


sector dropped below its pre-war level by January 1919.
Women who entered the labor force during the war might have kept working

after the war because they acquired valuable skills and experience, updated their
beliefs about the benefits from working, or improved their information about la-
bor market conditions. We capture the relative intensity of female wartime em-
ployment with the percentage change of women working in the industrial sector
between July 1914 and July 1917, or June 1918. Départements that experienced
greater increases in female employment during the war did not experience dif-
ferent military death rates (Table 7, Panel A). Hence, the potential impact of
female wartime employment on subsequent female labor force participation is
orthogonal to the mechanisms we highlight.

Using a difference-in-differences strategy, we further find that départements
with greater increases in female wartime employment did not experience a post-
war rise in female labor force participation (Table 7, Panel B). Including an
interaction term between military death rates and increases in female wartime
employment does not affect the results. Similarly, we find no effect of female
wartime employment on the distribution of occupations or sectors of activity
(Appendix Table A.10). These findings are consistent with contemporaneous
reports of labor inspectors, which recount how managers systematically divided
tasks of female workers.29 Because of this division of labor, women could hardly
acquire human capital transferable to other sectors after the war (Downs, 1995).30

These results parallel those in Rose (2018), who finds that female wartime em-
ployment during WWII in the U.S. was orthogonal to soldiers mobilization and

before December 5, 1918, will receive the amount of thirty days of salary as a severance pay”
(Bulletin du Ministère du Travail, 1919, 45*–6*).

29For instance, a labor inspector in a report of January 1918 describes: “[T]o make female labor
possible and enable [women] to replace men, industrialists have, in many regions, modified and
improved their managing methods. They divide labor to the extreme, organize production in
series and assign female workers to very delimited tasks” (Bulletin du Ministère du Travail et
de la Prévoyance sociale, 25(1), 1918, 11).

30Historians have further pointed out that instead of an inflow of women in the labor force, women
employed in war factories were already working before the war. For instance, Downs (1995, 48)
writes: “In the popular imagination, working women had stepped from domestic obscurity to
the center of production, and into the most traditionally male of industries. In truth, the war
brought thousands of women from the obscurity of ill-paid and ill-regulated works as domestic
servant, weavers and dressmakers into the brief limelight of weapons production” (cited in
Vandenbroucke, 2014, 118).
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did not affect post-war female labor.

VI. Conclusion

In this article, we show that the scarcity of men due to World War I in France
induced many women to enter the labor force after the war. In départements
that experienced military death rates of 20 percent rather than 10 percent, fe-
male labor force participation increased by 11 percent relative to pre-war levels.
This effect is stable throughout the interwar period and robust to alternative
empirical strategies. Available data for this time period suggest that labor sup-
ply factors (changes in marriage market conditions) rather than labor demand
factors (substitution from male to female labor) help explain the pattern we
identify.

This study provides evidence that jolts of history can generate rapid and
long-lasting changes to women’s involvement in the economy. Yet, the response
of female labor to sex ratio imbalances we identify was arguably amplified by the
historical context in which it occurred: most women were not in the labor force
at the time, and low-skilled jobs in the manufacturing sector were increasingly
available because of the transition toward Taylorism during the interwar period
(Downs, 1995). As a result, changes in marriage market conditions profoundly
affected the extensive margin of female labor. Analyzing the impact of WWI
military fatalities on female labor across countries with different characteristics
might be crucial to better understand dependencies between the mechanisms we
highlight and the historical context, and to gauge the external validity of our
findings.
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Table 1. Average Female Labor Force Participation Rates (1901–1936)

1901 1906 1911 1921 1926 1931 1936

FLFP (net of farm owners) 32.9 32.7 31.4 35.0 29.9 30.1 28.1

FLFP (uncorrected) 45.0 51.9 51.5 55.7 49.6 49.4 47.0

Difference 12.1 19.2 20.1 20.7 19.7 19.3 18.9

Notes. This table reports average female labor force participation (FLFP) rates
in percent across 87 départements.

Table 2. Military Death Rates and Pre-War Characteristics

Dependent variable: Military death rate

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

FLFP -0.15*** 0.03 -0.06 -0.01
[0.05] [0.03] [0.07] [0.07]

Rural 0.12*** 0.12*** 0.11*** 0.16***
[0.01] [0.01] [0.03] [0.04]

Born in dép. 0.12*** 0.13*** 0.15*** 0.11*
[0.03] [0.03] [0.04] [0.06]

Other characteristics No No No Yes Yes
Military region FE No No No No Yes

Départements 87 87 87 87 87
Adj. R2 0.120 0.739 0.739 0.790 0.838

Notes. This table reports OLS estimates from regressing military death rates
on pre-war département characteristics measured in 1911, otherwise noted.
FLFP denotes female labor force participation in percent; Rural, the share
of rural population in percent; Born in dép, the share of population born in
the département in percent. Other characteristics consist of population in
thousands, population density per km2, average age, average height of 1911
conscripts in cm, the share of active population in industry in percent, km
of roads and km of rails per km2 in 1913, the share of cultivated land in 1912
in percent, personal wealth in 1908, banking deposits, and direct taxes in
francs per inhabitant, the share of 1911 conscripts that can read and write
and with primary education in percent, the minimum distance to the war in
km, the share of students in religious schools in 1906 in percent, and turnout
in 1914 in percent. Robust standard errors are in brackets.
∗∗∗ Significant at the 1 percent level. ∗ Significant at the 10 percent level.
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Table 4. Instrumental Variables Estimates

A. First Stage

Dependent variable: Military death rate × post

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

Ratio class 1911–1912 × post -0.28*** -0.17***
[0.05] [0.03]

Ratio class 1912–1913 × post -0.39*** -0.31***
[0.05] [0.06]

Ratio class 1913–1914 × post -0.31*** -0.20***
[0.10] [0.05]

Controls Yes Yes Yes Yes

Observations 609 609 609 609
Départements 87 87 87 87

B. Second Stage

Dependent variable: FLFP

OLS IV

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

Death rate × post 0.35*** 0.80*** 0.48*** 0.37** 0.54***
[0.07] [0.22] [0.14] [0.18] [0.13]

Instrument No 1 2 3 1–3
Controls Yes Yes Yes Yes Yes

Difference with OLS 0.00 0.44* 0.13 0.02 0.19
[0.23] [0.16] [0.19] [0.15]

Observations 609 609 609 609 609
Départements 87 87 87 87 87
Within R2 0.581 0.507 0.575 0.581 0.567
KPW F-statistic 29.159 55.847 10.638 27.350

Notes. This table reports first-stage coefficients in Panel A, and IV coefficients from
estimating Specification 1 with class ratios as instruments in Panel B. Instrument 1
is the ratio of the class 1911 to the class 1912; Instrument 2, the ratio of the class
1912 to the class 1913; Instrument 3, the ratio of the class 1913 to the class 1914. All
regressions include département and year fixed effects, and controls for the share of rural
population in percent and the share of population born in the département in percent.
FLFP denotes female labor force participation in percent. All regressions contain 87
départements. Census years are 1901, 1906, 1911, 1921, 1926, 1931, and 1936. The
KPW F-statistic is the Kleibergen-Paap Wald rk F-statistic. Standard errors are in
brackets and are clustered at the département level.
∗∗∗ Significant at the 1 percent level. ∗∗ Significant at the 5 percent level. ∗ Significant
at the 1 percent level.
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Table 7. Military Fatalities and Female Wartime Employment

Dependent variable: A. Death rate B. FLFP

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

Wartime employment -0.00 -0.00
[0.01] [0.01]

Wartime employment × post -0.00 -0.01 -0.00 -0.02
[0.01] [0.03] [0.01] [0.04]

Death rate × post 0.35*** 0.35*** 0.35*** 0.36***
[0.07] [0.07] [0.07] [0.07]

Wartime employment × 0.00 0.00
Death rate × post [0.00] [0.00]

Reference date 07–1917 07–1918 07–1917 07–1917 07–1918 07–1918

Controls Yes Yes Yes Yes Yes Yes

Observations 87 87 609 609 609 609
Départements 87 87 87 87 87 87
Adj./Within R2 0.745 0.746 0.582 0.582 0.581 0.582

Notes. Panel A reports OLS coefficients from regressing military death rates on changes in female
employment in percent between July 1914 and July 1917 in Column 1 and between July 1914
and July 1918 in Column 2. Panel B reports OLS coefficients from estimating Specification 1.
All regressions include controls for the share of the rural population in percent and the share of
the population born in the département in percent. In Panel B, regressions include département
and year fixed effects. FLFP denotes female labor force participation in percent. In Panel A, we
report the adjusted-R2, and robust standard errors are in brackets. In Panel B, we report the
within-R2, and standard errors are in brackets and are clustered at the département level.
∗∗∗ Significant at the 1 percent level.
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Figure 1. Adult Sex Ratio (1900–2012)

Notes. This figure displays the sex ratio among French adults aged 15 to 50. Data are from
the censuses 1900 to 2012. Vertical lines indicate WWI (1914–1918) and WWII (1939–1945).
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Figure 2. WWI Military Death Rates and Changes in FLFP

Notes. FLFP denotes female labor force participation rates in percent. Each dot represents
one of 87 départements. The vertical axis represents changes in female labor force participation
rates in percentage points between 1901 and 1911 in Panel a and between 1911 and 1921 in
Panel b.
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Figure 3. Distribution of Military Death Rates across 87 Départements

Notes. Data are missing for Bas-Rhin, Haut-Rhin, and Moselle. Shaded areas in the North-
East experienced war combats on their soil. Darker lines delineate military regions.
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Figure 4. Trends in Female Labor Force Participation

Notes. This figure displays absolute and relative trends in female labor force participation
rates between 1901 and 1936 across groups of 29 départements with high, medium, and low
military death rates. In Panel b, female labor force participation rates are normalized to 100
in 1911.
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Figure 5. Impact of WWI Military Fatalities on FLFP

Notes. This figure reports year-specific OLS coefficients from estimating Specification 2. The
dependent variable is female labor force participation (FLFP) in percent. Controls include
the share of rural population in percent and the share of population born in the département
in percent. Vertical lines represent 95 percent confidence intervals. Exclude high group cor-
responds to estimates when excluding the 29 départements with highest military death rates
(among 87 départements).

5
0

0
0

6
0

0
0

7
0

0
0

8
0

0
0

M
ili

ta
ry

 f
a
ta

lit
ie

s

1891 (1911) 1892 (1912) 1893 (1913) 1894 (1914)

Year of birth (class)

Figure 6. Military Fatalities by Month of Birth, Classes 1911–1914

Notes. Each dot represents the number of military fatalities relative to soldiers born during
the same month of the same year. Blue lines are regression lines for each class.
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Figure 7. Impact of WWI Military Fatalities on Adult Sex Ratios

Notes. This figure reports year-specific OLS coefficients from estimating Specification 3. The
dependent variable is the sex ratio among adults aged 20 to 49 in percentage points. Shaded
areas represent 95 percent confidence intervals.
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Figure 8. Labor during World War I (August 1914–July 1919)

Notes. Female denotes employed women; Male, employed men; Firms, operating firms. Data
are relative to the industrial sector. Levels are normalized to 100 in July 1914.
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