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Abstract

In this paper we investigate how career considerations may affect fertility decisions
in the presence of a temporary employment shock. We compare the birth rates of
women displaced by a plant closure with those of women unaffected by job loss
after establishing the pre-displacement comparability of these groups. Our results
reveal that job displacement reduces average fertility by 5 to 10%, and that these
effects are largely explained by the response of women in more skilled occupations.
We offer an explanation of our results based on career interruptions of women.
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1 Introduction

A prominent argument in explaining the shortfall of women in top academic positions

in fields like economics is that these careers require a large amount of front-loaded work

effort, which is almost incompatible with the demands of a family (Ginther and Kahn,

2004). When the tenure and the biological clocks tick on the same schedule women may

have to sacrifice either career or family, and they may not have it all.

The situation of women in top positions may, however, only present the tip of the ice-

berg. Over the last century women’s role in the labor market has gradually changed from

secondary workers with a limited planning horizon to equivalent partners or independent

decision makers with a life-time planning perspective (Goldin, 2006). This means that

jobs which provide opportunities for promotion and advancement have become more

desirable for women, and labor market conditions that impede the establishment of sta-

ble careers early in their lives like unemployment, temporary contracts, or involuntary

turnover, may be reasons for a delay or even a permanent reduction in fertility.

The specific relationship between career-shocks and fertility has received little at-

tention in the formal analysis of fertility decisions. Life-cycle models acknowledge the

interaction of wage growth and fertility timing and show that women have an incentive

to postpone childbearing if the opportunity cost of human capital accumulation early in

the life-cycle exceeds the value of children.1 In these models human capital accumulation

typically occurs at a constant rate, which implies that only permanent changes in the

labor market environment have a significant impact on fertility. Career advancement,

on the other hand, could be very sensitive to temporary economic shocks, so that these

could also have an impact on fertility.

In order to analyze the effect of career considerations on fertility, we investigate the

effect of a temporary employment shock - here captured by job displacement - on the

probability of having a child. Although job displacement may have significant long term

1See Hotz et al. (1997) for an excellent review.
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effects on employment and earnings, its immediate impact is to interrupt a worker’s

career, forcing her to start a new job with a different employer. The comparison between

displaced and non-displaced workers thus represents a straightforward way to investigate

the trade-off between career concerns and family planning.

The empirical analysis is set in Austria where a government-sponsored parental leave

and benefit system applies equally to all working women. The Austrian Social Security

Database provides excellent micro-data with a longitudinal matched employer-employee

structure, which allow us to identify firm closures and to observe long term labor market

and fertility outcomes at the individual level. Moreover, the data covers all women in

the private sector. We can therefore compare displacement effects for different groups

of women, and in particular we can contrast women in more and less career-oriented

occupations.

In the empirical analysis we compare births to women affected by a firm closure with

a control group of non-displaced women. Our main analytical tool is an event study

which we use to establish the pre-displacement comparability of both groups and to

display the post-displacement effects. Although layoffs due to firm closure are not the

result of the firm’s discretion about whom to dismiss (Gibbons and Katz, 1991), threats

to the causal interpretation of displacement effects are differential survival probabilities

across firms and self-selection of workers into different types of firms. The data provides

a wide array of individual and firm characteristics which allow us to control for these

potential selection problems. It turns out that the groups are remarkably similar before

displacement and therefore selection issues do not play a major role.

In order to guide the interpretation of our findings, we distinguish four different

channels through which job loss affects the demand for children. The first two are the

income effect, due to lost earnings, and the opportunity cost effect, which results from the

lower value of time during a period of unemployment. These are the effects traditionally

emphasized by static models of fertility. The third effect is due to the loss of future

income that is incurred if a woman has a child at a crucial stage of her career. This is
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a relevant aspect to consider if we think that a woman with a young child might not be

able to keep up with the intensive training and sorting that occurs in the first few years

on a new job. The final effect operates through the job finding rate, as pregnant women

or women with small children might be less attractive to potential employers.

Our empirical analysis leads to three main findings. First, our results reveal that

job displacement reduces the number of children born by about 5 to 10% in the short

and medium term (after 3, 6 and 9 years), respectively. The magnitude of the effect is

sustained even after 9 years, which indicates that the reduction in fertility is permanent.

This suggests that the negative effects of displacement clearly outweigh any opportunity

cost effects. Second, we demonstrate that the negative effect of displacement on fertility

is largely due to the behavior of women in white collar occupations, with higher earnings,

and steeper pre-displacement wage growth profiles. These are the jobs which generate

more family income but also those where career considerations matter most. To establish

the importance of the income vs. the career channel, we analyze fertility responses of

male workers. Men are typically less engaged in the care of young children, and less

likely to suffer in terms of career as a result of having children. Our third finding is

that fertility is lower for all displaced male workers, that is men do not show a pattern

of heterogeneity in their fertility responses. That leads us to conclude that while the

income effect is clearly relevant to explain male fertility responses to displacement, the

career channel might be an additional important factor in explaining the reduction of

the number of births of females losing their jobs from firm closure. While this establishes

no direct evidence on career or job finding effects with the data at hand, the existing

evidence is certainly compatible with such a theory and clearly at odds with a traditional

substitution effect.

Our work contributes to the theoretical and empirical debate in several areas of eco-

nomics. The most immediate link is to the large literature on female labor supply and

fertility, and the newer strand which explores the effect of fertility timing on human cap-

ital accumulation, wages and employment (Bailey, 2006; Goldin and Katz, 2002). While
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Bertrand et al. (2010) highlight the effect of maternity related career interruptions on

the divergence of career paths by gender, our analysis studies the effect of exogenous

shocks to a woman’s career on her fertility choice. Our results are also relevant in the

area of population economics, where several studies have tried to explain changes in fer-

tility rates emphasizing the role of unemployment and labor market institutions (Adsera,

2005; Ahn and Mira, 2002). Our study can also be seen as a new contribution on the

effects of job displacement. There is a large literature which analyzes the effects of invol-

untary job separations on a range of economically relevant outcomes (Browning et al.,

2006; Charles and Stephens, 2004; Jacobson et al., 1993); we supplement this with an

analysis of women’s job displacement on fertility.2 Finally, we also contribute to the

literature investigating long-term effects of early labor market experience (Kahn, 2010;

Oreopoulos et al., 2006).

2 Institutional Background and Data

The Austrian family policy provides fairly generous government transfers for parents

of young children. To protect the health of the mother and the child women are not

allowed to work over 16 weeks around birth. During the maternity protection period

women receive social security compensation equivalent to their previous monthly wage.

Unemployed women receive a similar amount of compensation via an increase of the

unemployment benefits. Parental leave sets in after the maternity protection period

ends. Under the system in operation in the 1990s either parent can choose to go on

parental leave until the child’s second birthday and receives a flat rate benefit of 408

Euros per month (in 1997).

Eligibility for the parental leave benefits is tied to eligibility for unemployment in-

surance benefits. To establish a first-time claim the mother must have worked for 52

2Previous studies by Lindo (2010) and Amialchuk (2008) analyze the impact of husbands’ job losses on
fertility. Recent work by Huttunen and Kellokumpu (2010) investigates the impact of job displacement
on both male and female fertility decisions in Finland using an empirical strategy very similar to the
one we adopt here.
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weeks out of the last 2 years. For mothers younger than 25 the requirement is reduced

to 26 weeks during the last year. Unemployment extends the 2 year time frame by up

to 3 years. This means that a woman who works for 12 months and then becomes un-

employed has established eligibility for parental leave benefits for up to 4 years if she

continuously stays on the unemployment register. After the first parental leave period

the requirements to re-establish eligibility are lowered. Employed women are protected

from dismissal when they first announce their pregnancy to the employer until the end

of parental leave, plus one month if they return to the old job.

Our analysis is based on the Austrian Social Security Database (ASSD) which covers

all private sector workers between 1972 and 2002. The data include daily information

on employment and registered unemployment status, total annual earnings paid by each

employer, and various characteristics of the workers and their jobs (Zweimüller et al.,

2009). To derive a measure of fertility for every woman in the labor force, we merge the

ASSD with child benefit records from the Ministry of Finance, which contain all births

from 1975 to 2005.3

In the ASSD firms can be identified through an employer identifier that is reported

with every employment spell. Our sample is based on firms that have at least one

employed worker on the payroll, on any of four sampling dates (February 10, May 10,

August 10, and November 10) over the years 1990 to 1998. Firm exit dates are defined

as the last quarter date in which a firm employs at least one worker. For a detailed

description of the ASSD Firm Panel see Fink et al. (2010b). This paper provides a

comparison of the number of firms recorded in the ASSD with official statistics and a

discussion of a worker-flow approach to identify true firm closures form spurious exits of

employer identifiers form the database.

We apply three selection criteria to arrive at the sample of firms considered in our

analysis. First, we focus on closures and thus exclude firm exits where a large flow of

workers, i.e. more than 50% of the workforce in the last year, jointly transits to the

3See the Web Appendix for more details.
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same new employer. Second, we exclude firms operating in agriculture, construction,

and tourism industries. These sectors are characterized by a high share of seasonal

employment which makes it difficult to identify firm entries and exits. Third, we only

consider firms with 5 or more employees on one quarter date during 1972-2002, and

restrict the sample to firms with more than 3 workers but less than 200 in the closing

quarter. Based on the worker-flow approach we cannot identify firm closures for very

small firms and closure is extremely rare among larger firms. For the sample of control

firms we apply the second and third restrictions to non-closing firms. Instead of the

closing quarter, any quarter in 1990-1998 that fulfills the third restriction criterium and

is more than 2 years away from the firm exit date is regarded as a reference quarter.

Based on this sample of firms we consider all women employed in any firm between

quarter 1/1990 and quarter 4/1998. We restrict the attention to women between 18 and

35 years with at least one year of tenure in the current firm. The tenure requirement

ensures that all women are eligible for parental leave benefits. We define as displaced all

women working in a closing firm the quarter before closure and as control all women who

are not affected by a firm closure, i.e. working in a control firm in any reference quarter.

This leads to a large control sample as for each group of displaced women, say at the

reference date 4/1992, all women working in a non-closing firm in the same quarter 4/1992

are potential controls. We therefore take a 5% random sub-sample of the observations

in the control group. The final sample therefore consists of 8,651 observations of women

in the displaced group and 218,548 observations of women in the control group.4

Firm characteristics

Table 1 compares the characteristics of closing and non-closing firms in the sample.

4We start with 19,348 women employed in closing firms and lose 2,911 because of the age restriction,
5,608 because of the tenure restriction and another 2,178 coming from very small (> 3 workers in the
last quarter) or large firms (< 200 workers in the last quarter). The last selection is largely the result
of excluding very small firms, while only a few observations are lost when cutting out very large firms.
We think it is important to exclude very large firms because they create a strong imbalance between
the treated and control groups, as we observe very few large closing firms but many large non-closing
firms. Without imposing a restriction on firm size the propensity score weighting procedure is therefore
very unstable. Allowing for large firms in our sample shows, however, that the (unweighted) results do
not differ significantly from those we present here.
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In total we observe 3,050 closing firms and 41,240 non-closing firms. Closing firms are

smaller, on average about two thirds the size of surviving firms. They reduce their

workforce by 10% in the year before the reference date, and although they grew over the

previous 3 years, they expand less than surviving firms do. Further, closing firms are

characterized by a higher share of employment turnover, measured by the sum of new

hires and layoffs over total employment, in the final quarter and also in the years before.

Earnings in closing firms are only slightly lower than those in surviving firms. Younger

firms are more likely to close down and we observe a relatively high share of firm closures

in the sales sector and in the last quarter of each year.

Individual characteristics

Table 2 compares the characteristics of women in the displaced group and in the

control group: see columns (1) and (2). Displaced and control women are remarkably

similar in age, nationality, labor market experience, and the number of previous children.

The differences between women affected by firm closure and those who are not seem to be

mainly related to differences in firm characteristics. We observe a higher share of workers

with apprenticeship education and a lower share of blue collar workers among displaced

women, which probably reflects the industry composition of closing firms. In addition,

we find that displaced women have on average 10% less tenure with their current firm,

reflecting lower firm-age and higher turnover rates of closing firms.

Our outcome of interest is the number of births per woman after the reference date.

Since job displacement might affect the total number of children as well as the timing of

fertility, we consider a short, medium and long-term measure of fertility and look at the

birth rate 3, 6 and 9 years following the reference date.5 Birth rates for the displaced

group are 5.6% lower after 3 years, 8.0% lower after 6 years and 9.9% lower after 9 years -

compared to the control group. This suggests a persistent negative effect of displacement

on fertility.

5Information on births over 6 years after the reference date is available for all observations, while
births over the next 9 years are only available for the sub-sample of women displaced in 1990-1995.
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3 Empirical Analysis

3.1 Firm Closures as a Quasi-Experiment

We analyze the effect of job displacement on fertility by comparing fertility outcomes

after the quarter of closure or the reference date for women in the displaced and control

groups. Our empirical evidence consists of a graphical and a regression-based analysis.

The main tool for the graphical analysis is an event study, where we pool all observations

at the reference date and plot the means of the outcome variables each quarter before and

after the reference date separately for the displaced and comparison groups. We focus on

days employed per quarter, earnings, and the number of births. The graphical analysis

turns out to be particularly useful for two reasons. First, looking at the period before

the reference date establishes the a priori comparability of different groups. Second, the

comparison of outcome variables after the reference date gives us an idea of the magnitude

and the dynamics of the displacement effect. Finally, we use regression analysis for the

entire sample as well as for specific subgroups of women in order to get an idea of the

channels through which fertility is affected by job displacement.

Firm closures do not happen perfectly randomly, hence we are concerned with two

sources of selection that might bias the comparison of displaced and control women.

First, closing firms differ from surviving firms and women might select into more or less

“risky” firms in terms of their likelihood to close down. Second, because of the downsizing

and restructuring in the period prior to firm closure, a non-randomly selected pool of

workers may be left at the closing date. To address the first issue we start out with a

detailed comparison of characteristics and labor market outcomes of the displaced and

control women in Table 2 and in the graphical analysis. To correct for all remaining

differences between these two groups we apply a propensity score weighting procedure,

which balances the distribution of observable characteristics in both samples (Imbens,

2004).
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To deal with selection over the firm closure process, the literature typically sug-

gests to include worker separations from a longer period prior to the firm closure date

(Dustmann and Meghir, 2005; Eliason and Storrie, 2006). This type of solution turns

out to be infeasible in our application, however. All women who give birth are required

by law to leave their jobs for at least four months, which means that we must avoid defini-

tions of displacement that are likely to include voluntary quits. In addition, labor market

careers of young women in Austria are characterized by frequent interruptions, making

it difficult to distinguish between voluntary and involuntary separations the longer we

extend the window before the closing date. Therefore we decided to apply a narrow def-

inition of displacement, which considers as displaced only those who are still employed

in the closing firm the quarter before closure.6

3.2 Effect of Job Loss on Employment and Earnings

Figure 1 Panel (a) shows the raw comparison of employment between displaced and con-

trol groups from 20 quarters before to 12 quarters after the reference date. Starting with

the control group, we notice that - due to the one year tenure requirement - employment

is at its maximum only during the four quarters before the reference date. Before and

after that period, the average number of days employed per quarter is lower and the

pattern is almost completely symmetric. The corresponding figure of unemployment -

not presented here - confirms that labor force participation in the group of young women

is low, as the numbers of days employed and unemployed do not add up to a full quarter.

The displaced group exhibits slightly lower employment than the control group in the

pre-displacement period. This indicates that firm closure does not hit workers completely

at random, although the difference is small. More importantly, we notice that displaced

women face a substantial employment loss of more than three weeks in the first quarters

after firm closure. The initial gap narrows over time and three years after the reference

6In the Web Appendix we provide evidence that the labor market and fertility histories of women
employed in the firm one year before closure do not differ significantly from those of women in the
displaced group.
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date the employment difference between the control and displaced group, while still

noticeable, amounts to less than 5 days per quarter. Monthly earnings, shown in Figure 2,

Panel (a), mimic the pattern of employment. If we restrict the sample to employed women

with positive earnings - not shown here - we find only very small differences in quarterly

earnings after three years.

It is fair to conclude that the effects of job displacement on the employment and

earnings of young women are concentrated in the first two to three years. This is in

contrast to what is typically documented for men, where several studies find that dis-

placement causes severe and persistent wage and employment losses (Ichino et al., 2007;

Jacobson et al., 1993; Stevens, 1997). An explanation of this difference could be that we

are focusing here on women aged 18-35, a relatively young group of workers who are also

less attached to the labor market than prime age males.

In Panels (b) to (d) of Figures 1 and 2 we show results from a propensity score

weighting approach to balance observable characteristics across displaced and control

women. We use three different specifications of the propensity score. The first spec-

ification models firm closure using firm level information only. The idea is that firm

closure is due to firm-level events and not based on actions at the individual level. The

second specification is based purely on individual characteristics. The final specification

comprises both worker and firm characteristics.7

Panels (c) and (d) in each figure use propensity scores based on individual character-

istics, which include yearly employment and unemployment rates, and wages before the

7The estimated propensity score represents the probability that a firm with given characteristics
will close down one year ahead. We use a one year time difference between the date of closure and
the measurement of the firm and individual level variables to take into account the downsizing and
restructuring process which affects the closing firms. Firm level variables: industry, region, year, and
season dummies, firm age (16 dummies), and for each of the last 3 years: firm size, employment growth,
employment turnover, median monthly wage, median wage growth, share of blue collar workers, and
of women in the workforce, as well as various interactions between these variables. Individual level
variables: age and age squared, age at entry in the labor market, tenure in the current job, labor market
experience, number of children aged 0-3, 3-6, 6-9, 9-12, indicators for Austrian nationality, blue collar
worker status, apprenticeship education, and for each of the last 4 years: monthly wages, percentage of
period employed, percentage of period unemployed, number of job changes, season and year dummies,
as well as various interactions between these variables.
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reference date. Not surprisingly, weights based on these propensity scores fully balance

both samples in each quarter prior to the reference date. The graphs in the upper-right

panels (b) use weights that are only based on firm characteristics, not on individual

labor market outcomes. There we see that the weighting procedure does not eliminate

all the differences in displaced and controls prior to the reference date. The important

thing to note is, however, that the patterns of post-displacement outcomes are essentially

unchanged by all three weighting schemes. This indicates that the differences between

displaced and control groups prior to the reference date are minor with respect to the

differences in labor market outcomes after firm closure.

3.3 The Main Effect of Job Loss on Fertility

Figure 3, Panel (a) plots the average yearly numbers of births in the 14 years before

the reference date and 6 years afterwards. The mean number of births per year is age

adjusted, i.e. it is based on the residuals of a regression of the number of births on age

of the mother and its square. The graph shows that the average number of births per

woman decreases rapidly up to the reference date, when it becomes zero, and then shoots

up dramatically. This pattern is a consequence of the fact that we select only women

with at least one year of tenure at the reference date. This means that all women must

have been working during the year before closure and therefore, by construction, they can

have no children between year -1 and year 0. As these women are also more likely to have

been in employment in the period leading to the reference date, we observe a decreasing

birth rate in the years preceding closure. The jump in the probability of a birth after

the reference date is also a consequence of our tenure requirement. Conditional on not

having had a birth in the last year, these women are more likely to have a child in the

following period. What is important to notice, however, is that there is a clear gap

between the displaced and control groups after the reference date. While we observe no

significant difference in fertility behavior prior to the quarter of closure, displaced women
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clearly and consistently exhibit lower birth rates from year 2 onwards.8 Since it takes

nine months from conception to birth, we interpret this as evidence that women do not

have enough information to foresee the exact timing of their job loss.

To see how differences in the sample composition affect the birth outcomes we again

compare weighted graphs in Figure 3, Panels (b) to (d). The different weights neither

affect the comparability of the two groups before firm closure nor do they substantially

change the difference in the fertility response.

In the regression analysis we measure fertility outcomes using the number of births in

the first 3, 6 and 9 years after the reference date to compare short versus medium or long

term birth outcomes (Table 3). As with our graphical analysis, we present unweighted

results along with results weighted by our three propensity score estimates. In the

middle panel of Table 3 we show results including standard human capital covariates

as additional controls. This can be seen as a further test for the experimental design,

which implies that the effects should be invariant to the presence of additional control

variables.

The results are robust and consistent across specifications. All estimated coefficients

are negative, fairly similar across weighting schemes, but not always statistically signifi-

cant, in particular if weighting uses firm characteristics. Births in the 3 years after firm

closure drop by 0.7 to 1.3 percentage points. If we compare these numbers to the average

birth rate in the control group, which is 23 percent (see Table 2), the effect translates

into a 3.1 to 5.7% fall over 3 years. In the medium run, the magnitude of the effect is in

the same ballpark, about 1.6 to 3.6 percentage points, which implies a reduction in the

mean birth rate over 6 years of 3.5 to 7.8%. In the long run, fertility declines by 2.0 to

5.9 percentage points which is a reduction by 3.2 to 9.5 percent.9

8Quarterly graphs confirm this pattern, although they are more noisy.
9To give some idea of the magnitude, we can compare these findings with those of

Lalive and Zweimüller (2009). They find that the extension of the maximum duration of parental
leave from the child’s first to the child’s second birthday which took place in Austria in 1990 resulted
in 5 more births per 100 women (or a 15% increase in birth rates of second children) after three years
and 3.5 more births per 100 women (or a 5% increase in birth rates of second children) after 10 years.
The effect we estimate is therefore comparable in size to that of a 12-month increase in parental leave,
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The results are not compatible with a pattern of fertility postponement. In fact, for

all eight specifications in Table 3 the numerical effect is increasing with time - from three

to six and nine years. Although we cannot observe completed fertility for all women in

our sample, the effect is so large and persistent that it seems unlikely it could be entirely

reversed later on.

The lower panel of Table 3 presents the effects of plant closure on fertility at the

extensive margin, that is on the probability of having a child in the next three to nine

years. The effects are very similar at the extensive and at the intensive margin. Not

surprisingly, there is no difference within the first three years after the reference date.

Only over the longer horizons extensive margin effects are lower than the effects on the

number of children. But even at the extensive margin, the effects on fertility after 6 or

9 years are still highly significant.

3.4 Heterogeneous fertility effects

After having established a negative average effect of job displacement on fertility, we

compare fertility outcomes according to women’s demographic and economic character-

istics in Table 4. Each pair of coefficients shown in each column is derived from a separate

regression where the displacement dummy is interacted with subgroup indicators. As we

can see, women without previous children experience a drop in fertility, whereas women

with previous children remain unaffected. It might be that women with previous children

have already realized their fertility plans and this implies that the effect documented here

can be interpreted as a response of first births to an employment shock. If we distinguish

by age, we see that among women with no previous children, those aged 25 or above are

most affected both in the short and in the medium term. Since older women are most

affected, it is likely that the effects translate into a permanent reduction in fertility.

Considering occupational characteristics, we see that the effect of job displacement on

although in our case the magnitude is increasing rather than decreasing over time.
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fertility is concentrated on women in white collar positions, while there is no impact on

blue collar workers. The latter are mainly employed in manual occupations in low ranking

positions, with modest salaries, faced with high job-turnover, and few prospects of career

advancement. On the other hand, women in white collar jobs, for whom firm-specific

human capital or ability are likely to be more relevant determinants of productivity,

show a large fertility response to a job loss. Cutting the sample by earnings yields a very

similar picture: women in the third tertile of the earnings distribution are affected most

by job displacement, while for women in the first tertile the effect is basically zero.10

To investigate fertility responses of women in more or less career-oriented jobs we

split the sample by tenure and pre-displacement wage growth profiles. We define long

tenure as tenure above the median (3 years), and high wage growth as an average annual

growth of price adjusted wages of more than 5% over the last three years. While we do

not see significant differences according to tenure alone, previous wage growth is a strong

predictor of women’s fertility reaction to a job loss. The effect is particularly strong for

those women who had both high wage growth and stayed with the same employer over

the last 3 years. These women reduce their fertility rate by a stunning 20 to 25% over

the next 6 years, more than twice the size of the overall effect.

In Figure 4 we graphically present fertility patterns for white collar workers in the

top panel and for blue collar workers in the lower panel. These graphs nicely show the

strong similarity of treatment and control groups before firm closure for both groups of

women, and clearly indicate that fertility effects are mainly felt by those in white collar

jobs. Note that the graphs for blue collar women are more noisy because of the smaller

number of women in this group.

Our results show convincingly that unintended employment interruptions in the form

of job loss due to plant closure decrease fertility of women in Austria both in the short

and the long run. We find negative fertility reactions mainly for women in white collar

10Huttunen and Kellokumpu (2010) also show negative fertility effects for higher educated women in
their study of displaced workers in Finland.
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jobs, with earnings in the upper part of the distribution, and with high wage growth in

the past years. In the next section we seek to interpret the results and to reconcile them

with theories of fertility decisions.

4 Theory and Interpretation

4.1 Theoretical framework

To motivate the interpretation of our results we introduce a theoretical framework based

on a dynamic model of fertility timing that incorporates human capital accumulation and

job search decisions. Here we outline the intuition behind the main model assumptions,

mechanisms, and predictions. A fully specified model is presented in the Web Appendix

to this paper.

Our setup provides two channels by which displacement affects the labor market

situation of an individual. First, a displaced worker faces the need to search for a new

job and may thus experience a spell of unemployment. Second, moving jobs typically

determines the loss of some specific human capital, and we assume that this loss is greater

for voluntary rather than involuntary separations. We further assume that human capital

is accumulated at a high rate at the beginning of a career, but the process slows down

over time, i.e. the wage profile is concave. This implies that the timing of the job loss

matters. In other words, if the involuntary job loss occurs at the beginning of the career

the worker faces greater losses than if the job loss occurs when her career is already

established.11

With respect to fertility, we assume that the birth of a child has two effects on the

labor market situation of the mother. First, it lowers her job finding rate, as women

who are pregnant or have a small child might face more difficulties in finding a new job

11Our concept of human capital is very general, ranging from actual skills or knowledge to reputation
or signals to the employer.
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due to higher job search costs or if employers discriminate against them.12 Second, in

line with recent evidence on the effects of children on women’s wages (Ellwood et al.,

2004; Miller, 2009), we assume that a birth reduces the rate of wage growth.13 These

two assumptions allow us to show that: (i) optimal fertility decisions are different for

employed and unemployed women, and that (ii) the birth of a child has a different impact

on future earnings at different stages in a woman’s career.14

In our model we simplify this framework further by assuming that all human capital

is lost upon displacement. This implies that the earnings profile rises over the career

following a concave pattern but drops to the initial level after an involuntary separation.

Within this model we can derive four effects of displacement on fertility. Analogous to a

static model, job loss has a substitution effect - increasing fertility - as the opportunity

cost of the woman’s time is lower during a period of unemployment and an income

effect - decreasing fertility - as the reduction of income during unemployment lowers the

incentive to have a child. The dynamic process of career progression and human capital

accumulation gives rise to two additional effects, which are illustrated as follows.

In Figure 5 we sketch the fertility response to job displacement, showing earnings

profiles for various scenarios. In the upper panel we see the concave wage profile w for

a non-displaced woman. If this woman decides to have a child in period t her earnings

drop to the maternity benefit level m during the period on maternity leave. In the next

period she returns to her former job and earns the same amount she was earning before,

i.e. there is no depreciation. Her future wage profile, however, is flatter from this point

onwards. As we can see, in this scenario the cost of a child consists of two components:

the earnings loss during maternity leave and the earnings loss due to slower wage growth

in the future. Shifting the birth of the child to later periods increases the former but

12This might be because employers assume that pregnant women are more likely to be absent from
work or have a lower job commitment than other women as documented in Cunningham and Macan
(2007); Manchester et al. (2009).

13This can be either because a woman with a child is slower in accumulating human capital, or because
the employer interprets motherhood as a negative signal about the woman’s ability or level of effort on
the job and places her on a career with reduced opportunities for promotion.

14We implicitly assume that the direct utility of having a child stays constant over the life cycle.
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reduces the latter, while the concavity of the wage profile implies that small changes in

birth timing have a larger impact at low than at high tenure levels.

The bottom panel shows the earnings profile for a woman who is displaced from her

job in period t − 1. The job loss may lead to a spell of unemployment during which

she receives benefits b. When she enters a new job she starts at a wage level w(0) and

in the absence of a child her wages evolve according to the original profile. To see the

full effects of job displacement on fertility, let us consider the situation of a woman who

instead of re-entering employment in period t decides to have a child. Her earnings drop

to the maternity benefit level m during maternity leave. Since she finds it more difficult

to get a new job, she may experience a further period of unemployment between t + 1

and t+2. The combination of the delay in job entry and the lower wage growth following

re-employment results in a large long-term earnings loss. This comparison makes clear

that a displaced woman faces an incentive to (1) find a new job before having a child -

which is what we call the employability effect, and (2) postpone childbearing- which is

what we call the career effect.

In our model job displacement affects fertility through its impact on economic factors,

such as the opportunity cost of the woman’s time, her income, her career progression,

and job search. It is of course possible that displacement may affect fertility through

its impact on other variables, such as health and partnership formation/dissolution, for

example.15 However, we have shown that the effect of displacement varies with the

characteristics of the woman’s job and her wage profile. In the following section we

interpret these results in the light of the theory.

4.2 Interpretation of results

The theoretical framework identifies four specific channels through which displacement

can affect fertility decisions. The substitution effect predicts that births are transferred

15See Browning et al. (2006); Charles and Stephens (2004); Eliason and Storrie (2006); Kuhn et al.
(2009); Rege et al. (2009); Sullivan and von Wachter (2009).
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to periods with lower opportunity costs, which would imply a higher birth rate after job

loss. All other effects predict delays in fertility or lower fertility rates. The income effect

accounts for the inability to smooth consumption during periods with lower income. The

employability effect is due to the difficulties young unemployed mothers might face in

finding a new job. The career effect results from long term income losses a mother might

incur if she has a child at the initial stages of her career. Based on our empirical results

we now discuss the relevance of each channel and establish thereby the most important

mechanisms by which displacement affects fertility. 16

Looking at the pattern of post-displacement fertility over time, it is clear that we do

not find any evidence of a strong substitution effect. It is particularly striking, that in the

first quarters after plant closure absolutely no increase in fertility is to be seen - which

is a clear sign of a lack of a substitution effect. The negative effects of job displacement

clearly outweigh any incentives to increase fertility. In particular, the penalty of a lower

job finding rate for young mothers might be higher than the opportunity cost effect during

unemployment, which would imply that the employability effect directly counteracts the

substitution effect.

After ruling out the substitution effect, we are left with the three remaining channels

predicting a negative fertility response. The analysis by subgroups provides important

clues that career effects may matter. Fertility drops mainly for women in occupations

which lead to career advancement. This is particularly so among women who have just

gone through a period of steep wage growth. Figure 5 suggests that women who face

the highest incentives to adjust their fertility behavior should be those who have gone

through the initial phase of steep wage growth. This is exactly what we see in Table 4

after splitting the sample by tenure and pre-displacement wage growth. Women who are

hit by displacement right after having invested strongly in their career show by far the

16Note that we concentrate on plant closures, which are essential for the strict form of a ca-
reer effect: the worker cannot come back to her initial job, because the firm does not exist any
more. Other papers concentrate on broader definitions of layoff, like surveys (Chan and Stevens, 2001;
Charles and Stephens, 2004) or focus on workers leaving firms experiencing some form of employment re-
duction (Couch and Placzek, 2010; Jacobson et al., 1993; Sullivan and von Wachter, 2009). The career
effect might be less important in those other forms of layoff.
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strongest reaction. By contrast, women in jobs which are low paid and characterized by

flatter wage profiles do not seem to change their fertility behavior at all.17

Our empirical set up does not allow a clear separation between the career and em-

ployability effects. If the reduction in job finding rates around childbirth is the same for

all women, one might say that the employability effect is small as we find no fertility

drop for low skilled women. However, if women in career-oriented occupations face more

difficulties in finding a suitable job in the presence of a young child, then our results are

most correctly seen as a combination of employability and career effects, as shown in

Figure 5.

While there is evidence in favor of the career and employability effects18, we cannot

rule out that some of the negative fertility response is due to an income effect. By

definition, lost career opportunities go hand in hand with a loss in earnings potential. The

analysis of employment and earnings paths after job displacement shows that earnings

of young women are most affected in the short run. Earnings of displaced women are

still systematically lower after three years, although the difference is relatively small.19

To shed light on the relevance of the income effect on fertility, we examine fertility

responses of young males. Fathers typically participate less in the care of young children.

Neither do they take time off their jobs to go on parental leave, nor does the birth of a

child lower their job commitment. Therefore, neither the substitution effect, nor career

or employability considerations should affect their households’ fertility decisions after

job-displacement. The major response among males is expected to come through the

17Evidence from the Austrian LFS (Mikrozensus) indicates that women with primary education con-
tribute 35.1% to family income, while those with secondary education or more contribute 39.8%. This
difference is not statistically significant, and therefore it is unlikely that the share of women’s income is
what lies behind the heterogeneity in fertility effects observed in Table 4.

18Career effects can also be indirect by providing better chances on the marriage market or allowing
better fringe benefits, like work organization or more flexible schedules.

19Notice that we cannot provide direct evidence on the career effect by analyzing the heterogeneity
in earnings losses due to displacement of high vs. low skilled women. This is because a large part of
the female response to displacement is in terms of labor force participation, which is itself a function
of the shape of the wage profile. Disentangling the effects on wages and employment of an involuntary
separation is beyond the scope of this paper and requires data on a much longer time-horizon. For a
related empirical analysis see Fink et al. (2010a).
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income channels.

4.3 Displacement Effects for Men

We use a sample of males that is subject to the same restrictions as the female sample

described in section 2. Although not shown here, we want to point out that selection into

closing firms and also during the downsizing period before closure is more pronounced

in the male sample.20 Therefore balancing individual characteristics by propensity score

weighting is more important in the assessment of displacement effects. In addition,

employment and earnings losses due to displacement are larger and far more persistent

for young males than for females.21 This is promising for our analysis: if there is an

income effect of displacement of fertility we should find it among males.

In Table 5 we replicate the results shown in Tables 3 and 4 using the male sample.

Since substitution effects are likely to be small or non-existent for men, we are not

surprised to find negative and significant fertility effects of displacement in this case.22

Like before, the effects can be seen both in the short and the medium term. The point

estimates are slightly smaller than those we find for women, but the magnitude of the

effects is comparable. Notice, however, that here the effects are statistically significant

only in the weighted regressions, to confirm the importance of selection into firms with

a different propensity to close down.

In the bottom part of Table 5 we investigate heterogeneity in the displacement effect

for more career-oriented and less career-oriented men.23 Unlike what we found for women,

we see hardly any difference in fertility effects due to a firm closure. This indicates

that the main channel through which displacement affects male fertility is the income

channel, and represents further evidence that the employability and/or career effects are

20For more details on the male sample see the Web Appendix.
21Male earnings effects are very much in line with the results found in the literature.
22Amialchuk (2008) and Huttunen and Kellokumpu (2010) also find negative effects of husband’s

displacement on fertility.
23For evidence on differences in earnings and employment effects for blue collar and white collar males

see Schwerdt et al. (2010).
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additional effects at work for women.

5 Conclusions

The aim of this paper is to explore how women’s fertility decisions are affected by career

considerations. The literature has been aware of the incompatibility of career and family

demands for women in top positions, but there is a lack of formal discussion about how

much career considerations drive the fertility behavior of women in the overall population.

We investigate fertility responses to an unexpected career interruption in the form

of a job loss after firm closure. Our empirical results show that one of the main factors

causing a reduction of fertility after job loss is the difficulty women face in re-establishing

their careers. The effect is not only confined to women in top positions, but we find a

considerable reduction in fertility for the average white collar worker over a period of

nine years. Further analysis confirms that women in jobs with the highest opportunities

to invest in firm-specific human capital or the highest returns to ability and effort are

most strongly affected. We interpret these results in the light of a model where job

displacement destroys a significant part of previously accumulated human capital, either

because this investment is firm-specific or because a worker’s ability or effort is not known

to the employer and needs to be inferred through time. In this scenario not only the

income loss from job displacement but also the increased cost of having a child lead to

fertility postponement.

Our data from plant closures allow us to exclude substitution effects and provide

some evidence for income effects. While our heterogeneous effects for career-oriented

women are clearly compatible with our model of career and employment effects, we

cannot exclude other possible effects. In particular, further analyses looking at family

formation and household income might shed additional light on these issues.

Our results highlight that even temporary labor market shocks, which hit young

women at a crucial stage of their careers may significantly contribute to delays or re-
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ductions in fertility. This stresses the importance of career progression and continuity

and deemphasizes the role of unemployment, which has assumed particular relevance

in explaining fertility trends in some European countries (Adsera, 2005; Ahn and Mira,

2002). These results also imply that constraints which impede the development of stable

careers in the labor market, such as atypical jobs or temporary contracts, may have a

detrimental effect on fertility (De la Rica, 2005). Finding that besides the income effect

also career prospects matter a lot for young women, we suggest that family policies which

rely mainly on income support for young parents should be complemented by measures

aimed at protecting young mothers’ career prospects and labor market attachment. Such

policies may include the provision of more child-care facilities, extended school hours, as

well as more flexible working-time arrangements.
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Figure 5: Fertility and job displacement

Notes: Panel (a) represents the wage-tenure profile of non-displaced women.
It distinguishes between women without a child and women who have a child
at time t and are on maternal leave between t and t+ 1. Panel (b) represents
the wage-tenure profile of women displaced at time t-1, who are unemployed
between t-1 and t. It distinguishes between women without a child and women
who have a child at time t. The latter are shown to be on maternal leave
between t and t+1 and to suffer a second unemployment spell between t+1
and t+2.
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Table 1: Firm Characteristics

Closing Firms Surviving Firms

Mean Median Std.Dev. Mean Median Std.Dev.

Employees quarter 0 15 7 24 23 10 33

Employees quarter -4 19 9 27 22 10 32

Female employees quarter 0 7 4 12 10 5 15

Female employees quarter -4 8 4 14 9 5 14

Employment growth year -1 -0.10 -0.1 0.34 0.05 0 0.22

Employment growth year -4 to -2 0.06 0.00 0.37 0.14 0.00 0.33

Turnover quarter 0 0.42 0.18 1.13 0.15 0.10 0.20

Turnover year -2 0.95 0.76 1.43 0.69 0.56 0.65

Turnover year -3 0.89 0.71 0.87 0.71 0.57 0.83

Median earnings quarter 0 18,143 16,720 7,330 18,152 17,156 6,559

Median earnings quarter -4 17,252 15,878 6,866 17,476 16,506 6,411

Firm age 11.52 10 8.19 13.53 15 7.91

Observations 3,050 41,240

Notes: Sample of firms with at least one female employee aged 18-35 with one year of tenure. For closing
firms quarter 0 refers to the closing date, for surviving firms it represents the reference date. Quarter
-4 refers to the quarter one year before the reference date. Year -1 is the last year before the reference
date, year -2 the second but last year, and so on. Turnover rates are defined by the number of hires
plus number of separations within the given year divided by number of employees at the end of the year.
Median earnings refer to the median earnings in Euro (prices 2000).
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Table 2: Individual characteristics

Displaced Control Displaced-Control
% difference

Age 27.23 27.10 0.46%
(4.67) (4.71)

Austrian 0.94 0.96 -2.02%
(0.24) (0.21)

Age at labor market entry 17.02 16.91 0.66%
(3.03) (2.72)

Apprenticeship 0.40 0.37 9.44%
(0.49) (0.48)

Blue collar 0.24 0.26 -8.97%
(0.42) (0.44)

Number of children 0.46 0.44 5.21%
(0.76) (0.75)

Experience (months) 104 104 0.37%
(53.40) (52.68)

Tenure (months) 43 48 -11.98%
(34.40) (36.81)

Earnings 17,547 18,070 -2.89%
(7,765) (7,373)

Earnings Growth 0.050 0.065 20.62%
(0.16) (0.29)

Births next 3 years 0.21 0.23 -5.57%
(0.47) (0.47)

Births next 6 years 0.42 0.46 -7.97%
(0.69) (0.70)

Births next 9 years 0.56 0.62 -9.92%
(0.79) (0.82)

Any birth next 3 years 0.19 0.20 -5.00%
(0.39) (0.40)

Any birth next 6 years 0.31 0.34 -8.82%
(0.46) (0.47)

Any birth next 9 years 0.40 0.43 -6.98%
(0.49) (0.50)

Observations 8,651 218,548

Notes: Variable means, standard deviations in parentheses. Displaced group
includes women aged 18-35 with at least one year of tenure in closing firms
at the closure date. Control group is a 5% random subsample of women aged
18-35 with at least one year of tenure in firms that do not close within the next
2 years of the reference date. The outcome variables are given by the number
of children born after 3 (6 or 9) years of the reference date. Data on births up
to 9 years after the reference date are only available for women with a reference
date before 1996.
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Table 3: Effect of firm closure on fertility

Births Births Births
next 3 years next 6 years next 9 years

Without covariates

Unweighted -0.013* -0.036** -0.059**
(0.005) (0.008) (0.012)

Weighted: firm char. -0.006 -0.016 -0.021
(0.010) (0.014) (0 .019)

Weighted: individual char. -0.013* -0.034** -0.047**
(0.005) (0.008) (0.012)

Weighted: individual and firm char. -0.007 -0.016 -0.026
(0.009) (0.013) (0.017)

With covariates

Unweighted -0.007 -0.023* -0.041**
(0.005) (0.008) (0.011)

Weighted: firm char. -0.008 -0.019 -0.020
(0.008) (0.012) ( 0.018)

Weighted: individual char. -0.013* -0.032** -0.044**
(0.005) (0.008) (0.012)

Weighted: individual and firm char. -0.010 -0.022* -0.026
(0.008) (0.011) (0.017)

Births (mean) 0.23 0.46 0.62

Extensive margin with covariates

Unweighted -0.008 -0.017** -0.018*
(0.005) (0.005) (0.007)

Weighted: firm char. -0.008 -0.018* -0.010
(0.007) (0.008) ( 0.011)

Weighted: individual char. -0.013* -0.024** -0.021*
(0.005) (0.006) (0.007)

Weighted: individual and firm char. -0.010 -0.021* -0.014
(0.007) (0.008) (0.010)

Any birth (mean) 0.20 0.34 0.43

Observations 221,139 221,139 145,448

Notes: Displaced group includes women aged 18-35 with at least one year of tenure in closing firms
at the closure date. Control group is a 5% random subsample of women aged 18-35 with at least one
year of tenure in firms that do not close within the next 2 years of the reference date. Covariates
include: number of children born in the last 3, 6, and 9 years, age and its square, tenure, experience,
indicator for apprenticeship education, blue collar status, earnings at the reference date, year and
quarter dummies. Robust standard errors clustered at the individual level reported. For weighted
regressions standard errors are bootstrapped (500 replications). Symbols: ** significant at 1%;*
significant at 5%.
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Table 4: Heterogeneous effects of firm closure on fertility

Unweighted Weighted

Births Births Births Births
next 3 years next 6 years next 3 years next 6 years

No previous children -0.015* -0.040** -0.016 -0.039*
(0.007) (0.010) (0.010) (0.016)

Previous children 0.009 0.010 -0.002 0.013
(0.008) (0.010) (0.013) (0.016)

Age<25, no previous children -0.001 -0.025* -0.005 -0.037
(0.011) (0.016) (0.013) (0.022)

Age>=25, no previous children -0.030** -0.054** -0.027* -0.043*
(0.008) (0.013) (0.013) (0.020)

Blue collar 0.017 0.005 0.002 -0.013
(0.011) (0.017) (0.016) (0.023)

White collar -0.015* -0.032** -0.013 -0.026*
(0.006) (0.009) (0.009) (0.013)

Wage 1st tertile 0.007 0.001 0.007 -0.008
(0.009) (0.012) (0.014) (0.020)

Wage 2nd tertile 0.006 -0.022 -0.005 -0.031
(0.010) (0.015) (0.015) (0.022)

Wage 3rd tertile -0.034** -0.053** -0.030* -0.047*
(0.009) (0.013) (0.014) (0.021)

Tenure > 3 years -0.006 -0.027* -0.006 -0.027*
(0.008) (0.008) (0.012) (0.018)

Tenure < 3 years -0.006 -0.018 -0.014 -0.017
(0.007) (0.010) (0.011) (0.016)

Wage growth > 5% p.a. -0.016 -0.043** -0.027* -0.052*
(0.009) (0.013) (0.013) (0.021)

Wage growth < 5% p.a. 0.003 -0.008 0.006 -0.008
(0.007) (0.010) (0.011) (0.015)

Long tenure and high wage growth -0.037* -0.072** -0.035 -0.050
(0.015) (0.023) (0.021) (0.036)

Short tenure or low wage growth -0.000 -0.013** -0.001 -0.019
(0.006) (0.009) (0.009) (0.013)

Births (mean) 0.23 0.46 0.22 0.45

Observations 221,139 221,139 221,139 221,139

Notes: Sample description and covariates see Table 3. Coefficient estimates for separate regressions by
subgroup are reported. Wage growth is wage growth over the last 3 years. Models with wage growth are
estimated on 201,962 observations with positive wages 3 years before the reference date. Robust standard
errors clustered at the individual level reported. Symbols: ** significant at 1%;* significant at 5%.
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Table 5: Effect of firm closure on fertility - Males

Births Births Births
next 3 years next 6 years next 9 years

Main effects

Unweighted -0.006 -0.014 -0.021
(0.005) (0.008) (0.013)

Weighted: individual and firm char. -0.011 -0.027* -0.037*
(0.010) (0.013) (0.015)

Heterogeneous effects

Blue collar -0.015 -0.032
(0.014) (0.019)

White collar -0.007 -0.021
(0.011) (0.016)

Long tenure and high wage growth -0.006 -0.027
(0.031) (0.041)

Short tenure or low wage growth -0.011 -0.025
(0.011) (0.015)

Births (mean) 0.22 0.38 0.54

Observations 64,641 64,641 42,238

Notes: Displaced group includes men aged 18-35 with at least one year of tenure in closing firms at
the closure date. Control group is a random subsample of men aged 18-35 with at least one year of
tenure in firms that do not close within the next 2 years of the reference date. All regressions control
for: number of children born in the last 3, 6, and 9 years, age and its square, tenure, experience,
indicator for apprenticeship education, blue collar status, earnings at the reference date, year and
quarter dummies. Robust standard errors clustered at the individual level reported. Heterogenous
effects are weighted. For weighted regressions standard errors are bootstrapped (500 replications).
Symbols: ** significant at 1%;* significant at 5%.
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