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The Effect of Job Displacement on
Couples’ Fertility Decisions

Kristiina Huttunen, Aalto University, HECER, and IZA

Jenni Kellokumpu, University of Jyväskylä

This paper analyzes the effects of job displacement on fertility using
Finnish longitudinal register data. We focus on couples where one
spouse has lost a job due to a plant closure and follow them for sev-
eral years before and following the job loss. The results show that
female job loss decreases fertility. For every 100 displaced females,
there are three fewer children born. Male job loss has no impact on
fertility despite resulting in a stronger decrease in family income
than female job loss. This indicates that the income effect is not the
mechanism through which job displacement influences fertility.

I. Introduction

The question of how income affects people’s fertility behavior has in-
terested economists for decades. The evidence points in various directions.
Cross-sectional studies suggest that family size is negatively related to
household income, while studies investigating changes in aggregate wages
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or unemployment find that better economic conditions increase the de-
mand for children. The literature suffers from various challenges. A house-
hold’s income and fertility tend to be jointly determined, which makes it
difficult to disentangle the causal mechanism between income and fertility.
Some studies have focused on exogenous changes in aggregate income in
order tomitigate the problems of reverse causality ðSchultz 1985; Black et al.
2013Þ. The use of aggregate measures may, however, hide important het-
erogeneity in responses. According to the standard economic theory of
fertility, the distinction between male and female income is crucial since
women are assumed to bemore likely the ones who take time off fromwork
to participate in the care of young children.
This article examines the effect of job loss that is due to plant closure on

a couple’s fertility behavior. A plant closure can be thought of as an exoge-
nous shock to a worker’s career since it results in a separation of all of the
plant’s workers and is not related to the worker’s own job performance.
Several studies have documented that displaced workers suffer from long-
lasting earnings losses ðJacobson, LaLonde, and Sullivan 1993; Eliason and
Storrie 2006;Couch andPlaczek 2010;Huttunen,Møen, and Salvanes 2011Þ.
Thus,wecanuseplant closures to explore the causal effect ofmale and female
income shocks on fertility behavior at the micro level.
We acknowledge that a job loss can have an indirect effect on a couple’s

fertility decisions through mechanisms other than income changes. The
career interruption itself may affect fertility since it increases uncertainty
concerning future employment conditions and job instability ðStevens 1997,
2001; Farber 2007Þ. Job displacement can also influence fertility behavior
through several noneconomicoutcomes, such as divorceprobability ðCharles
and Stephens 2004; Eliason 2012Þ and health ðMartikainen, Mäki, and Jäntti
2007; Sullivan and von Wachter 2009Þ. In order to make distinctions among
these alternative channels, we investigate the effect of job loss on various
outcomes, such as earnings, family income, employment, spouse’s employ-
ment, employment stability, and divorce.
We use Finnish longitudinal employer-employee data ðFLEEDÞmatched

to birth records to analyze the effect of a job loss on fertility. The data
consist of all 16–70-year-old Finnish residents from 1988 to 2004. Each
worker and his or her employer in these data have a unique identification
code. In addition, information on workers’ spouses is included, which
makes it possible to create a sample of ðcohabiting or marriedÞ couples.1
We focus on couples where one spouse lost his or her job due to a plant
closure in the years 1991–93.As a comparison group,weuse similar couples

1 We use the word spouse to mean both spouses in married couples and part-
ners in unmarried cohabiting couples. Cohabitation ðbefore marriageÞ is common
in Finland.
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whowere not affected by a plant closure.We follow each couple for 4 years
before a job loss and for 11 years after a job loss in order to investigate the
changes in their fertility over the period.
This paper makes several contributions both to family economics and to

literature that examines the impacts of job displacements. First, we can
distinguish between a woman’s own and her spouse’s job loss, and thus we
can make a distinction between a shock to the woman’s career and an
income shock generated by the man’s job loss. Previous studies have either
focused on the effect of a woman’s own job loss ðDel Bono, Weber, and
Winter-Ebmer 2012Þ or the effect of a husband’s job loss ðLindo 2010Þ on
fertility. Second, the long time span allows us to distinguish between the
effect on fertility postponement and completed fertility and to analyze the
effect on various long-term outcomes, such as permanent family income.
Finally, in addition to comparing responses by spouses, the rich data allow
us to examine the heterogeneity of responses by various other observa-
tional dimensions, such as education, tenure, and spouse’s education. We
use our theoretical framework to interpret how the effect of job dis-
placement on fertility may vary by worker characteristics.
The results show that a woman’s job loss decreases fertility and that the

effect is strongest for highly educated women. For every 100 displaced
highly educated females, there are five fewer children born. Despite the
larger reduction in permanent income ð23.63% vs. 22.72%Þ, male job
loss has a much weaker effect on fertility than female job loss. The only
groups for which we find significant responses after male job loss are the
couples in which the women are well attached to the labor market and
couples with the largest estimated income loss: the low-educated, high-
tenure males. This suggests that the income effect is not the main mech-
anism through which job loss influences couples’ fertility behavior. Career
concerns, especially in the case of highly educated women, seem to be a
much more important determinant.
The paper proceeds as follows. Section II presents a brief theoretical

background and gives an overview of the existing literature. In Section III,
we describe the data and the institutions, and we provide some descriptive
evidence. Section IV outlines the empirical set up, presents the results, and
summarizes the implications of our estimates. Section V concludes.

II. Background and Previous Evidence

In this section, we describe the basic theoretical framework for the
analysis. We start by reviewing how income affects fertility behavior and
then discuss the alternative mechanisms through which job displacement
can affect fertility.We then summarize the previous empirical literature on
the effects of income and employment changes on fertility.
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A. Theoretical Background

In the traditional model of fertility ðsee, e.g., Becker 1960, 1965Þ, a
reduction of a woman’s own wage ða woman’s job lossÞ can affect fertility
through income and substitution effects. If children are normal goods,
reduction in income reduces fertility ðincome effectÞ. However the wage
reduction ðor unemploymentÞmakes the value of a woman’s time cheaper
and reduces the opportunity costs of having children. This substitution
effect increases fertility. The overall effect is ambiguous and depends on the
relationship between market wages and the profitability of home pro-
duction. In this traditional static model, a man’s earnings changes affect
fertility only through the income effect since men are not assumed to take
time off from work to participate in the care of young children ðsee, e.g.,
Heckman and Walker 1990Þ. The quantity-quality model ðBecker 1960;
Becker and Lewis 1973Þ extends this basic model so that parents’ demand
for the children consists of both the demand for the number of children and
the demand for child quality ðexpenditure on educationÞ. An increase in in-
come can increase the expenditure on child quality without increasing the
number of children.
The effect of the income shock may also differ between workers of dif-

ferent characteristics. Perry ð2004Þ uses the static model of household
production introduced byGronau ð1977Þ to illustrate howawoman’swage
changes affect fertility decisions for different skill groups. For high-wage
women who initially spend little time in home production, a decrease in
earnings will only affect the consumption of goods and thus decrease fer-
tility since the income effect dominates. For low-wage women, the wage
reduction may even increase fertility since the substitution effect dom-
inates. A dynamic model of fertility can help us to understand the possible
heterogeneity in the income effect further. In a dynamic framework, the
effect of earnings on fertility depends on whether the effect is transitory or
permanent and on whether the individuals are credit constrained or not
ðsee, e.g., Hotz, Klerman, and Willis 1993Þ. Under perfect capital markets
ði.e., no one is credit constrainedÞ, a transitory effect should not have an
effect on fertility.However, for credit-constrained households, a transitory
effect may affect the spacing of children since such households want to
postpone childbearing to periods when incomes are higher. A permanent
effect on earnings affects the completed fertility.
Job displacement can influence a couple’s fertility decisions through

mechanisms other than income changes. The career break itself can influ-
ence a worker’s fertility decisions. A worker may want to continue into a
new employment relationship without breaks and fear that a child or a
pregnancymay decrease the chances of finding new employment ðDel Bono
et al. 2012Þ. Job displacement also increases the uncertainty concerning the
future employment conditions since it increases temporary employment
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relationships and subsequent jobdisplacements ðStevens 1997, 2001; Farber
2007Þ. This uncertainty can reduce parents’ desired fertility. Finally, job
loss may have an indirect effect on fertility through increased risk of
divorce ðCharles and Stephens 2004; Rege, Telle, and Votruba 2007; Eliason
2012Þ and by increased health risk ðBrowning, Moller Dano, and Heinesen
2006; Martikainen et al. 2007Þ and mortality ðEliason and Storrie 2009;
Sullivan and von Wachter 2009Þ.
Career interruptions may influence workers from different skill cate-

gories differently if the rate of skill appreciation differs by workers’ skill
level. However, the evidence on the effect of skills on human capital de-
preciation ismixed. Some studies ðe.g., Adda,Dustmann, and Stevens 2011Þ
show that human capital depreciation is higher in abstract jobs that em-
ploy more highly skilled workers. However, the job displacement litera-
ture has documented that highly educated workers tend to have shorter
nonemployment spells and suffer less severe earning losses after job dis-
placement ðStevens 1997; von Wachter and Weber Handverker 2010Þ.
These studies argue that skilled workers have more transferable human
capital and a better ability to re-accumulate skills faster.
To sum up, we expect job displacement to affect fertility through var-

ious mechanisms. The effect is likely to vary both between spouses and by
a worker’s skill level. If we expect that the effect of job displacement in-
fluences fertility mainly through income changes, the reduction in fertility
after a male’s job displacement should be stronger than the reduction after
a female’s job loss ðsince females’ earnings changes work both through
substitution and income effectsÞ. The effect can vary by aworker’s skill level
aswell, although the directionof heterogeneity of the effect is ambiguous. If
job displacement influences the fertility decision through career breaks and
concerns, then female job loss should have a stronger impact on fertility
than male job loss since females are more likely to take time off fromwork
after a child birth.

B. Previous Literature

A vast literature has investigated how income affects household’s fer-
tility behavior. The majority of the cross-sectional evidence both across
countries and with individuals indicates a clear negative correlation be-
tween income and fertility. For example, Jones andTertilt ð2008Þdocument
a negative and surprisingly stable cross-sectional relationship between
income and fertility in the United States over several decades and estimate
an overall income elasticity of about20.38. As stated in a review by Hotz
et al. ð1993Þ, the key challenge in the empirical literature on fertility is how
to obtain exogenous variation in households’ income and in the prices
of children. Earlier studies either ignored this or, as did Heckman and
Walker ð1990Þ, used aggregate wages to mitigate the problems of reversed
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causality. Their results indicate that rising female wages delay and reduce
overall fertility, whereas male wages have at most a small positive effect on
fertility.
The previous attempts to estimate a causal effect of income changes on

fertility behavior have exploited exogenous variation in aggregate female
and male wages stemming from some exogenous shocks. Schultz ð1985Þ
uses exogenous variation in relative female and male wages arising from
the changes in the world price of butter relative to the world price of
grains in Sweden in the early twentieth century. Since dairy and milk
processing were “women’s work” in Sweden, the relative increase in the
world price of butter increased female wages relative to male wages.
Schultz shows that the increase in female relative wages decreased fertility,
while the increases in real male wages had no effect on total fertility. Black
et al. ð2013Þ use the exogenous shocks to men’s income in coal counties in
the United States that was caused by the coal boom in 1970s to investigate
the causal effect of income on fertility. Their findings suggest that a 10%
increase in income increased fertility by 7%. Lovenheim and Mumford
ð2013Þ investigate the effect of the family’s life-time wealth on fertility.
They exploit the variation in housing prices in the United States caused by
the housing boom that began in the late 1990s and that affected differ-
entially housing prices across different locations. They find that short-run
increases in one’s home value are associated with an increase in the prob-
ability of having a child, suggesting a housing wealth elasticity of fertility
of 0.13.
There have been many fewer attempts to investigate the effects of

employment and earnings shocks on fertility behavior at the micro level.
Lindo ð2010Þ uses the Panel Study of Income Dynamics ðPSIDÞ to ex-
amine the effect of male job loss on fertility. He finds that male job loss
increases fertility in the years immediately after job loss but that the effect
becomes negative for years 3–8 after job loss. The total effect on fertility
by the eighth year is negative, although it is not statistically significant
when individual fixed effects are included in the model. The estimated
effect of male job loss on annual earnings by the eighth year since job loss
is around 231.6%, which together with the 4.8% reduction in total fer-
tility in post-displacement years implies an income elasticity of 0.15.
Del Bono et al. ð2012Þ examine the effects of a woman’s own job loss

using Austrian data from 1972 to 2002. Comparing the birth rates of
displaced women with those unaffected by job losses, they find that job
displacement reduces average fertility by 5% and 10% in the short and
medium terms ð9 years after job lossÞ. The strong average response is
mainly explained by the behavior of white-collar women. Although the
study focuses on women, it also uses as a robustness check a small sub-
sample of men in order to examine how male job loss influences fertility
behavior. Male job loss decreases fertility, although the point estimates are
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slightly smaller than those for females. Del Bono et al.’s interpretation is
that it is not only the loss of income that causes fertility to decline but also
the career interruption that occurs due to the displacement.2

Another branch of the literature has investigated how fertility responds
to downturns and high unemployment.3 Most of these studies in both
demographics and economics support the idea that fertility is procyclical,
since there is a clear negative relationship between aggregate unemploy-
ment and fertility ðAhn and Mira 2001; Adsera 2005; Sobotka, Skirbekk,
and Philipov 2011Þ. Dehejia and Lleras-Muney ð2004Þ study the rela-
tionship between unemployment rate and selection into motherhood.
They find that the fertility response to temporary shocks in income differs
substantially by socioeconomic status and by race in the United States.
They argue that this reflects the fact that women who are more likely to be
credit constrained ðlow-educated black womenÞ have an incentive to
postpone childbearing when the unemployment rate is high, while not-
credit-constrained low-skilled women ðlow-educated white womenÞ tend
to increase fertility in recessions.
Overall, there are relatively few studies that have examined how career

shocks or income shocks affect fertility at the micro level. The previous
attempts to analyze causal effect of income on fertility have either focused
on changes in aggregate wages or on short-term responses. The previous
studies that have examined the effect of job displacement on fertility have
either focused on male or female job displacement, and they have not
investigated the effects on long-term outcomes of both spouses, such as
permanent family income, joint employment decisions, or divorce.

III. Institutions, Data, and Descriptive Evidence

A. Institutional Background

All workers who lose their jobs are entitled to unemployment benefits
in Finland. In addition, workers who have been working and contributing
insurance payments to an unemployment fund for 10 months during the
2 years prior to unemployment are entitled to earnings-related unem-
ployment benefits. Most workers in Finland contribute to insurance pay-
ments either through the labor unions or throughunemployment insurance
institutions. The average replacement rate is 60%. The maximum length of

2 Del Bono et al. ð2010Þ provide descriptive evidence showing that there is a
significant gap in quarterly earnings of displaced women and the comparison
group in the first 3 years after job loss, but they cannot follow earnings in time.

3 There also exist studies that have examined how government transfer policies
and subsidies causing exogenous changes in the price of children affect household’s
fertility decisions. Milligan ð2005Þ and Cohen, Dehejia, and Romanov ð2013Þ find
that child subsidies have a positive effect on fertility.
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earnings-relatedUI is 500days ð23monthsÞ.After this,workers are entitled
to labor market support. All parents in Finland are eligible for earnings-
related parental allowance. The parental allowance is calculated using the
previous year’s annual taxable labor income, and the average compensation
is 75% of previous earnings. The length of the parental leave is 263 days
ð10.5 monthsÞ.

B. Data

The empirical analysis is based on a panel data set from Statistics Fin-
land that links information on employees, establishments, and firms. The
data include all Finnish residents who were 16–70 years old in the years
1988–2004. The data have unique individual, spouse ðcohabiting partnerÞ,
plant, and municipality codes that can be used to merge additional infor-
mation from other registers. Information on childbirths is drawn from the
population registers provided by Statistics Finland. It has information on
the time of birth and the gender of the child.
We focus on married or cohabiting couples in which the woman was

20–40 years old and the man was 20–50 years old in the year preceding
possible job loss, that is, in a base year t. When examining the effect of a
women’s own job loss, we restrict the analysis towomenwith at least 1 year
of tenure working in a private sector plant with 5–1,000 workers, who did
not give birth in year t, and whose parental or unemployment benefits did
not exceed their annual earnings in base year t.4 When analyzing the effect
of a man’s job displacement, we take men with at least 1 year of tenure
working in a private sector plant with 5–1,000 workers, whose parental or
unemployment benefits did not exceed their annual earnings, and whose
spouse ðwomanÞ did not give birth in base year t. In order to better com-
pare the effects of female and male job losses on fertility, we also form a
third sample, where we require both spouses to be employed in year t.
We then divide workers into displaced and nondisplaced workers, using

the plant closure definition in year t: a plant is a closing plant in year t if it
is in the entire register data in year t but is no longer there in year t1 1 or
in any of the years after t1 1. To make sure that these are real closures, we
define those exiting plants for which more than 70% of the workforce is
working in a single new plant in the following year as not real closures. A
displaced worker is a worker who was separated between t and t1 1 from
a plant that closed down during this time. In addition, we take so-called
early-leavers, that is, workers who left between t and t 1 1 from plants
that closed down between t1 1 and t1 2 and that reduced their size more
than 30% between t and t 1 1. As a robustness check, we also use an
alternative definition of job displacement: a job loss that results from a

4 The employment information is from the last week of the year.
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mass layoff event. This means that a worker is labeled as displaced in year t
if he or she separated between t and t 1 1 from a plant that downsizes
more than 30% between t and t 1 1. Since small plants are much more
likely to have relatively large employment fluctuations, we follow the pre-
vious literature and take workers in plants with more than 50 ðand less than
2,500Þ workers in base year t when using this job displacement definition.
After having defined a worker’s displacement status in base year t, we

follow each worker and his or her spouse 3 years before a possible job loss
until the eleventh year after a job loss. Our main base years are 1991–93,5

and we follow workers from these years using the data covering 1988–
2004. The construction of the sample allows us to use the rich information
on the pre-displacement period to construct the pre-displacement com-
parability between those who were affected by the plant closure ðtreat-
ment groupÞ and those who were not ðcomparison groupÞ.6 We investigate
differences in several outcomes using all pre-and post-displacement years.
Employment is an indicator variable that gets the value one if a worker’s
employment status is “employed.” Annual earnings are measured as an-
nual taxable labor income in year t. We also use another income measure,
annual taxable income, which includes also transfers such as unemploy-
ment and parental benefits. It is important to make a distinction between
these two measures since in Finland the level of both unemployment in-
surance and parental benefits is relatively high. Family income is con-
structed by adding up both spouses’ total taxable income ðincluding trans-
fersÞ. Divorce status is defined using spouse codes. A worker is labeled as
divorced if he or she no longer has the same spouse as in base year t. We use
two different measures for fertility: an indicator variable that a woman has
given birth in the current year and the total number of children.
The combined data set has several attractive features. First, it allows

us to reliably identify plant closures and downsizing events for the whole
economy. Second, we are able to follow both spouses over a long time
span and investigate the long-term effect of job displacement on fertility
and various other outcomes as well, such as joint employment decisions,
family income, and divorce probability.

C. Descriptive Analysis

The mean values of pre-displacement characteristics for displaced and
nondisplaced workers are presented in table 1. We also report the p-value
for the null hypothesis that the means are equal in the two groups. There
should be no significant differences between the displaced and nondisplaced

5 To investigate the robustness of the results to different business cycle condi-
tions, we also redo the analysis for recovery years 1996–98.

6 Following most recent studies, the comparison group consists of both stayers
and workers who separated voluntarily or due to illness, etc.
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groups since a job loss that is a result of a plant closure should be inde-
pendent of the worker’s own performance. However, the group of dis-
placed workers may be selected if there is selective turnover or if plant
closures occur more frequently in regions and industries with certain types
of workers.7 Table 1 shows that the female workers displaced in plant
closures are very similar to nondisplaced workers. The only significant
differences are plant size and the probability of the spouse working in the
same plant or being displaced. The differences between displaced and
nondisplaced male workers are also very small, although the difference is
more often significant than in the female sample. The biggest differences
are in the plant size and tenure. This reflects that small and young plants
are more likely to die. Displacements are also more frequent in some in-
dustries.8 In the regression analysis, we take into account all possible pre-
displacement differences in our analysis by conditioning on a rich set of
pre-displacementworker and plant characteristics, including plant size and
industry dummies. Overall, table 1 suggests that the raw pre-displacement
differences between displaced and nondisplaced workers are very small in
both data sets, which supports the identification strategy in our paper.
To illustrate the shock created by job displacement, we follow both

displaced and nondisplaced workers several years before and after job loss
and report the average annual earnings ðincluding zerosÞ for these groups
in the upper panel of figure 1. The earnings of the two groups are very
similar before job loss, which indicates that job displacement was an ex-
ogenous shock to these workers. Job displacement reduces the earnings of
displaced workers and opens up a significant earnings gap between dis-
placed and nondisplaced workers. In line with previous findings, the earn-
ings difference between the displaced and the nondisplaced begins a couple
of years before the job loss occurs. One obvious reason for a big drop in
annual earnings is the loss of earnings that is due to nonemployment. The
lower panel of figure 1 shows the share of employed workers among dis-
placed and nondisplaced workers in years preceding and succeeding job
loss. In the first year after job displacement, there is a significant drop in the
employment level of displaced workers. Of workers who are displaced in

7 To investigate whether there is any selective turnover before closure, we report
the mean values of average worker characteristics in different pre-closure years in
online appendix B . There are small changes occurring in worker composition, but
these are not very different than changes occurring in surviving plants that are
followed at the same time.

8 In order to ensure the comparability of our treatment and comparison group,
we also drop workers working in two-digit industries with a displacement rate
lower than 0.05%. For females, this is 4.5% of the observations, and for males it is
6% of the observations.
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plant closures, 67% are re-employed by the following year. There is an
important drop in the employment rate of the comparison group as well,
especially in the female sample. It is important to remember that these
workers were displaced during a very severe recession, which explains the
relatively low re-employment rate compared to previous studies.
In the upper panel of figure 2, we report the birth rates of displaced and

nondisplaced worker groups. Female displaced workers are less likely to
give birth in years around the job loss event than nondisplaced workers.9

We see no difference in birth rates between displaced and nondisplaced
male workers. In the lower panel, we report the number of children for the
displaced and nondisplaced groups.10 Displaced women have slightly
more children than nondisplaced women in the years preceding job loss,
as shown also in table 1. This difference in the number of children di-
minishes and becomes negative over time. For males, displaced workers
have fewer children throughout the period, but the difference is not sig-
nificant. There is no change in the difference in the number of children after

FIG. 1.—Annual earnings ðAÞ and employment share ðBÞ by displacement sta-
tus. Solid lines describe the outcome of displaced workers. Dotted lines are the
outcome of nondisplaced workers.

9 Note that we exclude workers who gave birth in year t.
10 The birth information is linked to males using the base-year spouse’s ID

codes.
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job loss. Next we investigate in a regression framework the effect of job
displacement when comparing similar workers within the same industries.

IV. Specification and Results

A. Empirical Specification

In order to examine the effect of job displacement on fertility and other
outcomes, we use a standard approach in the job displacement literature
and estimate the following equation:

Yibt 5Xibb1 o11

j523Dibt2jdj 1 tbt 1 aibð Þ1 εibt; ð1Þ

where Yibt is the outcome variable for individual i in base year sample b
in year t. We use several different outcome measures: annual earnings in
€1,000, annual family income in €1,000, a dummy for giving birth in a
given year, cumulative number of births, a dummy for being employed,
a dummy for having an employed spouses, post-displacement tenure, and
a dummy for having divorced from the pre-displacement partner. Expres-
sion Xib is a vector of the observable worker and firm characteristics: the
only time-varying characteristics is worker’s age, age squared ðor in some
specifications a full set of age dummiesÞ; all other controls are from the
pre-displacement ðbaseÞ year: a dummy for education level ð6 categoriesÞ,

FIG. 2.—Share of giving birth ðAÞ and cumulative number of children ðBÞ by
displacement status. Solid lines describe the outcome of displaced workers. Dotted
lines are the outcome of nondisplaced workers.
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a dummy for education field ð10 categoriesÞ, years of tenure, tenure squared,
marital status, the spouse’s employment status, the spouse’s earnings in
base year, the spouse’s age and age squared, the number of children 4 years
before base year, plant size, and region ð21 categoriesÞ and two-digit-
industry dummies. In addition, the model has a full set of time dummy �
base year dummy interactions ðtbtÞ.
The model is estimated using all pre- and post-displacement years. The

main variable of interest is the displacement variableDit-j. This is a dummy
variable indicating whether a displacement occurs at time t – j, t being the
observation year. A job loss is assumed to affect labor market outcomes
4 years before its occurrence and 11 years after its occurrence; hence, j 5
23, 11. Our estimation method relies on the assumption that job dis-
placement eventDibt-j is an exogenous shock to a worker’s career. We also
estimate the model with base year–specific individual fixed effects aib in
order to control for the permanent differences in outcome between dis-
placed and nondisplaced. In the fixed effects specification, we use the
period t 2 3 as the base line and thus drop the displacement dummy for
this year.
We restrict the estimation to married or cohabiting couples ðmen and

women who had a spouse in year tÞ and estimate the model separately for
each spouse. We also estimate a specification that includes both spouses’
job displacement dummies in the same regressions using data of couples
who were both employed in year t. This way we can better compare the
effects of male and female job losses.

B. The Effect of Job Displacement on Income

To understand the magnitude of income losses associated with job dis-
placement, we investigate how female and male job loss affects the annual
and permanent income of couples. We begin by estimating the effect of job
loss on own annual earnings ðin €1,000Þ. The results of specifications with
and without individual fixed effects are reported in figure 3. Consistent
with previous literature, we find that displacement significantly reduces
the earnings of displaced workers.11 On average, displaced female workers
earn around €3,750 less in the second post-displacement year than similar
nondisplaced workers. This corresponds to a 22% decrease in earnings.12

The significant and negative effect on earnings appears to be long lasting: in
the eleventh post-displacement year, displaced workers earn still €689 less
than similar workers in the comparison group. A man’s job displacement
results in a significant and long-lasting earnings loss aswell. Themagnitude

11 The biggest drop in earnings is in the second year after a job loss. This is
expected since the employment information in the data concerns the last week of
the year and the displacement event is occurring some time in year 1 and the
earnings are from the whole calendar year.

12 The percentage loss is obtained by dividing the loss in annual income in year 2
by comparison group annual earnings in year 2, which is €16,801.
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of the effect on the second-year earnings is similar in percentage ð23%Þ,
although the gap in euros between displaced and nondisplaced workers
is bigger than in the female sample ð2€5,960Þ. In the eleventh post-
displacement year, displaced workers earnings are still €1,960 lower than
the earnings of similar nondisplaced workers. The fixed effect model in-
dicates a similar reduction in earnings.13

13 The fixed effect model indicates a €4,025 reduction in earnings in the second
year after a female job loss, which is a 24% decrease when comparing that with the
counterfactual earnings for displaced workers ðcalculated as summing the mean for
displaced workers minus the estimated effectÞ. The fixed effect of male job loss on
second-year earnings is 2€6,450 ð225%Þ.

FIG. 3.—Effect of job displacement on annual earnings: without individual fixed
effects ðAÞ and with individual fixed effects ðBÞ. The 90% confidence intervals are
obtained by clustering standard errors on individuals. Sample consists of women
whowere 20–40 years old at time 0 ðbase years 1991–93Þ, who were working in the
end of the year 0 and21, and who did not give birth during year 0. The additional
control variables in the specification without individual fixed effects are worker’s
age at the time of displacement, age squared, a dummy for education level ð6 cate-
goriesÞ, a dummy for education field ð10 categoriesÞ, pre-displacement years of ten-
ure, tenure squared, pre-displacement marital status, spouse’s employment status in
base year, spouse’s earnings in base year, spouse’s age and age squared, the number
of children 4 years before job loss, pre-displacement plant size, pre-displacement
region ð21 categoriesÞ and two-digit-industry dummies, and time dummy� base year
dummy interactions. In fixed effects specifications, the controls are time dummy �
base year dummy interactions, age, age squared, and spouse’s age and spouse’s age
squared.
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Since Finland has a high level of unemployment and parental benefits, it
is reasonable to focus on total taxable family income rather than just own
earnings ðfrom workÞ. Figure 4 presents results of regressions where the
outcome variable is annual taxable family income. This is calculated by
summing both spouses’ annual income, including all benefits and trans-
fers. There is a significant drop in family income immediately after job
displacement. For displaced females, the ordinary least squares ðOLSÞ
effect is around 4.8% ð€1,840Þ. Male job loss results in a much bigger
drop in total family income than female job loss ð7.40%; €3.220Þ. The
effect is long lasting, although it diminishes over time: in the eleventh post-
displacement year, displaced women have 1.2% lower family income and
males have 2.2% lower family income than similar comparison group
workers. The fixed effects specification gives similar but slightly stronger
results. The estimated second-year effect is 25.3% ð2€2,240Þ for females
and 27.9% for males ð2€3,400Þ.
Next we estimate the effect of job displacement on permanent income.

Following Davis and von Wachter ð2011Þ, we calculate the estimated pres-
ent discounted value ðPDVÞ earnings losses as

PDVLoss 5 o11

s51ds
1

ð11 rÞs21 1 o25

s512d11
ð12 lÞs211

ð11 rÞs21 ;

where ds is the estimated effect of earnings loss for period s after job
displacement. We calculate the present value of earnings loss 25 years after
job displacement, and we assume that the losses after the eleventh year
ðthe last period that we observeÞ decay with similar rate l as between
years 10 and 11.14 The percentage effect of the PDV earnings loss is obtained
by dividing the PDV of earnings loss with PDV of counterfactual earnings in
the absence of displacement. The counterfactual earnings path is obtained
by adding the value of the estimated earnings loss from fixed effects spec-
ification back to average level of earnings for the displaced group each
period. Since workers are on average 45 years old at year 11, and the earn-
ings growth of over 45-year-oldworkers is relatively stable, we assume that
earnings stay at the same level from year 11 until year 25.
The estimated PDV earnings and family income losses using a 3% in-

terest rate, r, are reported in table 2. Female job loss decreases the present
value of future earnings by €27,904, which corresponds to a 27.72% loss
on PDV earnings. The effect of male job loss on PDV earnings is higher
both in absolute terms ð2€54,967 Þ and in percentages ð210%Þ. The effect
of female job loss on PDV family income ðincluding transfersÞ is 2.72%,
and the effect of male job loss is 3.63%.

14 The rate of decay that we use is 0.009, which is the rate at which the effect of
job displacement on earnings decreases for males between year 10 and year 11.
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Previous research suggests that earnings losses after job displacement
differ by pre-displacement tenure ðe.g., Tobel 1990Þ and education ðvon
Wachter and Weber Handverker 2010Þ. For this reason, we split the
sample by pre-displacement tenure and education and report the perma-
nent income losses for these groups in table 2.15 The corresponding year-
by-year effects of job displacement on annual earnings and family income
for each group are reported in table A2. In line with previous research,
we find that the income losses are largest for low-educated workers and
for workers with high pre-displacement tenure.16 The group that has the

FIG. 4.—Effect of job displacement on annual family income without individual
fixed effects ðAÞ and with individual fixed effects ðBÞ. The 90% confidence in-
tervals are obtained by clustering standard errors on individuals. Sample consists
of women who were 20–40 years old at time 0 ðbase years 1991–93Þ, who were
working in the end of the year 0 and21, and who did not give birth during year 0.
The additional control variables are reported under figure 3.

15 Low educated refers to group with basic or lower secondary education ðmax-
imum of 12 years of schoolingÞ. High educated have an upper-secondary degree,
such as a college degree ðmore than 12 yearsÞ. Low tenure means less and high
tenure more than 3 years of pre-displacement tenure.

16 The effect of job displacement on PDV family income for low- and high-
educated females are larger than the effect for all, although the not discounted
cumulative effect for years 1–11 for all females ð23.5%Þ lies between the effect of
low-educated ð24.37%Þ and high-educated groups ð23.22%Þ. The PDV effects
put more weight to estimates that are closer to period t.
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highest permanent income losses after job loss is low-educated, high-tenure
workers.

C. The Effect of Job Displacement on Fertility

To examine how a woman’s own or her spouse’s job loss affects fer-
tility, we first estimate the effect on a cumulative number of children using
all pre- and post-displacement years. The estimated coefficients on dis-
placement variables are plotted in figure 5 and in table 3. The dependent
variable is the number of children by the end of the year. We use the
number of children in year t 2 4 as a control variable in order to take ac-
count of the permanent differences in fertility between displaced and non-
displaced.17 Results indicate that a woman’s own job displacement decreases
fertility immediately after job loss. The effect is persistent and leads to
a significant difference in completed fertility. For every 100 couples with a
displaced woman, three fewer children are born by the eleventh year after
a job loss than what there would have been in the absence of a woman’s
job loss. This corresponds to a 1.8% decrease in fertility. In contrast, male
job loss seems to have no effect on fertility postponement or completed

Table 2
Percentage Loss in Cumulative and PDV Permanent Own and Family Income

Own Earnings Family Income

Female Job
Loss

Male Job
Loss

Female Job
Loss

Male Job
Loss

Present
Discounted
Value of Loss

Euro
ð€Þ

Value %

Euro
ð€Þ

Value %

Euro
ð€Þ

Value %

Euro
ð€Þ

Value %

All 227,904 27.72 254,967 210.00 224,324 22.72 233,464 23.63
Low educated 232,425 210.33 262,167 213.51 225,128 23.13 240,679 25.04
High educated 224,457 25.32 263,697 28.63 233,286 23.06 247,784 24.12
Low educated,
low tenure 226,157 29.20 242,915 210.06 216,978 22.19 224,451 23.13

Low educated,
high tenure 235,041 210.31 268,153 214.36 230,162 23.66 247,375 210.45

High educated,
low tenure 215,834 23.69 262,047 28.69 232,151 23.02 239,570 25.73

High educated,
high tenure 232,181 26.67 264,075 28.51 233,421 23.04 254,422 27.33

NOTE.—The% loss is calculated as the percentage of present discounted value ðPDVÞ of counterfactual
earnings ðincomeÞ using a 3% interest rate. The counterfactual earnings for each period are calculated as
average earnings of displaced workers in the current year to which the fixed effect estimate of the aver-
age earnings loss is added. Low-educated workers have no more than a lower-secondary degree, and low-
tenure workers have 3 years of tenure at maximum.

17 We also estimated the model with individual fixed effects, and the results are
reported in online appendix BÞ.
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fertility. There is no significant difference in fertility between male work-
ers who were displaced in plant closures and notdisplaced males.
Table 3 also presents results from an alternative specification that es-

timates the effect of female job displacement on the probability of giving
birth in the current year. Similar to the results of the regression on cu-
mulative number of children, we find that displaced women are less likely
to give birth after job displacement.18 Women who have lost their job in

FIG. 5.—Effect of job displacement on cumulative number of children. Sample
consists of women ðmenÞ who were 20–40 ð20–50Þ years old at time 0 ðbase years
1991–93Þ, who were working in the end of the year 0 and 21, and who did not
give birth during year 0 and who were married or cohabiting in year 0. The
additional control variables are the full set of worker’s age dummies, a dummy for
education level ð6 categoriesÞ, a dummy for education field ð10 categoriesÞ, pre-
displacement years of tenure, tenure squared, pre-displacement marital status,
spouse’s employment status in base year, spouse’s earnings in base year, a full set
of spouse’s age dummies, the number of children 4 years before job loss, pre-
displacement plant size, pre-displacement region ð21 categoriesÞ, and two-digit-
predisplacement-industry dummies, and time dummies � base year dummies
interactions. The 90% confidence intervals are obtained by clustering standard
errors on individuals.

18 The reason for the smaller number of observations is that we cannot estimate
the effect for years when the outcome variable does not vary. The linear proba-
bility model using all years is reported in online appendix B.
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plant closures are 0.4% less likely to give birth within a year from job
displacement than similar nondisplaced women. This represents a 4% de-
crease in probability to give birth since the average nondisplaced worker
has a 10%probability of giving birth during this period. This postponement
seems to correspond to the effect on the completed fertility as shown in
column 1. Male job loss does not affect the probability of his partner giving
birth.
In the regressions reported in columns 1–4, we have different samples

when analyzing the effects of female and male job losses. In the female job
loss sample, we have couples where women were employed in year t, and
in the male job loss sample, all menwere employed in year t. These couples
may be very different if, for example, couples with nonworking mothers
react differently to changes in income than working mothers. In order to
better compare the effects of female and male job losses, we restrict the
analysis to couples where both spouses were employed in year t and esti-
mate a model where we include dummies for both spouse’s displacement
status. These results are reported in columns 5–8.Now there seems to be no
pre-displacement differences in the likelihood for giving birth, but the
immediate effect on the probability of giving birth in the year following a
female job loss is now bigger, 0.005. Male job loss has no immediate effect
on fertility, but it results in a small reduction in completed number of
children in the long run for this sample. This indicates that in coupleswhere
women are well attached to the labor market, a male job loss may also
influence fertility.
As argued in Section II, there may be a number of reasons why the effect

of job displacement on fertility may differ between skill groups. Figure 6
presents the results where we have split the sample into two groups by
education. We find that there is an important heterogeneity in the effect of
job displacement on fertility. The effect of job loss is much stronger for
highly educated women. The effect remains until the end of the study
period. By the eleventh post-displacement year, there are 0.045 fewer chil-
dren born for displaced highly educated women than for similar non-
displaced women. Highly educated women postpone births after job loss,
which corresponds to a 2.6% reduction in completed fertility.19 When
studying how the effect of male job loss varies between high- and low-
educated males, there seems to be no differences in the response. For both
groups, male job displacement does not affect fertility. However, when
examining how the responses bymale job loss vary bywoman’s education in

19 We also examined how the effect varies by pre-displacement wage and the
share of a worker’s earnings of the total family income ðsee online appendix BÞ. A
woman’s job loss reduces the fertility more strongly for high-wage women and for
women in households where the husband’s share of household income is low.
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the sample of employed couple’s ðfig. 7Þ, we find that couples with highly
educated employed females react to both male and female job losses.
In the previous section, we documented that the income loss resulting

from a job displacement is highest for low-educated workers with high
pre-displacement job tenure. To investigate how these income changes are
associated with fertility changes, we now investigate how the fertility ef-
fects differ by pre-displacement tenure and education. We calculate the
corresponding income elasticity of fertility using the PDV estimates from
table 2. Table 4 shows that the strongest reaction from a female job loss on
fertility is from highly educated high-tenure women ð3.3%Þ. The corre-
sponding income loss is, however, the smallest one, as shown in table 2. In
contrast, the only significant effect of male job loss on fertility is for the
group for which the associated PDV income loss is largest: high-tenure,
low-educatedmales. For this group,male jobdisplacement reduces fertility
by 1.4%. The estimated fertility effects are smaller than found by Lindo
ð2010Þ and Del Bono et al. ð2012Þ, who find that female job loss reduced
fertility by 5%–10% and male job loss by 4.8%. If we assume that the job
loss for males works mainly through the income effect, we can calculate
that the estimated own earnings elasticity for fertility is 0.10 and family
income elasticity is 0.14. The own income elasticity for this group is smaller

FIG. 6.—Effect of female job displacement on fertility by education. See the text
under figure 5.
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than the average elasticity reported by Lindo ð0.015Þ. When calculating the
income elasticity of fertility, it is important to bear in mind that job dis-
placement may influence income also through some indirect mechanism
ðeven through fertility changesÞ and that fertility may be influenced through
other channels than income changes.
These results indicate that explanations other than the income effect,

such as career concerns, seem to be a much more important determinant
after female job loss. We analyze the alternative channels more specifically
in the next subsection.

D. The Effect of Job Displacement on Employment,
Job Stability, and Divorce

To further understand the mechanism through which job displacement
influences couples’ fertility behavior, we examine in this subsection the
effect of job displacement on several other outcomes: joint employment
decisions, employment stability, and divorce probability. The first and
fifth columns in table 5 report the estimated marginal effects of job dis-
placement on the probability to be employed in the current year. The

FIG. 7.—Effect of female job displacement on fertility by female education in
sample of employed couples. Sample consists of couples, where both spouses were
working in the end of the year 0 and 21. See the text under figure 5 for other de-
tails and control variables.
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results show that female workers who lose their jobs in plant closures are
0.29 percentage points less likely to be employed at the end of the first
post displacement year. Comparing to mean employment in the com-
parison group ð93%Þ, this corresponds to a 31% decrease in employment
probability. A man’s job loss has a slightly smaller but long-lasting effect
on employment. In the first post-displacement year, the effect is 24 per-
centage points; this corresponds to a 25% decrease in employment prob-
ability. The effect decreases over time but remains significant until the elev-
enth post-displacement year.
Another important mechanism through which fertility may be affected

is the increased job instability after permanent job loss. In columns 2 and
6, we examine how female and male job displacement affects tenure in the
post-displacement job. The regression is estimated for post-displacement
years only, and the dependent variable is the years in the job since base
year ðt 5 0Þ. In the first year, the maximum value is also one for com-
parison group workers. In order to distinguish from general employment
effects, we restrict the sample to individuals who were re-employed by the
end of the first post-displacement year. This creates an additional selection
problem, since displaced workers who manage to be re-employed within a
year may be positively selected among displaced workers and also among
all workers who were employed in the year 1. The estimates are likely to
be the lower bound of the effect. The results show that displaced workers

Table 4
Effect of Job Displacement on Cumulative Number of Children and
Permanent Income Elasticity

Female Job Loss Male Job Loss

Effect %

Own
Earnings
Elasticity

Family
Income
Elasticity Effect %

Own
Earnings
Elasticity

Family
Income
Elasticity

All 2.031* 21.76 .23 .65 2.007 2.36 .04 .10
Low educated 2.026* 21.54 .15 .49 2.016 2.84 .06 .17
High educated 2.045* 22.61 .49 .85 .000 .02 2.00 2.00
Low educated,
low tenure 2.021 21.17 .13 .54 2.002 2.13 .01 .04

Low educated,
high tenure 2.032* 21.99 .19 .54 2.027* 21.44 .10 .14

High educated,
low tenure 2.025* 21.43 .39 .47 2.027 21.38 .16 .24

High educated,
high tenure 2.057* 23.31 .50 1.09 .015 .72 .16 2.10

NOTE.—The effect is the estimated effect of job displacement on cumulative number of children by the
eleventh post-displacement year. The percentage is the effect related to the comparison group mean in the
eleventh year. The elasticity is calculated using the percentage loss in PDV of permanent own earnings and
family income that is reported in table 2.

* Significant at the 10% level.
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have lower post-displacement tenures in succeeding years than compari-
son group workers. This indicates that job loss increases job instability.
The third and seventh columns show the effect of job displacement on a

spouse’s employment. We find that both female and male job losses are
associated with a slight reduction in a spouse’s employment immediately
after job loss. Specifically, there is no indication of the “added worker
effect”; that is, a man’s job loss does not increase a woman’s employ-
ment.20 The fourth and eighth columns report the effect of job displace-
ment on the probability of separating from the base-year spouse in the
years following a job loss.21 The results show that male job displacement is
associated with an increased risk of divorce.
These results suggest that job displacement has severe and long-lasting

consequences on the employment and the employment stability of the
affected couples. Since in the previous subsection, we found that only fe-
male job displacement significantly affects couples’ fertility behavior, the
most likelymechanism is the response to a career disruption itself. Females,
especially highly educated ones, tend to reduce childbearing after job dis-
placement, since they either fear having trouble finding new employment
after a job loss or they want to secure their careers in new jobs before
leaving on maternity leave. Low-educated woman are less likely to be re-
employed after jobdisplacement, as shown in tableA1, and thus they have a
much lower opportunity cost of having children.

E. Robustness Analysis

So far the analysis has focused on married and nonmarried cohabiting
couples. The interesting question is whether the results hold if we restrict
the sample to married couples only. Figure A1 reports the results for birth
outcomes for married couples, using the number of children by the time
period as the dependent variable. Female job loss results in a significant
drop in fertility in the years immediately following job loss. The magni-
tude is similar to those of all cohabiting women. As previously, male job
loss has no significant effect on fertility.
Another concern with our current analysis is the fact that closing

plants are small, and the results using workers in smaller plants may not

20 The evidence on how changes in spouse’s employment affect female labor
supply is mixed. Juhn and Murphy ð1997Þ suggest that changes in male employ-
ment did not explain the increase in married women’s employment in the United
States during the past decades. However, Stephens ð2002Þ finds some evidence that
a man’s job displacement increases a woman’s employment.

21 Thefirst coefficient ðfor year t – 1Þ captures the pre-displacement difference, i.e.,
whether displaced workers have shorter relationships than nondisplaced workers.
The years t – 3 and t – 2 are excluded from this regression, since we do not have
spouse codes for years 1988 and 1989, and we are thus not able to define divorce
status for years t – 3 and t – 2 for base year 1991 workers.
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be generalizable for the whole workforce. In order to check for this, we
restrict the sample to workers in bigger plants and use an alternative def-
inition of job displacement: a job loss that occurs because a plant closes
down or downsizes significantly ðmass layoffsÞ. These results are reported
in figure A2 in appendix A. They are in line with the results when using
the plant closure definition: female job loss decreases fertility, and male
job loss has no effect. Similar to plant closure results, the effect of female
mass layoff on fertility was biggest for highly educated workers.22 Male
workers displaced in mass layoffs seem to have slightly fewer children
than nondisplaced workers in the years before displacement. This dif-
ference can most likely be explained by employment contract legislations.
In some manufacturing industries, the employee contracts require that
when employers need to lay off workers for productive reasons, they first
have to lay off workers with the least tenure and no children.23

As a final robustness check, we extend the analysis to a recovery period
to see whether the results obtained using data from the early 1990s, during
which Finland experienced a very deep recession, hold for other periods.
Figure A3 report the results for base years 1996–98. The results are very
similar to the recession period. Female job loss during the recovery years
decreases fertility, while male job loss has no effect on fertility. Since the
earning losses during recovery years were much smaller, the results again
indicate that the fertility responses to female job loss are driven by reasons
other than income losses.

V. Conclusions

In this study, we have examined how job loss that is due to plant closure
affects couples’ fertility patterns by following the same couples for more
than 15 years. Because job displacement is an exogenous shock to a worker’s
career,we can estimate the causal effect of this shock on the fertility behavior
of couples. Unlike previous studies, we focus on couples and compare how
the effect of job displacement varies with spouses’ and couples’ character-
istics.Wealso studiedhow jobdisplacement affects couples’ other outcomes,
such as permanent family income, joint employment decisions, and em-
ployment stability and divorce probability. This helps us to better under-
stand the mechanism through which job displacement affects fertility be-
havior.

22 In an earlier version of this study, Huttunen and Kellokumpu ð2012Þ, we
report all the results using both displacement definitions. The results using mass
layoff definitions are very similar to plant closure results. The earlier version uses a
one-third random sample of females in the FLEED data instead of the total
FLEED data.

23 See the Finnish Federation for Industries and Technology, http://www
.teknologiateollisuus.fi/fi/tyomarkkina-asiat/tyoehtosopimukset.html.
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Our results indicate that female job loss decreases completed fertility by
1.8%. The effect is stronger for highly educated women ð2.6%Þ. Despite
the fact that we find that a man’s job loss results in a very long lasting and
even stronger effect on total family income than a woman’s own job loss,
it has no effect on completed fertility. When splitting the sample further
by pre-displacement education and tenure, we find no evidence that
groups with larger income losses after female job loss have stronger fer-
tility responses. This suggests that the possible mechanism through which
female job displacement affects fertility is not only the income effect but
the difficulties women face in re-establishing their careers after job loss.
The only groups for which we find significant responses after male job
loss are the couples in which women are well attached to the labor market
and couples with the largest estimated income loss: the low-educated
high-tenure males.
Our study has contributed to previous research on income and fertility

by examining how shocks to permanent family income affect couple’s
fertility decision at the micro level. Contrary to studies that use exogenous
changes in aggregate male income, we do not find that couples react
strongly to an income loss generated by male job loss. We also contribute
to the literature on the effects of job displacement on fertility by explicitly
comparing male and female job losses in similar contexts. Our study is
also the first that documents how female and male job displacements affect
permanent family income. The results are in line with the study on the
effects of female job loss using Austrian data by Del Bono et al. ð2012Þ,
who also find that a woman’s job displacement decreases fertility. How-
ever, the fact that we do not find any effect of male job loss on average
fertility is in contrast with the study by Lindo ð2010Þ, which provides some
evidence that male job displacement decreases fertility in theUnited States.
The difference between his and our findings suggests that the effect of job
loss on fertility may depend on institutional factors such as the costs of
higher education and the access to health care. Also, our study suggests that
the mechanism through which job displacement affects fertility may be
much more complex than just an income channel.
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Appendix A

FIG. A1.—Effect of job displacement on fertility for married couples

FIG. A2.—Effect of job displacement due to mass layoff on fertility
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FIG. A3.—Effect of job displacement during recovery period on fertility
ðyears 1996–98Þ.
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