reflecting the transmission of norms.

28In Table A.XX, we show that the results are robust to excluding proximate destination counties.
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6 Mechanisms of transmission

Having documented the effects of parental exposure to female civil servants on daughters, we use a simple

framework to guide the discussion of channels through which the intergenerational effect operates. Consider a

setting where an agent i with group trait g = {m, f} – male or female – decides to work. There exists uncertainty

over the wage wi and the cost of working, νg. This captures the extent working is penalized, which is common

across individuals of the same group. For example, ν f > 0 can be interpreted as a social sanction that is

imposed on working women, reducing their utility from work (Fernández, 2013). The agent decides to work if

the expected (net) utility from working exceeds the utility from exercising the outside option wi:

E
[
wi −νg|xs

i (∆Exposure jk)
]
> wi (4)

Since there is uncertainty over the net benefit of working, the agent relies on a private, individual-specific signal

transmitted by a sender belonging to group s = {m, f} – male or female – captured by xs
i , to form an expectation

over the wage wi and the cost of working νg. Theories of intergenerational transmission highlight how νg can be

shaped through the social transmission of norms from parents to daughters (Fernández et al., 2004; Fernández,

2011; Bisin and Verdier, 2001; Fogli and Veldkamp, 2011).29 Similarly, information transmitted via social

networks can shape job search outcomes, affecting the probability of finding a job as well as the associated

wage (Beaman, 2016). In our setting, the signal xs
i is a function of parental exposure to female co–workers

(∆Exposure jk), affecting either the expected wage or expected cost of working.

Equation 4 highlights two important insights from the literature on social learning. First, the extent to which

individuals update their expectation depends on the characteristics of the sender s – the exposed co–worker

(Mobius and Rosenblat, 2014). Second, the intergenerational effect of increased workplace diversity may both

reflect the reduced perceived cost of female work (e.g., a change in gender norms) or better information about

(higher) female employment prospects (a change in expected wage). In the remainder of this section, we first

explore heterogeneity in social transmission of work attitudes – as measured by variation in the strength of

the exposure effects – highlighting the role of fathers as conduits of transmission. While it is difficult to fully

disentangle the role of better information vs. improved norms in changing labor force participation, we provide

evidence that some observed effects are consistent with changing gender norms playing a role.

6.1 Male co–workers as conduits of social transmission

We first consider how attitude transmission varies by the gender of the exposed civil servant. Several studies

of social transmission have highlighted how mothers can transmit beliefs about working to future generations

29Goldin (1980), for instance, concludes that “[p]arents were a large factor in the intergenerational transmission of cultural norms”
regarding the decision of single women to work. This channel also directly relates to the literature on cultural transmission, where beliefs
and values are transmitted “from generation to generation” (Guiso et al., 2006).
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(Fogli and Veldkamp, 2011). We similarly consider if the exposure effect varies by parental gender.

In Table IV, we examine the impact of exposure to the WWI-related influx of female co-workers for male and

female incumbent civil servants separately (column 1 presents the main effect for reference). We find that the

effect of exposure to female workers on daughters’ labor force participation is precise and sizable for incumbent

fathers (column 3). This effect is noteworthy given that much existing research highlights vertical transmission

through mothers (Fernández et al., 2004; Fogli and Veldkamp, 2011; Morrill and Morrill, 2013; Fernández,

2013). While we find that the effect for mothers is indeed positive (column 2), the effect is imprecise, likely due

in part to the small sample of incumbent women working in government.

Finally, we additionally exclude all incumbent civil servant fathers who have a working spouse. If working

mothers played a crucial role in amplifying the exposure effects, we would find the subsequent effect sizes to

be smaller. As the results show in columns 3 and 4, however, the point estimates remain very comparable. This

suggests that fathers serve as the main channel through which the exposure effects operate. These results thus

provide novel evidence that fathers can also be a conduit for closing intergenerational gender gaps.

6.2 Proximate determinants of female LFP: marriage, fertility, and schooling

Having pinpointed the role of fathers as a channel of transmission, we now study if parental exposure to fe-

male co–workers affects other determinants of labor force participation. We first explore the impact of parental

exposure on children’s marriage and fertility decisions – outcomes that are strongly tied to female labor force

participation (Gray, 1998; Goldin, 2006; Blau and Winkler, 2018). Women’s employment decisions were his-

torically related to marriage decisions. Female workers in our study period are mainly unmarried women,

raising the question whether the higher labor force participation of exposed daughters goes along with a lower

propensity to marry. The results are reported in Table V. As column 1 shows, parental exposure to female co–

workers indeed reduces the propensity of daughters (relative to sons) to be married (in 1940). A 1 SD increase in

parental exposure to female co–workers reduces the relative likelihood of daughters being married by 3.7 p.p.30

Similarly, daughters of exposed civil servants tend to also have relatively fewer children by 1940.31

We also examine whether parental exposure to female co–workers affects their children’s educational attain-

ment. Existing research documents a gender gap in parental human capital investments (Baker and Milligan,

2016; Dizon-Ross, 2019). Guided by this literature, we study whether parental exposure to female co–workers

(who are also higher qualified) affects their children’s gender gap in schooling (column 3). While parental ex-

posure to female co–workers increases the relative years of education for daughters, the estimated coefficient is

30We use the 1930 census round to see if those reporting to be married in 1940 already reported being married a decade earlier (“early
marriage”) or if they were still unmarried in 1930 (“late marriage”). The decomposition shows that the decline in the marriage gap in 1940
can be equally explained by early and late marriages (Figure A.XIV). Rather than delaying marriage, this evidence is suggestive of parental
exposure to female co–workers resulting in a general reduction in the daughter’s relative propensity to marry.

31The IV results are reported in Table A.XXI.

25



small and statistically insignificant.32 Finally, we conduct a mediation exercise and ask whether the observable

differences in marriage, fertility, and education we uncovered can fully account for the difference in labor force

participation we observe. We do so by including a dummy for marital status and fixed effects for each number

of children and education. As expected, the estimated parental exposure effects is somewhat smaller but still

economically large and statistically significant (Table V, column 4). This suggests that parental exposure to

female co–workers increases labor force participation above and beyond affecting the proximate determinants

of labor force participation – consistent with changing norms to female work playing a role.33

6.3 Narrow vs. broader changes: sectoral choice, occupation and income

We now examine if parental exposure effects manifest specifically as work within the federal government, or

whether exposure leads to general labor market participation. If exposed parents primarily transmit information

about female clerical government employment or encourage their daughters to imitate the careers of the ob-

served female co-workers, one may expect the labor force participation effects to be concentrated in the public

sector and clerical occupations. As Table VI shows, however, the parental exposure effects extend to the private

sector (columns 1–2).34 In terms of point magnitude, 1 SD increase in parental exposure to female co–workers

has the same effect on the intergenerational LFP gap within the public and private sectors, though the relative

magnitude is – given the smaller baseline gap – larger for federal employment.

Similarly, if information about the opportunities for certain types of gender-specific jobs (e.g., clerks) was the

only channel at play, we may expect increases in women’s labor force participation to be limited to clerical

occupations, regardless of whether in the public or private sector. We thus restrict the sample to children who

are in the labor force in adulthood and test this hypothesis in Table VI, column 3. While women are generally

more well-represented in clerical occupations, we find no effect of our measure of parental exposure on such

occupational choice. Both the private sector and clerical effects are thus consistent with parental exposure to

female co–workers increasing the overall relative propensity of daughters to work.

To further shed light on how parental exposure to female co–workers affects children’s gender gaps in occupa-

tional choice, column 4 focuses on gender representation within the chosen occupations. The dependent variable

% Male job is constructed as the share of men in the 1910 Census who work in a given occupation-industry.

This allows us to examine whether daughters of civil servants are more likely than their counterparts to work in

previously male-dominated jobs. While daughters of civil servants are less likely than their male counterparts

to select into occupation-industries with pre-existing high male shares (based on the mean of the dependent

variable), increased parental exposure to female civil servants helps close that employment gap.
32We do, however, find modest evidence of increased educational attainment at higher levels of schooling. To explore this, we use the

same specification to regress different levels of education on Exposure jk ×Femalei. As Figure A.XV shows, we see that parental exposure
to female co–workers disproportionately increases the schooling levels of daughters (vs sons) at the college level.

33In Table A.XIII, we also show that the exposure effects hold separately within the sample of married and unmarried children.
34The IV results are presented in Table A.XXII.
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In column 5 of Table VI, we ask if parental exposure to female co–workers affects the gender pay gap, measured

as the total pre-tax wage and salary income in 1940. A 1 SD increase in parental exposure to female co–workers

closes the gender pay gap by 12%. Interestingly, this closing of the gender gap is not driven by differences in the

weeks and hours worked (columns 6–7). The combined evidence suggests that daughters of exposed parents are

not only more likely to work, but also to enter higher-paying and previously male-dominated positions.

6.4 Spousal work decision and naming: the role of changing gender norms

Spousal work decisions. As final tests in our study of mechanisms underlying the reduced labor force partici-

pation gap, we provide evidence that changing gender attitudes are at least one plausible channel through which

female labor force participation is changing. To do so, we first complement our results using a direct measure

that is an outcome measured for the affected civil servants, rather than their children. We focus in particular on

the marriage choices of civil servants differentially exposed to female co–workers, and we ask whether exposed

male civil servants were more likely to be married to working women. While the early 20th century witnessed

an increase in the labor force participation of married women, norms around the social acceptability of mar-

ried work, as well as the formal institutions enshrining these norms, persisted. In one nationwide survey of

professional women conducted by the Bureau of Vocational Information just after WWI, female respondents

predominantly reported their primary responsibilities to be that of homemakers, and that marriage and career

were contradictory roles. Moreover, the Bureau’s survey provided substantial evidence that men’s expectations

made marriage and career incompatible for women (Drachman, 1989). Similarly, in a 1936 Gallup survey, 72%

of respondents disapproved of “a married woman earning money in business or industry if she has a husband

capable of supporting her.” A large contemporary literature has likewise documented how female labor force

decisions affect marriage formation and their durability (Bertrand et al., 2015; Folke and Rickne, 2020).

Motivated by the historical context and the related literature, we use a man’s propensity to marry a working

spouse as an implicit measure of favorable attitudes toward women’s work, and thus a more explicit way of

capturing gender norms.35 Focusing on male civil servants, we test whether exposure to female co-workers

increases the propensity for their spouses to work. We track the spouses of men who were working in the

federal government in 1915 across the census rounds 1900-1940. We identify female spouses for 56,378 male

civil servants corresponding to a pooled sample of 94,092 spouses across 1900-1940 census rounds.36 We

then ask in a difference-in-differences setting whether exposure to female co-workers increases the spouses’

propensity to work post-WWI (1920 and 1940) relative to the pre-war period (1900 and 1910). Table VII

shows the results, providing evidence consistent with exposure to female co–workers shifting attitudes towards

working women. On average, we find that a 1 SD increase in exposure to female co–workers increases the

35In addition to being a direct test of changing gender norms, this approach allows us to expand the analysis to the subset of civil servants
without children. In Appendix C, we validate this alternative measure of gender norms relying on current data from the World Value Survey.

36Appendix Table B2 summarizes the construction of the sample.
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propensity of a male civil servant’s wife to work by 0.5 p.p. after WWI (column 1).

Exposure to female co–workers can increase the propensity of a civil servant’s wife to work either by inducing

wives in marriages formed before WWI to join the labor force; or by altering marriage pattern for unmarried

civil servants, increasing their likelihood to marry a working woman after the WWI shock. Rather than changing

labor market participation decisions of already married women, our results are consistent with female exposure

changing the preferences of exposed (previously single) civil servants to marry working women.

To show this, we split the sample by whether marriages were formed before (columns 2–3) or after WWI

(columns 4–5). Column 3 provides an explicit test for a “within-marriage” change in work behavior by including

individual (household) fixed effects. Consistent with the interpretation that norms are difficult to change for

adults, we find limited evidence that the husband’s exposure to female co–workers increases the propensity of

the spouse to join the labor force.37 In contrast, column 4 shows that the overall effect of column 1 is driven by

an increased number of marriages to working women formed after the actual exposure to female co–workers.

These marriages to working women are not exclusively driven by the greater likelihood of exposed civil servants

to marry their female co–workers (column 4), suggesting that the results are primarily driven by exposed men

marrying spouses who work outside the public sector.

Relatedly, we also investigated if parental exposure to female co–workers increases the likelihood of sons to

marry women in the workforce. In contrast to the direct effects of workplace contact (i.e., effects on incumbent

civil servants), we do not find that indirect exposure through parents has similar effects (Table A.XXIII). This

confirms that the intergenerational effects operate primarily via the father’s transmission to daughters.

Naming patterns. Finally, we ask whether exposure to female co-workers has effects on the naming choices of

children. Existing work has relied on name choices as an expression of culture and attitudes (Lieberson, 2000;

Fryer and Levitt, 2004; Fouka, 2020; Bazzi et al., 2020). Following this work, we construct a dataset at the civil

servant parent-child level, and ask whether greater exposure to female co–workers correlates with changes in

the naming of children born after WWI. To proxy for changes in gender attitudes, we rely on the finding that

first names with more vowels and ending with a vowel are more likely to be perceived as feminine (Barry and

Harper, 1995; Ackermann and Zimmer, 2021). Table A.XXIV shows the results. To begin with, we can validate

our measure by confirming that names of daughters indeed have, on average, more vowels (mean of dependent

variables in columns 1–2 and columns 3–4). Consistent with the interpretation of changes in gender norms, we

find that greater exposure to female co–workers decreases the share of vowels or the likelihood that a first name

ends with a vowel for daughters born after WWI. Strikingly, we do not observe a similar effect for sons. While

admittedly more speculative, we consider this finding another complementary piece of evidence that points to

37The fact that this channel of transmission is weaker is not surprising. For married women, childbearing posed a major barrier to labor
force participation. Among the civil servant wives in our sample, 85% report having children. Among the married women we observe
across multiple census rounds, 86% do not change their labor force participation status throughout the sample period.
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changes in (paternal) attitudes towards women’s work after the exposure to women as co–workers.

Overall, while difficult to fully disentangle the role of information vs. norms, the evidence based on these

revealed-preference measures – marriage patterns and naming choices – is consistent with the interpretation

that the exposure effects capture, at least partly, broader changes in attitudes around female work.

7 Horizontal transmission and aggregate implications

We conclude our analysis by exploring the aggregate effects of the WWI-induced shock to women’s participa-

tion in the federal service. While the previous section provided evidence consistent with the intergenerational

effects of increased workplace diversity transmitted via parents, social learning does not only operate through

the workplace (and co-workers) but wherever there exist social interactions between female war-time entrants

and others. These direct exposure effects can also ripple through networks – further amplifying the effect of the

war-driven increase in workplace diversity. Focusing only on the role of vertical transmission through parents,

then, is likely to underestimate the overall amount of spillovers.

To study whether the increased entry of female civil servants had impacts beyond the vertical transmission

documented in section 5, we move our analysis to the aggregate, city-level. As long as most spillovers operate

within cities, these results will allow us to measure the overall “social multiplier” (Glaeser et al., 2003). To do

this, we aggregate our measure of office-level exposure to the city-level:

∆Exposure j =
(

N f
j1919/(N

m
j19 +N f

j19)
)
−
(

N f
j15/(N

m
j15 +N f

j15)
)

(5)

where ∆Exposure j measures the city-level change in the share of female federal workers and N f
j1919 = Σkn f

jk1919

is the total city-level number of federal government workers in 1919, computed by summing across all depart-

ments k (see Equation 2). Figure A.XVI summarizes the cross-city variation in the exposure measure, document-

ing substantial variation in the change in female shares. We leverage this cross-city variation to assess whether

the overall presence of women affected female labor force participation beyond affected households.

7.1 Cross-city level variation in exposure

Moving from the individual level to the city level, we ask whether cities experiencing an increase in female

representation in the government also see overall increases in female labor force participation. We thus use this

aggregate measure of female exposure in a difference-in-difference (DID) framework to compare female LFP

in more versus less-exposed cities, before and after WWI:

y jt = β1∆Exposure j ×Post WWIt +θ j + τt + ε jt (6)
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Here y jt is the outcome in city j in year t = {1900, ...,1940}. ∆Exposure j captures the city-level change in the

share of female federal workers (Equation 5). Post WWIt is 1 for years after 1910 and 0 before. θ j are city fixed

effects and τt are year fixed effects. ε jt is the error term, with standard errors clustered at the city level.

Our primary estimate of interest is β1, which captures the aggregate-level exposure effect. Along the conceptual

framework introduced in section 6, this estimate would capture both the effects of the vertical transmission as

well as any additional horizontal transmission. While moving to the city level allows us to explore impacts

beyond vertical transmission, exploiting cross-city variation in exposure raises different potential identification

concerns. Unlike our previous results, which rely on within-city and within-department variation in exposure,

using cross-city variation may raise concerns about local labor market shocks that are correlated with expo-

sure. To ameliorate concerns, we conduct a few important supplementary analyses. First, we estimate more

flexible versions of Equation 6 where we include time-interacted controls for (log) city size as well as federal

employment levels. Second, we test for the presence of pre-trends using a standard event study design.

Table VIII shows our results for aggregate city-level effects of the increased presence of women in federal work.

On average, we find that a 1 SD increase in exposure at the city-level increases female labor force participation

by 0.9–1.0 p.p. (columns 1–2). The point estimates remain comparable when introducing controls to hold

constant changes in the federal workforce size and differences in city sizes (column 2). These robustness tests

suggest that the effects are unlikely to reflect changes driven by the expansion of federal employment or the

fact that larger cities see a general increase in labor force participation after WWI. Finally, in column 4, we do

not observe similar effects on male labor force participation, suggesting that the results indeed reflect a gender-

specific shock as opposed to generic city-level employment shocks. Figure VII, panel (a) presents the flexible

difference-in-difference estimates. As the figure shows, the impact on female labor force participation persists

until 1940. In contrast, city-level exposure to female federal workers is uncorrelated with female LFP prior to

WWI. For comparison, panel (a) also shows the corresponding estimates for male LFP, which reveals a flat,

statistically insignificant effects of female exposure over time.

The magnitude of the aggregate effects we document is notable. In practical terms, the 0.9 p.p. increase in

city-level female labor force participation in response to a 1 SD increase in exposure – corresponding to an

increase in the city-level share of female federal government workers of 7.6 p.p. – is economically large. A

back-of-the-envelope calculation suggests that, on average, each additional female war-time civil service entrant

leads to 2.4 additional women entering the workforce – a sizable multiplier effect.38

We also exploit heterogeneity in the public sector size across cities to better understand the mechanisms of

transmission. If the aggregate effects we observe are indeed driven by the increase in the share of the female

38On average, an increase in the city-level share of female government workers by 7.6 p.p. corresponds to 96 additional female civil
servants (0.076 × 1266 – the mean number of civil servants in 1915). An increase in the city-level female labor force participation by 0.9
p.p. corresponds to 324 additional female workers (0.009 × 35,997 – the mean number of women in a city). Taking the ratio, we obtain the
multiplier of 324/96−1 = 2.4.
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federal workforce, we expect the horizontal transmission to be stronger in cities where the federal government

has a larger footprint. To operationalize this, we split the sample into cities with above and below-median shares

of federal employment. As column 3 of Table VIII shows, we indeed find that the city-level exposure effects are

larger in cities with a high federal employment share. Once again, this pattern is only restricted to female labor

force participation (columns 3 and 5). Finally, we break down female labor force participation for the public

and the private sector. As expected, the largest effects are concentrated in the public sector (Figure VII, panel

(b)).39 We also find that exposure to female federal workers increases female labor force participation in the

private sector. The magnitude of this spillover is smaller but remains persistent. Mirroring the individual-level

spillover effects on private sector employment, these results provide suggestive evidence for a wider effect of

female exposure at the local labor market level, consistent with a horizontal transmission channel.

7.2 Channels of horizontal transmission

The effects uncovered at the city-level suggest the presence of private sector spillovers, raising the question of

underlying mechanisms through which an increase in the female workforce in the public sector can also increase

female participation in the private sector labor force. While identifying the exact channel of spillover is beyond

the scope of this paper, we provide a few pieces of evidence for one plausible channel – social spillovers. A

large literature has highlighted the role of social learning in disseminating information and changing norms

(Fogli and Veldkamp, 2011; Bursztyn et al., 2020; Miho et al., 2023). Such social spillover effects are often

spatially concentrated. Moreover, social spillovers may also reflect underlying local social networks such as

church communities, schools, clubs, and local neighborhoods.

Heterogeneity by neighborhood. Economically consequential social interactions often occur at the level of

one’s neighborhood (Bayer et al., 2008). Guided by this literature on the role of proximity for social interactions,

we first ask if the gains in female LFP within a given city are concentrated in neighborhoods where female

wartime civil servants resided. To implement this test, we restrict the sample to those residing in the cities of

interest in 1920, differentiating by whether female wartime civil servants resided in the same census enumeration

district (a proxy for neighborhood) or not. We then rely on our census–linking approach (Section 4.3) to track

the cohorts of interest through the census rounds 1900–1940. Figure VIII summarizes the results.40 The figure

reports the increase in female labor force participation in response to a 1 SD city-level increase in female

exposure for each census round, broken down by areas with and without female wartime entrants. As the

breakdown reveals, the gains in female labor force participation are almost entirely concentrated in census

enumeration districts where female wartime civil servants were residing. In contrast, neighborhoods without

female war–time entrants do not see a comparable increase in female labor force participation following a

39The corresponding regression table can be found in Table A.XXV.
40Once again, the corresponding regressions as shown in Table A.XXVI.
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similar-sized exposure shock. The presence of this spatial spillover is consistent with social learning as a

potential mechanism through which horizontal transmission might operate.

Growth in women’s clubs. Another way we can further examine the role of social learning is by looking at

whether the influx of female civil servants during WWI changed women’s civic participation. We do so by

considering whether women’s large-scale emergence within the civil service affected the network of voluntary

associations, particularly for women. As far back as the early 19th century, the U.S. was noted for the proclivity

of its citizens to join voluntary associations as a way to participate in the social and political affairs of a commu-

nity (Skocpol et al., 2000). Moreover, the early 20th century witnessed nationwide growth in federated women’s

organizations, due in part to the fact that clubs were the primary form of social inclusion and political activity in

the absence of the formal franchise (Scott, 1992). Given that women’s clubs were perhaps the primary form of

political activity for women during our period, we study whether they functioned as potential conduits through

which social spillovers might operate. We rely on the Official Register and Directory of the Women’s Clubs in

America (Winslow, 1922). These novel data provide the most comprehensive list of women’s clubs in the U.S.,

providing information about clubs and their membership at the city-level. We digitize every second year of the

directories between 1913–1921 and compute the aggregate membership numbers for cities in our main sample.

Consistent with our hypothesis, we find that cities with a greater exposure to female civil servants during WWI

experienced faster growth in women’s club memberships (Table A.XXVII). This pattern, however, only appears

after WWI, coinciding with the rise in female labor force participation (Figure A.XVII). While this evidence

is suggestive, it nevertheless is consistent with women that are exposed to the prospect of female civil service

becoming more engaged in socioeconomic life.

8 Conclusion

In this paper, we demonstrate that WWI was a pivotal juncture in the history of women in the labor market.

We document both the rise of women working in the federal government as well as the effects of the resulting

increase in workplace diversity over generations. Newly-digitized personnel records allow for a close examina-

tion of how the war mobilization effort transformed American bureaucracy. We first show that after America

entered the war, the share of female civil servants more than doubled within two years – driven by the increase

in clerical jobs. These war-time entrants were more likely to be young, unmarried, and highly qualified (relative

to their male counterparts). Importantly, they were also less likely to have been in the workforce, suggesting

that WWI helped draw in a previously untapped source of labor.

We then consider how the sudden increased presence of female public sector workers generated intergenera-

tional effects on female labor market outcomes. We provide first evidence for the intergenerational effects of

increased workplace diversity, as captured in the reduced gender gap in LFP of incumbent workers’ children.
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Importantly, we show the role of fathers as conduits of social learning, uncovering a new channel through which

intergenerational transmission operates. We complement our evidence on the vertical transmission channel with

aggregate evidence consistent with a horizontal transmission channel that acts as a social multiplier to magnify

the effects of increased gender representation on broader changes in the labor market. More broadly, the paper

highlights the role of personnel policies and public employment in reducing labor market inequalities.

Data availability statement
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Figures and Tables

Figure I: Expansion of the federal workforce and increase in female share
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Notes: Panel (a): The figure shows the number (in thousands) of federal workers over time. The solid (resp., dashed) line reports the number computed using the Official Register data on the
entire (resp., dropping District of Columbia) sample. The light-gray squares report the number derived from the decennial censuses. Panel (b): The figure shows the share of female civil servants
over time. The measure is derived from the Official Register data, using our imputed gender measure (solid line) and census-linked gender measure (dashed line). See Section 2.3 for a detailed
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Figure II: Size and female share of federal workforce, broken down by clerical vs. non-clerical work

W
W

1
 s

ta
rt

s

U
S

 e
n

te
rs

 W
W

1

W
W

1
 e

n
d

s

9
.5

1
0

1
0
.5

1
1

1
1
.5

1
2

1
2
.5

L
o
g
(N

u
m

b
e
r 

o
f 
fe

d
e
ra

l 
c
iv

il 
s
e
rv

a
n
ts

)

1913 1915 1917 1919 1921
Year

Clerical Non−clerical

(a) Federal employment by clerk vs. non-clerk

W
W

1
 s

ta
rt

s

U
S

 e
n

te
rs

 W
W

1

W
W

1
 e

n
d

s

0
.2

.4
.6

S
h
a
re

 o
f 
fe

m
a
le

 c
iv

il 
s
e
rv

a
n
ts

1913 1915 1917 1919 1921
Year

Clerical jobs Non−clerical jobs

(b) Share of female civil servants by clerk vs. non-clerk
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Figure III: Distribution of change in female share of civil servants at the department-city level
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Notes: The figure shows the distribution of the change in the share of female civil servants across offices (i.e., city-department) between
1915 and 1919. The dashed line plots the distribution over the full sample of cities (307) with at least 20 civil servants in a given office in
1915. The solid line plots the distribution over our main sample of cities (70), which restricts to cities with at least two federal departments.

Figure IV: Exposure to female co–workers and children’s LFP gender gap by intensity
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Notes: The figure shows the point estimates of our baseline specification (Table II, column 4), allowing the coefficient on the interaction
term ∆Exposure × Female to vary by intensity bins. The bins capture changes in the share of female co–workers across offices between
1915 and 1919 (e.g., the bin (0.05;0.1] captures changes in the share of female co–workers between 5 and 10 p.p.). The outcome variable
is a dummy equal to 1 if the child is in the labor force in 1940 and 0 otherwise. The 95% confidence intervals are based on standard errors
clustered at the office (i.e. city-department) level.
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Figure V: Effect on intergenerational LFP gap by exposed vs. unexposed cohorts
Placebo sample Main sample
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Notes: The figure shows the point estimates of our baseline specification (Table II, column 4), allowing the coefficient on the interaction
term ∆Exposure × Female to vary by the year the parent exited the civil service. The main sample refers to the sample of actually exposed
civil servants used to estimate Table II. The placebo sample refers to those parents who were serving in the to-be exposed offices but left
before the realization of the exposure shock during WWI. The outcome variable is a dummy equal to 1 if the child is in the labor force in
1940 and 0 otherwise. The 95% confidence intervals are based on standard errors clustered at the office (i.e. city-department) level.

Figure VI: Exposure to female co–workers and children’s LFP gender gap by age in 1917
Main sample (Young) Too old
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Notes: The figure shows the point estimates of our baseline specification (Table II, column 4), allowing the coefficient on the interaction
term ∆Exposure × Female to vary according to child’s age in 1917. The main sample refers to the sample used to estimate Table II. The
“too old” sample comprises those who were 20 years old or above in 1917. The outcome variable is a dummy equal to 1 if the child is in the
labor force in 1940 and 0 otherwise. The 95% confidence intervals are based on standard errors clustered at the office (i.e. city-department)
level.
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Figure VII: City-level exposure to female civil servants and labor market outcomes
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Notes: The figure shows a version of the full-control specification in Table VIII, columns 2, allowing the coefficient on ∆Exposure to vary by each decade. The sample consists of a balanced panel
of 66 cities in our main sample covering the 1900-1940 period. In panel (a), the outcome variable is the city-year-level share of women (resp. men) in the labor force for the solid (resp. dashed)
line. In panel (b), the outcome variable is the city-year-level female share in the federal public (resp. private) sector for the solid (resp. dashed) line. All outcome variables are derived from the
decennial censuses. ∆Exposure is the change in the share of female civil servants across cities between 1915 and 1919.The 95% confidence intervals are based on standard errors clustered at the
city-level. The dashed vertical line marks the start of WWI. The solid vertical lines mark the entry of the U.S. and the end of WWI.
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Figure VIII: City-level exposure to female civil servants and labor market outcomes by neighborhoods
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Notes: The figure shows the flexible version of Table A.XXVI, column 3, allowing the coefficient on ∆Exposure to vary by each decade.
The solid line shows the estimates for the sample restricted to women who in 1920 lived in a census enumeration district where female
wartime civil servants were living. The dashed line shows the estimates for the sample restricted to women who in 1920 lived in a census
enumeration district with no female wartime civil servants. The 95% confidence intervals are based on standard errors clustered at the
city-level. The dashed vertical line marks the start of WWI. The solid vertical lines mark the entry of the U.S. and the end of WWI.

Table I: Descriptive statistics of civil servant pre-entry characteristics

(1) (2) (3) (4) (5)
Mean Female WWI Female × WWI Obs.

Panel A: Individual traits

Entry age 38.86 -1.213*** 1.213*** -1.574*** 70,853
(0.152) (0.093) (0.193)

White 0.915 -0.010** 0.007*** 0.025*** 70,853
(0.004) (0.002) (0.005)

Never married in 1910 0.488 0.065*** -0.008** 0.058*** 70,853
(0.007) (0.004) (0.009)

In labor force in 1910 0.803 -0.457*** 0.026*** -0.034*** 70,853
(0.007) (0.003) (0.009)

Literate in 1910 0.978 0.004* -0.002 0.009*** 70,853
(0.002) (0.001) (0.003)

Years of education in 1940 11.72 0.596*** -0.558*** 0.830*** 42,100
(0.079) (0.046) (0.099)

Panel B: Geographic traits

Ln(pop density 1910) 6.325 0.461*** 0.616*** -0.489*** 340,441
(0.015) (0.010) (0.020)

Same state 0.728 -0.064*** -0.001 -0.095*** 340,441
(0.003) (0.002) (0.004)

Notes: The table compares the differential changes in selection into civil service between wartime and non-wartime
periods and between male and female civil servants. The sample consists of entry cohorts of civil servants into the
U.S. federal civil service, from 1913 to 1921. WWI is a dummy equal to 1 in 1917 and 1919. Each row reports the
(difference in) means of a specific characteristic attached to each entrant civil servant. Column 1 reports the mean of
each characteristic over the entire sample. Column 2 reports the difference in means between female and male entrants.
Column 3 reports the difference between wartime and non-wartime entrants. Column 4 shows how the (female-male)
gender gap changes between wartime and non-wartime periods. Panel A reports individual-level characteristics and is
restricted to civil servants linked to decennial censuses. Entry age is derived from civil servants’ age as reported in
the 1910 Census, dummies for being white, being in the labor force, not being married, and being literate are derived
from the 1910 Census. Years of education is derived from the highest year of completed school as reported in the 1940
Census. Panel B sample consists of all entrant civil servants, regardless of whether they are linked to decennial censuses.
Population density in 1910 is at the county-of-appointment level. Same state is a dummy equal to 1 if the civil servant’s
first work location is in the same state as the state of appointment and 0 otherwise. Robust standard errors reported.
Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.1.
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Table II: Parental exposure to female civil servants and labor force participation in adulthood

(1) (2) (3) (4)
Labor force participation

Dep. var. mean female-male gap -0.479 -0.479 -0.479 -0.479

Female -0.477***
(0.011)

∆ Exposure -0.006
(0.005)

∆ Exposure × Female 0.022*** 0.045*** 0.046*** 0.041***
(0.008) (0.009) (0.009) (0.009)

City FEs ✓
Department FEs ✓
City × Department FEs ✓ ✓ ✓
City FEs × Female ✓ ✓ ✓
Department FEs × Female ✓ ✓ ✓
Age FEs × Female ✓ ✓
Controls × Female ✓
Observations 13,487 13,487 13,487 13,487

Notes: The table shows OLS estimated coefficients from Equation 3. The unit of observation is an individual
(child). The sample includes all children of civil servants in 1915 who could be linked to the 1940 Census
and are younger than 20 in 1917 (see Section 4.3 for a detailed description of the sample). The outcome
variable is a dummy equal to 1 if the child is in the labor force in 1940 and 0 otherwise. ∆Exposure captures
the change in the share of female civil servants across offices (i.e. city-department) between 1915 and 1919
and it is standardized to mean 0 and standard deviation 1. Female is a dummy equal to 1 if the child of
the civil servant is female and 0 otherwise. Age is the child’s age as in 1917. Controls include: (i) a set
of child’s characteristics (i.e., a dummy equal to 1 if white, and number of siblings), and (ii) a set of civil
servant parent’s characteristics (i.e., a dummy equal to 1 if female, age in 1917, a dummy equal to 1 if
clerical position in 1915, and (log) salary in 1915). Standard errors are clustered at the city-department
level. Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.1.

Table III: Labor force participation of movers and parental exposure at origin city

(1) (2) (3) (4)
Moved city Labor force participation

Dep. var mean female-male gap -0.031 -0.030 -0.524 -0.524

∆ Exposure × Female -0.028*** -0.007 0.033** 0.032**
(0.010) (0.006) (0.013) (0.014)

City × Department FEs ✓ ✓ ✓ ✓
City FEs × Female ✓ ✓ ✓ ✓
Department FEs × Female ✓ ✓ ✓ ✓
Age FEs × Female ✓ ✓ ✓ ✓
Controls × Female ✓ ✓ ✓ ✓
Current city FEs ✓ ✓
Origin-current City FEs ✓
Sample Full Moved county=1

Observations 13,487 13,293 8,340 8,340

Notes: The table shows OLS estimated coefficients from Equation 3. The unit of observation is an individual
(child). The sample includes all children of civil servants in 1915 who could be linked to the 1940 Census
and are younger than 20 in 1917 (see Section 4.3 for a detailed description of the sample). In columns 1–
2, the dependent variable is a dummy that is 1 if the child’s city of residence in 1940 is different from the
parent’s city in 1915 (the original city of exposure). In columns 3–4, the dependent variable is a dummy
that is 1 if the child is in the labor force and the sample is restricted to those who have moved. ∆Exposure
captures the change in the share of female civil servants across offices (i.e. city-department) between 1915
and 1919 and it is standardized to mean 0 and standard deviation 1. Female is a dummy equal to 1 if the child
of the civil servant is female and 0 otherwise. Age is the child’s age as in 1917. Current city FEs are fixed
effects capturing the city the individual resides in 1940. Origin-current City FEs capture bilateral FEs for the
parental city of exposure (the origin) and the individual’s current city in 1940 (e.g., DC-Chicago). Controls
include: (i) a set of child’s characteristics (i.e., a dummy equal to 1 if white, and number of siblings), and (ii)
a set of civil servant parent’s characteristics (i.e., a dummy equal to 1 if female, age in 1917, a dummy equal
to 1 if clerical position in 1915, and (log) salary in 1915). Standard errors are clustered at the city-department
level. Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.1.
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Table IV: Parental exposure to female co-workers, isolating fathers’ channel

(1) (2) (3) (4)
Labor force participation

Mean of dep. var -0.479 -0.529 -0.476 -0.474

∆ Exposure × Female 0.041*** 0.049 0.040*** 0.034***
(0.009) (0.112) (0.010) (0.010)

City × Department FEs ✓ ✓ ✓ ✓
City FEs × Female ✓ ✓ ✓ ✓
Department FEs × Female ✓ ✓ ✓ ✓
Age FEs × Female ✓ ✓ ✓ ✓
Controls × Female ✓ ✓ ✓ ✓
Sample Full Mother Father Father only &

sample only only excl. working mother
Observations 13,487 780 12,652 11,513

Notes: The unit of observation is an individual (child). The sample includes all children of civil servants in
1915 who could be linked to the 1940 Census and are younger than 20 in 1917 (see Section 4.3 for a detailed
description of the sample). The outcome variable is a dummy equal to 1 if the child is in the labor force in
1940 and 0 otherwise. ∆ Exposure captures the change in the share of female civil servants across offices (i.e.
city-department) between 1915 and 1919 and it is standardized to mean 0 and standard deviation 1. Female is a
dummy equal to 1 if the child of the civil servant is female and 0 otherwise. Age is the child’s age as in 1917.
Controls include: (i) a set of child’s characteristics (i.e., a dummy equal to 1 if white, and number of siblings),
and (ii) a set of civil servant parent’s characteristics (i.e., a dummy equal to 1 if female, age in 1917, a dummy
equal to 1 if clerical position in 1915, and (log) salary in 1915). Column 1 corresponds to the Table II, column
4 – our main result. Column 2 restricts the sample to only children of female civil servants. Column 3 restricts
the sample to only children of male civil servants. Column 4 further restricts the sample to children of male
civil servants without a working spouse (i.e., a wife who reports not working 1900-1920). Standard errors are
clustered at the city-department level. *** p< 0.01, ** p< 0.05, * p< 0.1.

Table V: Parental exposure to female co–workers and determinants of labor force participation

(1) (2) (3) (4)
Married Children Education Labor force

Dep. var mean female-male gap -0.100 0.066 0.287 -0.480

∆ Exposure × Female -0.037*** -0.058*** 0.086 0.034***
(0.010) (0.021) (0.068) (0.009)

City × Department FEs ✓ ✓ ✓ ✓
City FEs × Female ✓ ✓ ✓ ✓
Department FEs × Female ✓ ✓ ✓ ✓
Age FEs × Female ✓ ✓ ✓ ✓
Controls × Female ✓ ✓ ✓ ✓
Mediation controls (col. 1-3) ✓
Observations 13,407 13,407 13,151 13,072

Notes: The table shows OLS estimated coefficients from Equation 3. The unit of observation is an individual
(child). The sample includes all children of civil servants in 1915 who could be linked to the 1940 Census and
are younger than 20 in 1917 (see Section 4.3 for a detailed description of the sample). The outcome variable
is a dummy equal to 1 if the child is married (col. 1), number of children (col. 2), and years of education
(col. 3). All outcome variables are derived from the 1940 Census. In column 4, we augment our baseline
specification (Table II, column 4) by including a dummy for being married, fixed effects for the number of
children and years of education. ∆Exposure captures the change in the share of female civil servants across
offices (i.e. city-department) between 1915 and 1919 and it is standardized to mean 0 and standard deviation 1.
Female is a dummy equal to 1 if the child of the civil servant is female and 0 otherwise. Age is the child’s age
as in 1917. Controls include: (i) a set of child’s characteristics (i.e., a dummy equal to 1 if white, and number of
siblings), and (ii) a set of civil servant parent’s characteristics (i.e., a dummy equal to 1 if female, age in 1917,
a dummy equal to 1 if clerical position in 1915, and (log) salary in 1915). Standard errors are clustered at the
city-department level. Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.1.
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Table VI: Parental exposure to female co–workers, sectoral choice and income

(1) (2) (3) (4) (5) (6) (7)
Employed in Working in

Federal Private Clerical % Male job Log(Income) Log(Weeks) Log(Hours)

Dep. var. mean female-male gap -0.033 -0.446 0.327 -0.439 -0.366 -0.041 -0.092

∆ Exposure × Female 0.019*** 0.022** -0.010 0.026** 0.118*** 0.007 0.002
(0.006) (0.009) (0.018) (0.011) (0.043) (0.012) (0.009)

City × Department FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓
City FEs × Female ✓ ✓ ✓ ✓ ✓ ✓ ✓
Department FEs × Female ✓ ✓ ✓ ✓ ✓ ✓ ✓
Age FEs × Female ✓ ✓ ✓ ✓ ✓ ✓ ✓
Controls × Female ✓ ✓ ✓ ✓ ✓ ✓ ✓
Sample Full sample Labor force participation=1

Observations 13,487 13,487 8,998 8,622 8,998 8,565 8,565

Notes: The table shows OLS estimated coefficients from Equation 3. The unit of observation is an individual (child). The sample includes all children of civil
servants in 1915 who could be linked to the 1940 Census and are younger than 20 in 1917 (see Section 4.3 for a detailed description of the sample). In columns 3–7,
the sample is further restricted to individuals who are in the labor force in 1940. The outcome variable is a dummy equal to 1 if the child is employed in the federal
government (col. 1), a dummy equal to 1 if the child is employed in the private sector (col. 2), a dummy equal to 1 if the child is employed in a clerical occupation
(col. 3), the share of male workers in the same job (occupation and industry) as the unit of observation (col. 4), (log) working income (col. 5), (log) number of weeks
worked in a year (col. 6), and (log) number of hours worked in a week (col. 7). Outcome variables are derived from the 1940 Census but for the one in column 4
which is derived from the 1910 Census. ∆Exposure captures the change in the share of female civil servants across offices (i.e. city-department) between 1915 and
1919 and it is standardized to mean 0 and standard deviation 1. Female is a dummy equal to 1 if the child of the civil servant is female and 0 otherwise. Age is the
child’s age as in 1917. Controls include: (i) a set of child’s characteristics (i.e., a dummy equal to 1 if white, and number of siblings), and (ii) a set of civil servant
parent’s characteristics (i.e., a dummy equal to 1 if female, age in 1917, a dummy equal to 1 if clerical position in 1915, and (log) salary in 1915). Standard errors
are clustered at the city-department level. Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.1.
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Table VII: Exposure to female co-workers and being married to a working spouse

(1) (2) (3) (4) (5)
Wife is working

Mean of dep. var 0.078 0.066 0.066 0.093 0.088

∆ Exposure 0.003 0.002
(0.002) (0.002)

∆ Exposure × Post WWI 0.005* -0.004 0.003 0.012*** 0.010***
(0.002) (0.004) (0.005) (0.003) (0.003)

Age FEs ✓ ✓ ✓ ✓ ✓
Department × Year FEs ✓ ✓ ✓ ✓ ✓
City × Year FEs ✓ ✓ ✓ ✓ ✓
Individual FEs ✓
Sample Full Married pre WWI Married post WWI

All Excl. govt’ work

Observations 44,261 24,596 20,247 19,656 19,396

Notes: The unit of observation is an individual (male civil servant)-year. The sample includes married civil servants
who were working in the federal government in 1915 and identified across the census rounds 1900-1940. The
outcome variable is a dummy equal to 1 if the male civil servant’s spouse is working. ∆Exposure captures the
change in the share of female civil servants across offices (i.e. city-department) between 1915 and 1919 and it is
standardized to mean 0 and standard deviation 1. Post is a dummy equal to 1 for the years 1920 and later and 0
otherwise. Year FEs correspond to census round fixed effects (1900-1940). In columns 2–3, the sample is restricted
to those who married prior to WWI (i.e., in census rounds 1900-1910). In columns 4–5, the sample is restricted to
only include marriages that were formed after WWI (i.e. in census rounds 1920-1940). In column 5, the sample
only includes male civil servants’ wives that are not federal workers listed in the Official Registers. Standard errors
are clustered at the city-department level. Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.1.

Table VIII: Aggregate exposure to female civil servants and city-level labor market outcomes

(1) (2) (3) (4) (5)
Female LFP Male LFP

Mean of dep. var 0.239 0.239 0.239 0.646 0.646

∆ Exposure × Post 0.010*** 0.009*** 0.004 -0.001 -0.003
(0.003) (0.003) (0.004) (0.004) (0.006)

∆ Exposure × Post × High federal employment city 0.010* 0.005
(0.006) (0.007)

Year FEs ✓ ✓ ✓ ✓ ✓
City FEs ✓ ✓ ✓ ✓ ✓
Year FEs × City-level controls ✓ ✓ ✓ ✓
Lower order interactions - - ✓ - ✓
∆ Exposure × Post + - - 0.014*** - 0.002
∆ Exposure × Post × High federal employment city (0.004) (0.004)
Observations 330 330 330 330 330

Notes: The table shows OLS regression estimates from Equation 6. The unit of observation is a city-year. The sample consists of a balanced
panel of (66) cities in our main sample covering the 1900-1940 period. The outcome variable is the city-year-level share of women in the
labor force (columns 1-3) and the share of men in the labor force (columns 4–5) as derived from decennial censuses. ∆Exposure is the change
in the share of female civil servants across cities between 1915 and 1919 and it is standardized to mean 0 and standard deviation 1. Post is a
dummy equal to 1 for the years 1920 and later and 0 otherwise. High federal employment city is a dummy that is 1 if the city’s share of federal
employment is above median (1.3%) and 0 otherwise. City-level controls include: the 1915-1919 change in the (log) federal workforce size
and (log) population in 1910. Standard errors are clustered at the city level. Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.1.
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