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Abstract
This paper uses Finnish longitudinal employee-employer data (FLEED) matched to birth records to
estimate the effects of job displacement on fertility. We distinguish between male and female job
losses. We focus on couples where one spouse lost his/her job due to a plant closure and follow
them several years before and after the job loss. As a comparison group we use similar couples that
were not affected by a plant closure. In order to examine the possible channels through which job
loss affects fertility we examine also the effect on earnings, employment and divorce. The results
show that woman’s own job loss decreases fertility only for highly educated and high wage women.
Spouse’s job loss has a significant negative impact on completed fertility.

Keywords: Plant closure, employment, earnings, divorce, fertility
JEL classification: J65, J13, J12

*

Corresponding author: kristiina.huttunen@labour.fi. We would like to thank Joshua Angrist, David Autor, Amy
Finkelstein, Jukka Pirttila, Kjell Salvanes and Till von Wachter for very useful comments and the participants in the
following workshops and seminars: EALE 2009, EEA 2009, NBER Summer Institute 2010, ELE summer institute
2009, MIT labor lunch, and LSE/CEP Labour work shop.

1

Introduction

The question of how income affects people’s fertility behavior has interested economists for
decades (see e.g. Becker 1960, 1965, Becker and Lewis, 1973, Heckman and Walker, 1990).
Several cross-sectional studies have documented that family size is negatively related to
household income. The quality-quantity literature (Becker and Lewis, 1973, Becker and Tomes,
1976, and Angrist et al., 2007, to name a few) explains this finding by suggesting that parents not
only demand number of children but also children with certain qualities. Several economic and
demographic studies have documented a procyclical pattern of fertility using macro data (see.
e.g. Silver, 1970, Ben-Porath, 1973). Dehejia and Lleras-Muney (2004) find that there is an
important selection into pregnancy during recessions, which indicates that the effect of earnings
on fertility may vary for women with different characteristics.

The challenge in studies that examine the relationship between income and fertility is how to
obtain exogenous variation in income. Household’s income and fertility tend to be jointly
determined, which makes it difficult to disentangle the causal mechanism between income and
fertility. Several studies have focused on changes in aggregate income (Heckman and Walker,
1990) or unemployment (Dehejia and Lleras-Muney, 2004) in order to mitigate the problems of
reverse causality. However, the income effects may well vary between spouses and by
individual’s characteristics. In order to investigate this we would ideally need an exogenous
shock to income and data on both spouses and their characteristics.

In this study we estimate the effect of job loss that is due to plant closure on couple’s fertility
behavior. A plant closure can be thought to be an exogenous shock to a worker’s career, since it
results in a separation of all plant’s workers and it is not related to the worker’s own job
performance. Number of studies has shown that displaced workers suffer long lasting earnings

losses (e.g. Jacobson, Lalonde & Sullivan 1993, Stevens, 1997, Eliason & Storrie 2006,
Huttunen, Møen & Salvanes 2010). Thus we can use plant closures to explore the causal effect
of an income shock on fertility behavior.

A job loss is likely to have an indirect effect on a couple’s fertility decisions through other ways
than income changes. Job displacement increases the uncertainty concerning the future
employment conditions since it increases temporal employment relationships and subsequent job
displacements (Stevens 1997, 2001, Farber 2003, 2007). This can lead to a delay in having
children (Fraser 2001). Job loss may have an indirect effect on fertility through increased risk of
marital dissolution (Charles & Stephens 2004, Eliason 2004, Rege et al. 2007) and by increased
health risk (Browning et al. 2006 and Martikainen et al. 2007) and mortality (Sullivan & von
Wachter, 2009).

We use Finnish longitudinal employer-employee data (FLEED) matched to birth records. The
data consist of all 16–70 year old Finnish residents in years 1988–2004. Each worker and their
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 couples and follow them
several years after a job loss. We focus on couples where one spouse lost his/her job due to a
plant closure in 1991 and follow them several years before and after the job loss. As a
comparison group we use similar couples that were not affected by a plant closure. We follow
each couple for 4 years before a job loss and 13 years after a job loss in order to investigate the
changes in their fertility in post-displacement years. The follow-up period of several years allows
us to see whether the possible effects of job displacement on fertility are only temporary
(postponement) or permanent (completed fertility). In order to examine the multiple channels
through which a job loss can affect fertility, we first study the effect of job loss on several
outcomes – average earnings, employment and divorce. We also take into account the possible

heterogeneity of the effect, and examine how the effect of job displacement on fertility varies by
age, earnings and education.

This paper makes several contributions to the literature on the impacts of job displacement and
that on general family economics. First, our set up and the data allow us to study the causal
effects of income shocks on couple’s fertility behavior at micro-level. We can distinguish
between a woman’s own and her spouse’s job loss, and thus make a distinction between a shock
to the woman’s career and a pure income shock. Previous studies have either looked the effect of
a woman’s own job loss (Del Bono et al. 2008) or the effect of a husbands’ job loss (Amialchuk
2008, Lindo 2009), Second, this work is one of few studies that examine the effect of job
displacement on fertility. Finland in early 1990’s is an interesting case study, since it experienced
a very high recession where unemployment rose from 3 to 17 percent in less than 4 years. We
argue that because of this unusually deep recession the sample of displaced workers can be tough
as a representative group of the work force1. Third, the rich data allow us to examine how this
effect varies by various observable dimensions, such as education, spouse’s income, family
composition etc.

We use our theoretical framework to interpret how the effect of job

displacement may vary by worker characteristics.

The results show that a job loss leads to long-lasting income reduction. Woman’s job loss
decreases fertility only for highly educated women and for high wage earners. This is in line with
traditional home production model (Gronau 1977), which indicates that for high wage earners,
the income effect is likely to dominate over substitution effect. Another explanation is that career
interruptions have more severe consequences for highly skilled women, since their skills
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See Korkeamäki and Kyyrä (2008), and Verho (2008) for previous studies that have examined the earnings effects
of this recession on Finnish workers.

depreciate more rapidly during jobless periods2. Finally, low educated women are much more
likely to be unemployed after job loss. The opportunity costs of having children for the
unemployed group is much higher than for women who pursuit directly to new jobs after job
loss. Especially since the parental benefits in Finland exceed unemployment compensation for
most women.

Spouse’s job loss has a much stronger negative effect on fertility than woman’s job loss. This
again is inline with standard home production theory. Spouse’s job loss will not affect the value
of woman’s time, and thus will affect fertility behavior trough income effects. Spouse’s job loss
also results in a relatively bigger loss in total family income. Finally, the husband’s job
displacement is known to increase the risk of divorce more than wife’s job displacement (see e.g.
Rege et al. 2007), which will indirectly influence fertility as well.

The paper proceeds as follows. The next section presents a brief theoretical framework. The third
section gives an overview of the existing literature. In the fourth section we describe our data.
The fifth section outlines the empirical set up. The sixth section presents the results and
summarizes the implications of our estimates. The final section concludes.
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Theoretical Framework

Job displacement can affect fertility in several ways. First, number of studies has shown that
displaced workers suffer from long lasting earnings losses.3 In the traditional model of fertility
(see e.g. Becker 1960, 1965) a reduction of worker’s own wage (woman’s own job loss) can
affect fertility through income and substitution effects. If children are normal goods, reduction in
2

Bertrand et al. (2010) show that career interruptions explain significant proportion of gender wage gap for highly
skilled women. Adda et al. (2010) show that career interruptions decline wages more for women in abstract jobs
than in other occupations.

income reduces fertility. This is the income effect. The wage reduction (or unemployment)
makes the value of 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 production.

The static model of household production introduced by Gronau (1977) gives a useful theoretical
set up to examine how income changes affect fertility of different type of people. In this model
woman divides her time between market work (N), home production (H), and leisure (L). The
person maximizes the amount of commodity Z, which is combination of goods and services X
and leisure (time) L, Z=Z(X,L). The goods can be divided to those produced at home XH and at
the market XM. Perry (2004) uses the model by Gronau to illustrate how wage changes affect
fertility decisions. The effect will depend on the relationship between market wage and the home
production function. For high wage women who initially spend little time in home production, a
decrease (an increase) in earnings will only affect the consumption of goods and thus decrease
(increase) fertility since income effect dominates. Consider now a (low-wage) person who
initially produces all childcare at home. If the wage increases, she will increase the amount of
work she spends on market work, but it still remains optimal to provide all childcare at home.
Thus for low wage women a wage increase may decrease fertility (since substitution effect
dominates).

The above model examines wage effects on fertility in static framework. The extension to
dynamic, or life-cycle, framework is useful since job loss may affect both the timing of births
and completed fertility. In a dynamic framework the effect of earnings on fertility depends on
whether the effect is transitory or permanent, and whether individuals are credit-constrained or
not (see e.g. Hotz et al. 1997). Under perfect capital markers (i.e. no one is credit constrained) a
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e.g. Jacobson et al. 1993, Eliason & Storrie 2006, Huttunen et al. 2010, Korkeamäki & Kyyrä 2008.

transitory effect should not have an effect on fertility. However, for credit-constrained
households a transitory effect may affect spacing of children, since they want to postpone
childbearing to periods when incomes are higher. A permanent effect on earnings (income)
affects the completed fertility.

So far we have been thinking about income changes that are due to woman’s own job loss. The
effect of husband’s wage changes is likely to be different (see e.g. Heckman and Walker, 1990).
Husband’s job loss does not affect the value of woman’s time and thus the income effect is likely
to be the dominant one even for the low educated.

Job displacement is likely to influence couple’s fertility decisions trough other mechanism than
income changes. Job displacement increases instability through unemployment and subsequent
job losses (e.g. Stevens 1997, Farber 2003). The increased uncertainty about future job and
earning prospects may lead couples to delay having children (Ahn & Mira 2002, Fraser 2001).
Women may want to postpone childbearing after job loss if they expect pregnant women or
women with small children to face more difficulties in finding new job (Del Bono et al. 2008).
The career interruptions may also influence workers from different skill categories differently.
Generally highly skilled workers are assumed to have human capital that deteriorates more
rapidly (see e.g. Dehejia Llerajas Muney, Adda et al. 2010). Highly skilled women do not want
to be double penalized after job loss, and thus they may more easily decide to postpone
childbearing after job loss. However, job displacement literature has documented (von Wachter
and Weber Handverker, 2010, Stevens, 1997) that highly educated workers tend to have shorter
non-employment spells and suffer less severe earning losses after job displacement. These
studies argue that skilled workers have more transferable human capita and better ability to reaccumulate skills faster. Finally, job displacement can influence couple’s fertility behavior
trough several non-economic outcomes. It is known to increase the risk of divorce (Charles &

Stephens 2004, Eliason 2004, Rege et al. 2007), and influence workers health and mortality
(Sullivan and von Wachter, 2010).

The above framework provides us with number of testable predictions. First, woman’s job loss
decreases the fertility of high wage earners (highly educated) if the effect on income is
permanent. Second, the impact of woman’s own job loss on fertility of low-wage earners is
ambiguous. Third, the impact of husband’s job loss is likely to decrease fertility more than wife’s
job loss. Transitory effect only decreases fertility of low wage workers since they are more likely
to be credit constrained.

3

Previous Literature

Previous studies that have examined the effect of job displacement on fertility include Del Bono
et al. (2008), Amialchuck (2008) and Lindo (2009). Del Bono et al. (2008) examine the effects of
woman’s own job loss using Austrian data from 1972–2002. When traditional family economics
emphasize the income and substitution effects of a job loss on fertility Del Bono et al. consider
the loss of future income and possible difficulties in finding employment when being pregnant or
with small children as further effects that a job loss may have on fertility. Comparing the birth
rates of displaced women with those unaffected by job losses they find that a job displacement
reduces average fertility by 5 to 10 %. The strong average response is mainly due to white collar
women. They also use a firm closure indicator interacted with industry, region, season and year
dummies as instruments for unemployment and find that unemployment by itself has no negative
effect on fertility. They interpretation is, that it is not the loss of income (the income effect) that
causes fertility to decline but the career interruption that occurs due the displacement.

Amialchuck (2008) examines how fertility responses to husband’s job loss. Amialchuck uses the
husband’s layoffs and plant closures as sources of exogenous income shocks to a household. He
uses Panel Study of Income Dynamics data from 1968. The effect of the husband’s job loss on
the hazard of having a child is modeled using log-logistic model. He finds that the husband’s job
loss makes couples to postpone having children but it does not change the completed fertility.

Lindo (2009) uses the PSID to examine the effect of husband’s job loss on fertility. He finds that
husband’s job loss increases fertility in the years immediately after job loss, but the effect
becomes negative for the later years. The effect on completed fertility is negative4.

Several studies have investigated the relationship between unemployment and fertility using
either macro or micro data. The findings suggest that high unemployment tends to be associated
with low fertility (e.g. Ahn and Mira, 2002, Adsera, 2005). The challenge in the studies is that
female unemployment status is likely to be endogenous with respect to fertility decisions (see
e.g. Angrist and Evans, 1998). Similarly the studies that examine the impact on income changes
on fertility face the challenge that it is difficult to find exogenous variation in household income
(Heckman and Walker, 1990).

The studies tend to find a positive relationship between male

earnings and fertility.5

Few studies have examined the heterogeneity in the effect of income or employment changes on
fertility behavior. Dehejia and Lleras-Muney (2004) study the relationship 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 line
with theory women who are more likely to be credit constrained (low educated black women)
4

In addition there are some case studies that have examined how closure of one factory influences worker’s fertility
behaviour. E.g. Beale & Nethercutt, (1986).
5
To review these literatures is beyond the scope of this paper. There is also a large literature that has focused on
how financial incentives affect fertility (see e.g. Milligan, 2005).

have an incentive to postpone childbearing when unemployment rate is high, while non credit
constrained low skilled women (low educated white women) tend to increase fertility in
recessions.
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4.1

Data and Empirical Specification

Data

The empirical analysis is based on a panel data set from Statistics Finland that links information
on employees, establishments and firms. The data include all individuals who were 16–70 years
old in 1988 to 2004. The data has unique individual, plant and municipality codes that can be
used to merge additional information from other registers. Information on child births is drawn
from the population registers provided by Statistics Finland. It has information on the time of
birth and the gender of the child.
4.2

Structure of Sample

A sample of workers is constructed as follows. In the original data, which covers all (Finnish)
private sectors plants in 1988–2004, we first define plant closures. A plant is an exiting plant in
year t if it is in the data in year t but it is no longer there in year t+1 or in any of the years after
t+1. We also check whether these are real plant closures. Those exiting plants for which more
than 70 % of the workforce is working in a single new plant in the following year are not
considered as real closures.

Then we merge the plant exit information to individual-level data. We restrict our sample to a
(one third) random sample of 20–40 year old females. We merge spouse information on this
data. When examining the effect of women’s own job loss we restrict the analysis to women who
were working in Finnish private sector plants with at least 5 workers in year t6. These years are
labeled as base years, t. Because we are interested in changes in fertility behavior we first only
consider women who did not give birth in year t. We divide this sample into displaced and nondisplaced workers. A displaced worker is a worker who was separated between t and t + 1 from a
plant that closed down during this time. In addition, we take so called early-leavers i.e. workers
who left between t and t + 1 from plants that closed down between t + 1 and t + 2.

We then follow each worker and his spouse 3 years before a possible job loss, until the 13th year
after a job loss. Thus we have a panel that consists of both pre- and post-displacement year
information for both spouses. The construction of the sample allows us to use the rich
information on the pre-displacement period to construct the pre-displacement comparability
between those who were affected by the plant closure (treatment group) and those who were not
(control group).

Our object is to look how job displacement affects earnings, employment, marital status and
fertility. We define our outcome variables in following way. Employment is an indicator variable
that gets value one if worker’s employment status is “employed”. Earnings are measured as
annual taxable labor income in year t. Divorce status is defined by using a family status variable,
which includes information on the incidence and timing of divorces in the data. Birth is an
indicator variable that gets value one if the woman has given birth in current year.

6

The employment information is from the last week of the year. When examining the effect of husband’s job loss
we restrict the sample of females whose spouses were working in plants with at least 5 workers in year t.

The combined data set has several attractive features. First, it allows us to reliably identify plant
closures for the whole economy and follow all the workers affected by these plant close downs.
Second, the follow-up period provides reliable information on the fertility patterns for both
displaced and non-displaced workers. Third, since the data contain information on both spouses,
we are able to control for rich set of family characteristics, including the joint income of the
couple, spouse’s age, tenure, employment and job loss status.

4.3

Empirical Specification

Because job loss may affect fertility decisions through various channels we first estimate the
effect of a job loss on other outcomes – average earnings, employment and divorce. We begin by
estimating the following simple model:
13

Yit = X it β + ∑ Dit − jδ j + τ t (+ α i ) + ε it
j = −3

(1)

Yit is the outcome variable for individual i in year t. We use four different outcome measures:
annual earnings in 1 000 euros, a dummy for being employed, a dummy for being divorced
within a year, dummy for giving birth in a given year, and a number of births since third predisplacement year. X is a vector of observable worker and firm pre-displacement characteristics;
worker’s age at the time of displacement, age squared, a dummy for education level (6
categories), a dummy for education field (10 categories), pre-displacement years of tenure,
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 four years
before job loss, pre-displacement plant size, pre-displacement region (21 categories) and industry
dummies (10 categories), and time dummies.

The model is estimated using all pre- and post-displacement years, so that we can include worker
fixed effects in earnings regressions. This way we can control for permanent differences between
displaced and non-displaced workers. The main variable of interest is the displacement variable
Dit-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 four years before its
occurrence and 13 years after its occurrence, hence j = -3,13. We will estimate these models as a
linear probability model by OLS or as a probit model. Our estimation method relies on an
assumption that Dit-j is an exogenous shock to worker’s careers. However, we are aware that this
assumption may be violated for two reasons. First, the group of displaced workers may be
selected if there is a selective turnover in plants before the closure. In other words, the workers
who are still working in the plant when it closes down may not be a random sample of all
workers. Second, there may be a systematic difference between displaced and non-displaced
workers if plant closures are located into regions and industries that are in decline. We take this
into account and include pre-displacement industry and region dummies to regressions. We also
include into the analysis so called “early-leavers” i.e. workers who left their plants in the period
before the closure occurred. We restrict estimation to couples (men and women who had spouse
in year t) and estimate the model separately for each spouse7.

5 Results
5.1 Descriptive Analysis

The mean values of pre-displacement characteristics for displaced and non-displaced female
workers are presented in Table 1. There should not be significant differences between these
groups since a job loss that is a result of a plant closure should be independent of the worker’s
7

We also estimate specification that includes both spouses’ job displacement dummies in same regressions.

own performance. However, the group of displaced workers may be selected if there is selective
turnover or if plant closures occur more frequently in regions and industries with certain type of
workers. The difference in the characteristics immediately before job loss (year t) may also be
caused by job loss. It is well known that earnings of displaced workers start to decrease before
the job loss actually occurs (see Jacobson et al. 1993).

Table 1 shows that the displaced workers in these data are very similar to non-displaced workers.
The only significant difference is in tenure and plant size. Non-displaced workers have longer
tenure than displaced workers. This may reflect that young plants are more likely to die.
Displaced workers are also more likely to be employed in smaller plants. This is in line with the
fact that most of the disappearing plants are small. We do take these differences into account by
conditioning on rich set of pre-displacement plant and worker characteristics, as well as on predisplacement region and industry dummies in our estimations. We also check how results
change when we drop the smallest plants from the analysis.

Figure 2 shows the average annual earnings of displaced and non-displaced women in the
sample. The first figure shows earnings for all women. The earnings of the two groups are very
similar before job loss. This does indicate that job displacement was an exogenous shock to these
workers. Job displacement reduces the earnings of displaced workers and opens up a significant
earnings gap between displaced and non-displaced workers. In line with previous findings (e.g.
Jacobson et al. 1993) the earnings difference between displaced and non-displaced begins couple
of years before the job loss occurs. Figure 2.b. presents the results for the estimation sample
(women with spouse in year 0). In figure 2.c. we report the average taxable annual income
(including taxable social security benefits) for displaced and non-displaced. All these figures

suggest that job loss reduces earnings permanently8. Figure 3 shows the employment pattern. Job
loss decreases employment of displaced workers permanently.

5.2 The Effect of Woman’s Job Displacement
We begin by estimating a simple linear regression model where we estimate the effect of job loss
on annual earnings (in 1 000 euros) using all pre- and post-displacement years. We also include
worker fixed effects in earnings regressions in order to control for possible permanent
differences between displaced and non-displaced workers. The sample covers all workers who
are employed and have non-zero earnings in year t, but not necessarily since then. These results
are reported in figures 4. We find that displacement significantly reduces the earnings of
displaced workers. The biggest drop 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. So for those labeled
as displaced, the displacement is occurring at some time in year 1 and the earnings are from
whole calendar year. On average displaced workers earn around 4 000 euros less a year in the
second post-displacement year than similar non-displaced workers. The significant and negative
effect on earnings appears to be long lasting: displaced workers earn around 1 000 euros less still
in the 13th post-displacement year. There seems to be no significant difference in earnings before
the displacement year. Figure 5 presents results of regression where the outcome variable is
annual taxable income (including transfers). There is a significant long lasting impact on average
incomes.

Figure 6 presents the probability to be employed in current year. The results show that the
probability to be employed decreases strongly after a job loss. The effect is strongest
immediately after the job loss and it remains significant until the 13th post-displacement year.
8

Note the drop in income is biggest in year 1, while the drop in annual wages is biggest in year 2. This is most likely
explained by the fact workers may have delays in time they start receiving benefits and thus for a given year, the

The recovery of displaced workers in terms of earnings and employment is relatively slow.
However, in the early 1990’s Finland experienced a very severe recession and therefore these
results should be taken as an upper bound.

Figure 7 presents the results for fertility. The dependent variable is the number of children by the
end of the year. We use number of children in year t-4 as control in order to take accounts the
permanent differences in fertility between displaced and non-displaced. The results indicate that
there was no significant difference in fertility between displaced and non-displaced. The
difference is negative but not statistically significant in all years.

5.3 Heterogeneity in the Effect of Woman’s Job Displacement
As argued in section 2 there may be number of reason why the impact of job displacement on
fertility may differ between skill groups. Figure 8 presents the results where we have split the
sample into two groups by pre-displacement wage. We find that the impact of job loss is much
stronger and statistically significant for high wage workers. The effect is strongest in years 3 to
6. The results indicate that by the fourth job displacement year they were approximately 6 less
children born for displaced high wage women than for similar non-displaced workers. However,
the impact seems to fade away in time, indicating that high wage women post pone having
children, but do not change the completed fertility. By the 13th post-displacement year there is no
difference in completed fertility between displaced women and similar non-displaced women.

When we split the sample by education, we find that there is important heterogeneity in the
effect of job displacement on fertility (figure 9). Woman’s job displacement decreases the
fertility of highly educated women. The effect is however significant (confidence intervals not

annual income may include also benefits for previous year.

shown in this figure) only in years 3 to 5. It seems that highly educated women postpone births
after child birth, but there is no impact on completed fertility.

The difference in the effect of job loss on fertility between wage and educational groups may be
partly explained by the fact that job loss has a very different impact on employment of different
educational groups. Highly educated women are much less likely to be non-employed after job
loss than low educated women (Figure 10). Highly educated women are also more careeroriented and may not want to be double penalized after job loss.

Another important dimension is age. Job displacement reduces fertility significantly for women
who were more than 27 years old at the time of job loss (results not reported). There is no effect
for fertility of younger women. When splitting the sample by number of children before job loss,
we find that woman’s job displacement decreases fertility of childless women. It seems to have
no effect on higher order births.

5.4 The Effect of Spouse’s Job Displacement on Fertility
Next we ask how spouse’s (man’s) job loss affects couple’s fertility decision. We begin using the
same sample as when studying the effect of women’s own job loss, i.e. by looking at the impact
for couple’s where women are employed in base year. Figure 11 reports the estimated
coefficients for spouse’s job loss variable on number of children. The results indicate that
spouse’s job loss significantly reduces couple’s fertility. The impact seems to be persistent. By
the year 13 there is a -0.056 difference in average number of children in couple’s with displaced
males and non-displaced males. This means that for each 100 displaced men, there are almost 6
less children born9.

9

The average number of children in non-displaced spouse group in year 13 is 1,67, which means the effect
corresponds to -3,41 % reduction number of children.

We also examined how response to man’s job loss depends on characteristics of both spouses.
We find that man’s job loss significantly reduces the fertility for highly educated women (figure
12), for high-wage women (not reported), for women in household were husband’s share of
household income is low (not reported). The results suggest that in families were woman is the
principal earner and well-attached to labor market, both woman’s own and her spouse’s job loss
have an important negative impact on fertility.

Next we further analyze how man’s job loss affects women’s employment, divorce and fertility
behavior using a sample of both employed and not employed women. We take sample of
employed men and their spouses in year t, and compare the ones who were displaced between t
and t+1 to those who were not displaced during the period. Women do not have to be employed
in year t and t-1. Table 2 shows the average pre-displacement characteristics of these workers.
Displaced workers are similar to non-displaced workers. As before the only difference is in plant
size and tenure. Table 3 shows that the husband’s job displacement has no effect on wife’s
employment, except a small negative effect in year t+110. This may be explained that the couples
were working at the same plant when it closed down. There is no effect on divorce (except the
slight negative effect in t+4 and t+6). The last column shows the effects of husband’s job loss on
fertility. Husband’s job loss decreases fertility significantly. The effect seems to be significant
and persistent.
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Note the sample in table 3 differs from sample in table 2. In table 2 we have couples were male was working in a
private sector in t and t-1, and who had a spouse. Table 3 is for all sectors and without employment restriction for t1.

5.5 Robustness of the results
We check the robustness of these results in number of ways. First, we look how much the results
vary if we drop smallest plants from our sample. The problem with using plant closure as a
displacement definition is that small plants are overrepresented in our treatment group11. The
results did not change when we experimented with different size cut off, i.e. by dropping plants
with less than 10, 20 or 50 workers. We also redid the analysis for different base years, 1992 and
1996. The results for 1992 were very similar. For year 1996 the estimated effects were much
weaker, mainly since in the recovery period the earnings and employment losses were less
severe. Another important difference was that in recovery period, the pre-displacement earning
difference between displaced and non-displaced worker was bigger, indicating that the displaced
workers in recovery period were more “selected”. We also dropped the restriction that women
cannot have birth in year t. This did not influence our results.

6 Conclusions

In this study we have examined how a job loss that is due to a plant closure affects couple’s
fertility decisions. Because a plant closure should be an exogenous shock to a worker’s career,
we can, unlike previous studies, disentangle the causal effect of income changes on fertility
behavior of couples. Our results indicate that while a woman’s job loss significantly decreases
earnings and employment, there seems to be significant negative effect on fertility only for
highly educated workers. This is in line with a standard home production model by Gronau
(1977), which indicates that for high wage women the income effect is likely to be dominant. For
11

Several job displacement studies (e.g. Jacobson et al. 1993) define job displacements as job losses that results
from plant closure or from a significant downsizing of the plant and use a sample of bigger plants. This makes it
possible to focus on a larger treatment group, which includes bigger plants as well. However, the inclusion of

low educated the effect of wage reduction is less clear since substitution effect may dominate.
Another explanation may be that highly educated women are more attached to labor market and
more concerned about loosing human capital during career breaks. They do not want to be
double penalized after job loss. Finally, institutional set up may be important as well. In Finland
workers are entitled both to parental allowance and unemployment benefits right after loosing
their jobs. Both these benefits are proportional to previous earnings. Low-educated women are
more likely to be unemployed after permanent job loss, and the unemployment benefits are
smaller than a parental benefit. This indicates that woman’s own job loss may in fact increase
fertility of women who are not well attached to labor market.

When analyzing the impact of man’s job loss on couple’s fertility behavior we find that spouse’s
job loss decreases fertility more than woman’s job loss. This is in line with assumption that
man’s job loss does not affect the value of woman’s time and thus the income effect is likely to
be the dominant even for the low educated.
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Figure 1 Fertility Rate and Unemployment Rate in Finland 1989–2007
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Figure 2 a. Annual Earnings by Woman’s Displacement Status (All women)
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Figure 2.b. Annual Earnings (couple sample)
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Figure 2.b. Woman’s Annual Earnings by Woman’s Displacement Status (Couples)

Figures 2.c. Woman’s Annual Income by Woman’s Displacement Status (Couples)

Figure 3 Share of Employed Women by Woman’s Displacement Status (Couples)

Table 1 Sample means of selected pre-displacement characteristics by woman’s
displacement status (couple sample):
By woman’s job loss status

Displaced

Non-displaced

Age (woman)

31,81

32,09

Primary Education

0,26

0,25

Secondary Education

0,44

0,43

Tertiary Education

0,30

0,32

Experience

10,87

11,14

Tenure

4,59

5,57

Annual Earnings at t

18,66

19,17

Annual Earnings at t-3

14,64

14,92

Annual Income (incl. transfers) at t

18,80

19,25

Plant Size

44,84

156,05

Annual Earnings of the Spouse at t

22,88

23,14

Spouse Employed (man)

0,85

0,86

Spouse Displaced

0,07

0,03

Married

0,63

0,67

Any children at t

0,61

0,62

Number of Children at t-4

0,87

0,91

Observations

1446

38804

Table 2. Sample means of selected pre-displacement characteristics by man’s displacement
status
By man’s job loss status

Displaced

Non-displaced

31.73

32.05

Primary Education

0.22

0.21

Secondary Education

0.48

0.47

Tertiary Education

0.30

0.32

Experience

10.26

11.15

Annual Earnings at t

14.61

14.74

Annual Income (incl. transfers) at t

15.01

15.08

0.78

0.78

Age

34.05

34.49

Plant Size (man)

48.70

242.88

Annual Earnings of the Spouse at t

27.44

28.28

Annual income of spouse at t

27.63

28.47

Experience

11.28

11.48

Tenure

4.92

6.85

Married

0.70

0.73

Any children at t

0.68

0.70

Number of Children at t-4

1.03

1.08

Observations

2942

60272

Women’s characteristics:
Age (woman)

Employed
Man’s characteristics:

Figure 4. Effect of woman’s job displacement on her annual earnings

Sample consists of 20-40 years old women (in year 0) and who were employed in years -1 and 0 and had a spouse
(cohabiting or married) in year 0. Controls include age, age squared, time dummies and following pre-displacement
information: experience, experience squared, tenure, tenure squared, earnings three years before job loss, number of
children in year t-4, spouse's earnings, spouse's employment status, dummies for education levels and fields, plant
size, industry dummies, region dummies

Figure 5. Effect of woman’s job displacement on her annual taxable income

Sample consists of 20-40 years old women (in year 0) and who were employed in years -1 and 0 and had a spouse
(cohabiting or married) in year 0. Controls include age, age squared, time dummies and following pre-displacement
information: experience, experience squared, tenure, tenure squared, earnings three years before job loss, number of
children in year t-4, spouse's earnings, spouse's employment status, dummies for education levels and fields, plant
size, industry dummies, region dummies

Figure 6. Effect of women’s job loss on employment in post displacement years

Sample consists of 20-40 years old women (in year 0) and who were employed in years -1 and 0 and had a spouse
(cohabiting or married) in year 0. Controls include age, age squared, time dummies and following pre-displacement
information: experience, experience squared, tenure, tenure squared, earnings three years before job loss, number of
children in year t-4, spouse's earnings, spouse's employment status, dummies for education levels and fields, plant
size, industry dummies, region dummies

Figure 7. Effect of women’s job loss on fertility in post displacement years
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Observations 679 797 (40 250 ind.), non-displaced mean 0.31 in year 1 and 0.82 in year 13

Sample consists of 20-40 years old women (in year 0) and who were employed in years -1 and 0 and had a spouse
(cohabiting or married) in year 0. Controls include age, age squared, time dummies and pre-displacement
information: experience, experience squared, tenure, tenure squared, earnings year -3, number of children -4,
spouse's earnings, spouse's employment status, dummies for education levels and fields, plant size, industry
dummies, region dummies

Figure 8. Effect of women’s job loss on fertility by pre-displacement wage
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See txt. under figure 7.
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Figure 9. The Effect of Woman’s Job Displacement on Fertility by Education

see text under figure 8.

Figure 10. The Effect of Woman’s Job Displacement on Employment by Education

see text under figure 8.

Figure 11. Effect of man’s job loss on fertility in post displacement years
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See text under figure 8.

Table 3. Effect of Husband’s job loss on wife’s employment, divorce and fertility (sample 2)

Controls include age, age squared, time dummies and following pre-displacement information: experience,
experience squared, tenure, tenure squared, earnings three years before job loss, age of youngest child, number of
children, spouse's earnings, spouse's employment status, dummies for education levels and fields, spouse's plant
size, industry dummies, region dummies.

