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Preface

Germany has a fertility rate far below replacement level, meaning that its population is pro-
jected to shrink. Thus, fertility behavior is of highest interest for both policymakers and
researchers. Figure[l|shows the development of the total fertility rate (TFR) for West and East
Germany. The TFRis a hypothetical measure of how many children a woman would have over
her lifetime if she were to experience the current age-specific fertility pattern. Since the baby
boom in the middle of the 1960s, the West German TFR has been falling. The replacement
rate of 2.1 children per woman was reached for the last time in 1970. Now, the TFR is stag-
nating at a very low level of around 1.4 children per woman, making it one of the lowest in
the developed world. The long-run trend for East Germany looks similar - negative and far
below the replacement level. However, East Germany’s short-run fertility trend is different
than that of West Germany. It has been argued that the tremendous fall in the eastern part
of the country’s TFR to 0.8 children per woman in the period 1991 to 1994 is partly due to
the uncertainty surrounding German Reunification and the transition from a socialist to a
market-based economy. Indeed, the German Reunification is an example, among others, of
economic uncertainty.

Figure 1: Total fertility rate from 1950 to 2013 in West and East Germany
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Apart from demographers and also sociologists who have been interested in fertility behavior
for decades, even economists have started to focus on this topic. The economic literature
identifies several determinants of the fertility level, including preferences and values (Easterlin),
1973; |[Easterlin, Pollak, and Wachter, 1980), socioeconomic factors (Becker, 1991; Schultz,
1974), and institutional settings (Lundberg and Pollak,[2007). As pointed out by Becker|(1960)
early on, economic circumstances and, especially, labor market conditions are of major
importance in fertility decisions since they determine the opportunity costs of childbearing. In
a very simple framework, couples of reproductive age devote their disposable time either to
workingin the labor market or to childrearing at home. Therefore, labor market conditions can
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influence the time allocation within households and, consequently, fertility. The contribution
of this dissertation is that it explicitly investigates the socioeconomic consequences arising
from economic uncertainty on the labor market.

Measuring economic uncertainty, however, is non-trivial. Situations that some individuals
assess as uncertain in the sense of unpredictable future developments might be interpreted
by other individuals in a more positive way as either challenging or even beneficial. At the
individual level, uncertainty can be measured subjectively or objectively. For instance, indi-
viduals can subjectively assess the economic situation in general as well as the security of
their own particular employment. However, it is not clear whether self-assessed uncertainty is
comparable across individuals. Thus, an often preferred way of measuring uncertainty is to use
observable and objective characteristics. More precisely, spells of unemployment and atypical
employment, like marginal or fixed-term employment, are considered. Unemployment - and,
to some extent, marginal employment - leads to career interruptions and uncertainty about
future job and income prospects, whereas the economic uncertainty aspect of fixed-term
employment involves the unemployment risk once the contract ends. At the aggregate level,
economic uncertainty is basically measured by national or local economic conditions. One
way of measuring economic uncertainty at the aggregate level is the unemployment rate
in a certain area. For employed individuals in that area, it represents the risk of becoming
unemployed. Thus, not the realized shock, but the inherent risk of becoming unemployment
causes the uncertainty.

This dissertation is comprised of four stand-alone research papers in which | analyze the
socioeconomic consequences of economic uncertainty. At the aggregate level, | focus on
local labor market conditions and how they affect period fertility measures in the short run
(Chapter 1) and cohort fertility in the long run (Chapter 2). At the individual level, | empirically
investigate the effects of starting a career with a fixed-term contract on the quantum and timing
of fertility (Chapter 3) and on health conditions and well-being (Chapter 4). The remainder of
this preface contains nontechnical summaries of the four chapters.

Chapter 1: Fertility and Local Labor Market
Opportunities

In Chapter 1, | investigate, at the aggregate level, how local labor market conditions affect
birth rates in German travel-to-work areas.

Graphical evidence suggests a correlation between current labor market dynamics and fertility
trends. However, very little is known about the true relationship between unemployment
and fertility rates at an aggregate level. | use German administrative birth and unemployment
data from 1997 to 2011 to clarify the role played by local labor markets in fertility levels. My
approach is based on fixed effects regressions as well as instrumental variable estimations
making use of a shift-share index that models changes in the local labor demand. The key
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findings are as follows. There is a significant negative impact of local unemployment on
fertility. | find strong indications that the negative effects on fertility are permanent and not
driven by the postponement of births. Consistent with economic theory, increases in the gap
between male and female unemployment are associated with lower fertility rates. Moreover,
heterogeneity analyses show that the findings hold particularly in the West German travel-
to-work areas and for the subset of native Germans. The main estimate suggests that in the
period from 2001 to 2004, when unemployment rose on average by 1.9 percentage points,
Germany lost approximately 50,000 children due to unfavorable developments on the labor
market.

This chapter makes several contributions to the field. First, | use monthly data on a very
precise regional level that allows me to link labor market conditions and fertility behavior
more closely than has been done in previous work. Second, the use of an instrumental variable
approach in the German context is unique. Finally, extant research ignores the fact that the
short-run labor market effects could be entirely due to changes in the timing of fertility. |
present extensive evidence that a mere tempo effect on childbearing is very unlikely in the
German context.

Chapter 2: The Long-Run Consequences of Unemployment
Experience on Fertility

In Chapter 2, | empirically assess how state-level unemployment is related to completed
fertility and childlessness for the female birth cohorts from 1954 to 1967.

Extant fertility research mainly focuses on the short-run relationship between local labor
market conditions and birth rates; not much, if any, work has been done on the long-run
effects of unemployment on fertility. Chapter 2 goes some distance in addressing this oversight
by examining the consequences of experiencing high levels of local unemployment over the
fertile age on the number of children and the incidence of childlessness at age 40. Applying
standard estimation techniques to a sample of women from the birth cohorts 1954 to 1967
(data from the Microcensus 2008 and 2012) shows that unemployment experience averaged
over five-year age intervals does indeed matter for women’s fertility behavior: increasing
female unemployment rates during early career years significantly increase fertility, whereas
rising male unemployment rates have the opposite effect. This relationship is mainly driven
by changes in the probability of remaining childless. For instance, if the average female
unemployment rate for the age range of 20 to 24 increases by 1 percentage point, the likelihood
that a woman remains childless decreases by 1.6 percentage points. However, if the male
unemployment rate rises by the same amount in the same period, childlessness increases by
1.2 percentage points. Since most couples do not make decisions about having children before
age 25, we argue that our results represent a "scaring" effect of unemployment that influences
future fertility behavior. Two mechanisms may explain the findings: first, unemployment rates
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have a substantial impact on marriage market outcomes, that is, the likelihood of marrying,
and, second, the level of unemployment has an impact on household income.

The combined results of Chapters 1 and 2 have an important message for policymakers.
We show in detail that labor market conditions interfere with fertility behavior. Adverse
labor market conditions influence the level of fertility in the short as well as the long run.
However, men and women react differently to changes in unemployment rates. If the job
market prospects for women worsen, they increase fertility, whereas poorer conditions for
men reduce fertility. Therefore, in the event of rising unemployment rates, a well-designed
family-oriented labor market policy should attempt to minimize the negative consequences
of reduced income and reduce the opportunity costs of childbearing.

Chapter 3: Fixed-Term Employment and Fertility: Evidence from
German Micro Data

In the third chapter, my co-author, Natalia Danzer, and | study the short- to medium-run effects
on subsequent fertility of starting a career with a fixed-term contract.

Fixed-term employment has become tremendously popular in the German labor market.
By 2012, almost every second new employment contract was of limited duration. Previous
research often discusses the employment and income effects of fixed-term employment but
ignores possible spill-over effects to other domains of life. Therefore, we close this gap by
analyzing the effects of starting a career with a fixed-term contract on timing of first birth and
number of children. We focus on career start since we expect that fixed-term contracts and
their inherent economic uncertainty imply a path dependence, setting individuals on career
paths that are characterized by repeated spells of temporary employment, lower income
progression, and higher risk of unemployment.

Descriptive evidence suggests that fixed-term employmentisindeed associated with economic
uncertainty and that having children requires secure economic conditions. In our multivariate
analysis we compare women with either a permanent or a temporary first contract in regard to
their fertility behavior during the first 10 years after they entered the labor market. Based on
rich data from the German Socio-Economic Panel, which provides comprehensive information
about individuals’ labor market history as well as their fertility, our main results are the
following. Women tend to postpone first birth when they enter the labor market with a fixed-
term contract and reduce the number of children in the first 10 years after graduation. These
associations are strongest in the subsample of native women with at least vocational training
but no university degree. In contrast, we find no significant correlations for men. Results are
robust to the inclusion of a large set of control variables and a number of sensitivity checks. In
addition, based on observable characteristics, we find no evidence that certain women tend
to select into fixed-term employment.

Vi
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The main contribution of this chapter is its explicit focus on the type of first contract and the in-
herent path dependence caused by starting the career with a fixed-term contract. We conclude
that fixed-term employment disproportionately affects the young generation (i.e., women of
reproductive age). Therefore, policymakers should strive for a more equal distribution of the
costs associated with flexible labor markets across population subgroups.

Chapter 4: Health Consequences of Starting a
Career with a Fixed-Term Contract

Chapter 4 is a follow-up to Chapter 3 in which | study the short- to medium-run effects on
subsequent health outcomes of starting a career with a fixed-term contract.

Official health insurance statistics provide evidence that mental health issues are a major
concern in Germany. The 2014 report of the company health insurance fund (BKK) contains
statistics suggesting that absenteeism due to mental illness has increased rapidly - since the
1970s, absence days per insured person have quintupled. Therefore, | investigate in this last
chapter how the type of first employment contract affects health and well-being during the
first five years of an individual’s career.

Again, | make use of the German Socio-Economic Panel, which has provided information about
mental and physical health conditions since 2002. The main analysis shows that women whose
first employment contract is of the fixed-term type tend to report worse mental health in
the short run compared to women who start their career with a permanent contract. This
relationship is driven by the subjective perception of stress and pressure in these jobs, fades
out over time, and is strongest in the sample of women with secondary education. However,
economic uncertainty due to fixed-term employment has the opposite effect on men’s mental
health. At the beginning of the careers, men do not appear to be affected by economic
uncertainty, but starting in their third year in the labor market, men report significantly better
health outcomes when their first contract was of limited duration and not a permanent one.
The path dependence consequent to starting a career with a fixed-term contract is the main
mechanism explaining our findings. Men’s and women'’s physical health is not affected at
all. The results are robust to the inclusion of a large set of control variables and a number of
sensitivity checks. In addition, we find no evidence that certain women or men tend to select
into fixed-term employment based on observable characteristics.

If economic uncertainty due to fixed-term employment at the beginning of the career is as-
sociated with poor mental health conditions for women, it means that such contracts are
accompanied by unintended costs. Since mental health problems are a major reason for
absenteeism from work, these costs are also incurred by health insurance companies and
employers. Similar to the policy implications of Chapter 3, it appears that making the labor
market more flexible implies unintended costs for young women that should be taken into
consideration when evaluating the benefits of fixed-term employment.

Vil
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1 Fertility and Local Labor Market Opportunities

1.1 Introduction

Nearly every developed country is now suffering from the problems that accompany fertility
rates far below the replacement level, perhaps one of the most troublesome of which is that
in an ageing society, shrinking population threatens stable growth and a sustainable social
security system. Economic factors play an important role in fertility decisions and economic
uncertainty is seen as an obstacle to young couples having children. During the recent global
financial crisis, the relationship between business cycles and fertility became of renewed
interest to both the public and the scientific community. Based on the latest cross-country
fertility trends, The Economist concluded that the current recession is having a dampening
effect on birth rates, as witnessed by its article entitled "Europe’s Other Crisis: Recession is
Bringing Europe’s Brief Fertility Rally to a Shuddering Halt" (The Economist, June 30, 2012).
Given the already very low levels of fertility in many European countries, this is not good news.
However, will the assertion that economic downturns have a negative impact on fertility pass
a thorough empirical examination? That is what this chapter intends to analyze[f]

Standard microeconomic theory of fertility, which dates back to Becker (see, e.g., Becker,
1960,/1965,|1991) does not predict an unambiguous negative effect of increased economic
uncertainty on fertility. In Becker’s work, children are modeled as normal consumption goods
and fertility decisions are based on the relative costs and benefits of having children. The
overall effect on fertility of a recession characterized by increasing unemployment rates is
the result of two opposing effects and can be positive or negative. On the one hand, demand
for children will fall if unemployment leads to a permanent reduction of wages and family
income (income effect). On the other hand, lower wages reduce the opportunity costs of time
required for childrearing, which should thus increase the demand for children during spells of
unemployment (substitution effect). The overall effect of income on fertility depends on the
relative size of these opposing income and costs of time effects. In many countries women
traditionally devote more time to childrearing than do men, and hence the opportunity costs
argument applies mainly to women. As a result, worsening economic conditions for men
due to increased unemployment risk and lower wages are expected to lower fertility rates,
whereas worse labor market conditions for women are expected to affect fertility through a
negative income and a positive substitution effect. However, the extent to which birth rates
respond to changing labor market conditions is ultimately an empirical question that we will
address in this chapter.

L This chapter is based on a research proposal by Wolfgang Auer, Natalia Danzer, and Helmut Rainer that was
submitted to the Fritz-Thyssen-Stiftung in 2013.
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The question of whether and, if so, how labor market opportunities affect fertility has attracted
scientific interest for many decades. In general, the findings of most - but not all - existing
empirical studies suggest that economic booms are associated with higher birth rates, whereas
economic downturns are associated with lower birth rates (Sobotka, Skirbekk, and Philipov,
2011).

The extant research on this topic can be divided in two types of studies. The first examines
the effect of national unemployment rates on fertility outcomes in a cross-country or a cross-
region framework. The results for Europe (e.g., Adsera, 2005, 2011 for 13 European countries
without Germany) as well as for Latin America (e.g., Adsera and Menendez, 2011 for 18 Latin
American countries) show that higher levels of unemployment are associated with decreases
in fertility and a delay in childbearing. For the United States, Schaller|(2016) explicitly links
birth rates to aggregate unemployment rates in a causal way. Using gender-specific shift-
share instruments, she shows that birth rates rise when labor market conditions for men
improve, and fall when such conditions become better for women. |Currie and Schwandt
(2014) look at the short- and long-run consequences of state-level unemployment rates for
fertility outcomes. They conclude that higher unemployment implies lower fertility in both
the short and long term that is mainly driven by increased levels of childlessness. In contrast,
Dehejia and Lleras-Muney| (2004) do not find any significant effect of state unemployment
rates on regional birth rates in the United States.

The second type of study investigates individual-level fertility effects of economic uncertainty.
Kreyenfeld (2010) examines whether German women postpone childbearing in response to
economic uncertainty. While she does not find any significant effects for the pooled sam-
ple, a subgroup analysis by educational level reveals that low-educated women who are
unemployed have higher birth rates than do employed women. A more reliable identifica-
tion strategy is applied to Austrian data for the years 1990 to 1998 by Del Bono, Weber, and
Winter-Ebmer (2012). They find a significant and robust reduction in fertility due to career
interruptions. In a follow-up paper,|Del Bono, Weber, and Winter-Ebmer (2015) confirm that
displacement from a career-oriented job is detrimental for fertility but find that unemploy-
ment spells per se do not cause a drop in fertility. In a broader context,|Schmitt (2012) analyzes
the impact of unemployment and precarious employment (fixed-term contracts, part-time
work) on individuals’ fertility choices using German and U.K. data. His results suggest negative
effects of atypical employment on fertility in Germany but not in the United Kingdom, and
positive effects of female unemployment on fertility in both countries. However, most of
the papers discussed above do not account for either the fact that fertility and labor sup-
ply decisions are interrelated, that changes in the unemployment rate might be caused by
fertility-induced changes in labor supply, or that changes in the timing of births might explain
the estimated effects.

Hence, we intend to answer the following questions. First, is there a causal effect of local labor
market conditions on fertility rates? Second, is the impact of local labor market conditions
on fertility temporary or persistent? Third, are fertility rates differentially affected by male
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and female labor market opportunities? In particular, we advance the field by using detailed
administrative vital statistics data from Germany to investigate the causal link between local
labor market conditions and fertility rates and by analyzing whether there are differences in
fertility responses with respect to changing male versus female labor market opportunities as
economic theory would suggest. Finally, this is the first paper that explicitly examines whether
the estimated effect is temporary or persistent.

Since unemployment might be endogenous, the empirical identification of a causal effect on
fertility requires exogenous shifts in labor demand. Our identification is closely related to that
employed by Schaller|(2016), but expands her approach. Using birth and employment data
aggregated on the level of 244 travel-to-work areas (TTWAs) from 1997 to 2011, we instrument
for the local unemployment rate by using an industry shift-share indicator of labor demand -
the Bartik IV, named after Timothy J. Bartik who proposed the use of labor demand indices
(Bartik,|1991). Since, potentially, births are postponed in recessions and then pursued in the
subsequent recovery, we explicitly discuss whether we are estimating an effect on the timing
of births or an actual quantum effect. In addition, we test existing theory on gender-specific
effects.

Our results suggest that local labor market conditions have a negative impact that reduces,
on average, monthly births per 1,000 women by 0.5 percent (FE) to 0.9 percent (IV). Accord-
ing to this finding, the burst of the dot-com bubble after 2000 prevented the birth of more
than 50,000 babies in a four-year period. We also find that the extensive margin as well as
the intensive margin is affected: first, second, and higher-order births become less likely if
economic circumstances worsen. To check potential changes in birth timing we investigate
the effects on age-group-specific birth rates as well as age at birth and find no evidence that
births are completely postponed. In support of the above-discussed theory, we find that a
rise in the gap between male and female unemployment rates reduces local fertility rates, a
strong indicator for different effects of male and female unemployment rates. For women,
the substitution effect seems to be more pronounced than the income effect. Heterogeneity
analyses show that the results are driven by native women in West Germany.

The remainder of the chapter is organized as follows: Section[1.2describes the data and the
empirical approach. Section[1.3|shows results for quantum as well as tempo effects of changes
in local labor market opportunities. Gender-specific effects are presented in Section[1.4and
further heterogeneity in Section[1.5] Section[1.6/concludes.

1.2 Data and Method

1.2.1 Data

To conduct the empirical analysis we construct a regional panel dataset for the period 1997 to
2011 in which we match monthly regional birth register data with indicators of local labor mar-
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ket conditions and other relevant region-specific characteristics. All data (except for the vital
statistics) can be found on the regional database of the German Statistical Office (regionalstatis-
tik.de) or the statistic website of the Federal Employment Agency (statistik.arbeitsagentur.de).
The unit of analysis is local labor markets as classified by the Federal Institute for Research
on Building, Urban Affairs and Spatial Development (BBSR), hereafter called travel-to-work
areas (TTWAs). A complete list (Table[A.1) and map (Figure[A.1) of all 258 German TTWASs can
be found in the Appendix.

Fertility data are from the German Birth Register, which contains information on all birth
certificates in one calendar year, covering more than 650,000 annual births. We collapse the
individual birth data on TTWA-year-month cells and merge the sociodemographic information.
The birth certificates contain information about county of residence, age of mother, and birth
order within a given marriage. Using this information, we calculate regional fertility rates by
age of mother and by birth order. Our main dependent variable is the birth rate per 1,000
women, that is, the sum of births in a TTWA during a month per 1,000 women of reproductive
age (15 to 44 years). Similarly, the age-specific birth rates are defined as the sum of births per
1,000 women of a specific age relative to all women in the specific age group. Within a given
marriage, the data contains a count variable that identifies the birth order. Dividing the sum
of first, second, and third and higher-order births by the number of women of reproductive
age (x 1,000) allows investigating the effects of local unemployment risk on fertility at the
extensive as well as the intensive margin.

The explanatory variable of main interest is the (local) unemployment rate. The unemploy-
ment rate is a good proxy for general economic activity since unemployment directly affects
individuals and is less likely to be endogenous, unlike, for example, GDP growth or individual
wages. We use administrative unemployment data from the labor statistics of the Federal
Employment Agency. To obtain a measure of local labor market conditions we divide the
number of unemployed individuals in the TTWA by the local working-age population (i.e., men
and women between 15 and 64 years of age). Given the availability of the data (regional level
and long time horizon), this is the best approach for constructing the unemployment rate
even ifitis not completely in line with the definition used by the Federal Employment Agencyf]
Since both the birth rates and the unemployment rates are available on a monthly basis, we
can lag the unemployment rate by nine months to control for the fact that the decision to
have a child is made at conception rather than at birth.

As a first step, Figure[L.1]shows the development of unemployment rates (by gender) as well
as the birth rate over time - each series aggregated by year and Germany as a whole. The
figure reveals that the birth rate was relatively high in 1997, with almost 50 births per 1,000
women of reproductive age, but dropped drastically by 2006. Since then, there has been an

2 The German Federal Employment Agency sets the number of unemployed relative to the total work force
defined as the sum of unemployed and the employed individuals. Inactive individuals are not counted. Thus,
our definition underestimates the true level of unemployment. This could be problematic if the share of inactive
individuals varies systematically across regions.
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Figure 1.1 : Development of gender unemployment rates and birth rate
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Source: German Birth Register (1996-2011), Labor statistics of the Federal Em-
ployment Agency (1996-2011).

Notes: Germany, 1996-2011. Unemployment rates are defined as number of
unemployed women or men divided by the respective working-age population
(15-64) multiplied by 100. Birth rate is defined as number of births per 1,000
women of reproductive age (15-44). All rates are yearly averages for Germany.

upward trend interrupted by a kink in the most recent year. From 1995 to 2000, the birth
rate follows the development of the unemployment rates. However, since 2000, the graph
shows that unemployment and fertility rates go in the opposite direction. In the year after
unemployment rates peak at 9 percent, fertility hits the bottom. In the subsequent period of
economic recovery, unemployment rates decrease and the level of fertility goes up again.

In the main analysis, we focus on birth and unemployment rates at the regional level, which
gives us several advantages. Compared to cross-country studies employing aggregate national
unemployment rates that might be confounded by general country-specific time trends, our
analysis exploits regional variation in economic uncertainty across space and over time within
Germany. This not only allows assessing the importance of local labor market conditions on
regional fertility levels, but also provides more variation and statistical power for the empirical
analysis. In contrast to micro-level studies that focus on individual unemployment or job
loss incidence, regional unemployment rates are theoretically better proxies for more general
economic uncertainty (Dehejia and Lleras-Muney, 2004).

A TTWA combines one or more counties into a regional unit based on certain prerequisites,
including that one-way commuting time is less than 45 minutes as well as that there have
to be jobs for at least 65 percent of the labor force in a TTWA. Thus, a TTWA is a restricted,
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albeit not exclusive, area where economic activity is concentrated. Even though an analysis
at the county level would give more regional variation and hence more statistical power, the
main advantage of our approach is that the unemployment rate is expected to be far more
representative on the regional than on the county level. For instance, a significant share
of workers live in the countryside and commute to urban centers where jobs are located.
Assigning the unemployment rate of their county of residence rather than their county of
work would bias the relevant measure of labor market conditions. There are 258 TTWAs in
Germany but due to several local government reorganizations (mainly in Eastern Germany),
we have to aggregate some of them to ensure a consistent definition of the regional units of
observation]| The full sample is comprised of 244 TTWAs, that we observe monthly for 15
years, summing to 43,920 observations. Due to the nine-month lag between measurement of
unemployment and fertility, the final sample size is 41,710 TTWA-month observations/]

Obviously, there is some variation in the sociodemographic characteristics within and across
the TTWA. These factors are likely to affect the level of fertility in an area as well as the level of
unemployment and therefore confound our estimates. Thus, it is essential to include them in
our regression to eliminate this source of endogeneity. Control variables are age structure
of population, population density, and share of migrants of reproductive age (15-44 years).
All controls are available only as yearly averages. To avoid jumps in the covariates only from
December to January each year, we interpolate the variables over all 12 months assuming a
linear development in the demographic controls| Table[1.1]shows descriptive statistics for
the outcome as well as the control variables.

On average, there are 3.7 monthly births per 1,000 women of reproductive age, which adds up
to 44.4 births per year and 1,000 women. Age-specific birth rates are low for very young women
and women at the end of their childbearing years. The highest rate of 7.9 monthly births per
1,000 women occurs in the age group of 25 to 29 years. Mean age at birth is a little above 29
years. The average monthly unemployment rate is 6.8 percent, with a slightly higher level for
men and a slightly lower level for women. Some West German regions exhibit unemployment
rates far below 5 percent (with a minimum of 1.7 percent), but some regions, particularly in
East Germany, face unemployment rates higher than 20 percent.

3 Figurein the Appendix is a map of all TTWAs with markers for those TTWAs that are affected by local
government reorganizations.

4 The actual number is 41,724 but 14 observations have missing unemployment rates. Diisseldorf and
Mdénchengladbach did not report unemployment numbers for February 2010, and nor did Eisenach for the
year 1997.

> Both linear interpolation as well as constant values over the year might create some structure in the error
term that in turn might be correlated with the unemployment rate and therefore might cause biased coefficients.
However, we are convinced that not controlling for demographic factors (measured annually) increases the
threat of confounded estimates even more drastically.
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Table 1.1: Descriptive statistics of outcome and control variables

N Mean SD Min Max

A. Dependent variables

Birth rate per 1,000 women 15-44 41,710 3.693 0.599 1.527 7.191
Birth rate per 1,000 women 15-19 41,710 0.927 0.514 0.000 5.204
Birth rate per 1,000 women 20-24 41,710 4.347 1.364 0.282 12.450
Birth rate per 1,000 women 25-29 41,710 7.937 1.759 1.385 18.024
Birth rate per 1,000 women 30-34 41,710 7.010 1.655 1.044 15.816
Birth rate per 1,000 women 35-39 41,710 2.793 1.000 0.000 8.381
Birth rate per 1,000 women 40-44 41,710 0.472 0.302 0.000 2.802
Age at birth women 15-44 41,710 29.183 0.964 24.696 33.150
B. Control variables

Unemployment rate 41,710 0.068 0.032 0.017 0.213
Male unemployment rate 41,710 0.070 0.032 0.013 0.224
Female unemployment rate 41,710 0.066 0.035 0.016 0.218
Labor demand index 41,710 0.031 0.027 -0.047 0.158
Population density 41,710 299.1 432.8 38.22 3919.9
Share of migrants 15-44 41,710 0.094 0.047 0.009 0.250
Share of women 15-19 41,710 0.146 0.019 0.083 0.194
Share of women 20-24 41,710 0.143 0.016 0.107 0.232
Share of women 25-29 41,710 0.145 0.016 0.095 0.208
Share of women 30-34 41,710 0.166 0.025 0.108 0.225
Share of women 34-39 41,710 0.194 0.017 0.136 0.235
Share of women 40-44 41,710 0.206 0.021 0.144 0.264
Population fraction 45-49 41,710 0.076 0.008 0.057 0.104
Population fraction 50-54 41,710 0.066 0.009 0.040 0.098
Population fraction 55-59 41,710 0.061 0.009 0.038 0.089
Population fraction 60-64 41,710 0.060 0.009 0.036 0.083
Population fraction 65-74 41,710 0.106 0.014 0.072 0.153
Population fraction 75+ 41,710 0.081 0.013 0.047 0.132

Notes: Full sample of 244 TTWAs, 15 years, and 12 months; unemployment data are missing for Diisseldorf
and Monchengladbach for February 2010 and for Eisenach for all of 1997.

The demographic control variables differ largely across regions. First, we include the year-
of-age shares of women over all women between 15 and 44 years[f|which ensures that our
estimations are not confounded by changes in the size of the relevant female cohort. The
younger cohorts are smaller than the older ones in the majority of areas. The declining fertility
rates over the last decades explain why cohorts are shrinking over time. Second, the age
structure of population changes steadily, resulting in higher shares of people close to or at
retirement age. We define the age structure as the number of people of every single age
from 45 to 74, and above 75, divided by the total population in the respective TTWA. These
variables control for the fact that regions with a higher fraction of older residents might have
different preferences and therefore different fertility behavior. Third, TTWAs vary widely in

® For a more readable presentation of summary statistics we only show population controls in five-year age
intervals. In the empirical analyses we use these controls as year-of-age shares.
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population density, which is defined as number of residents per square kilometer. On average,
299 people live on a square kilometer in a German TTWA, but the values range from 38 to over
3,900. Population density is a good measure for the degree of urbanization in a region. Fourth,
the share of foreign population possibly influences the level of fertility (Fernandez and Fogli,
2006). Hence, we control for the share of migrants of reproductive age, 15 to 44 years. On
average, 9.4 percent of our sample has a foreign background. The values range from less than
1 percent to 25 percent of non-native populationin a TTWA.

1.2.2 Method

In a first step, we examine the relationship between (local) labor market conditions and fertility
by exploiting the variation in the unemployment rate over time within regions. The underlying
empirical model is a simple linear regression of the following form:

(11) log(FRTrt) - 6URM + ’)/Xrt + ot + ¢7' + €rt-

log(F RT,;) denotes the natural logarithm of the fertility measures, that is, number of births
per 1,000 women, in region r at time ¢. On the right-hand side of the equation, UR,, is
the unemployment rate at time of conception. Consequently, 5 captures the effect of local
labor market conditions on the different fertility measures. Time-varying, region-specific
characteristics are combined in the vector of controls, X, to account for changes in the
demographic composition of a TTWA. Time fixed effects, 14, control for dynamics in the fertility
rates that are common to all regions. These time controls comprise a full set of dummies for the
interaction of years and months to precisely capture the general dynamics as well as seasonal
patterns in fertility and unemployment. TTWA fixed effects, ¢,., capture all time-invariant
differences in birth rates that are unique to any region, r. Finally, ¢, is an idiosyncratic error
term. Under the assumption that based on the observable characteristics as well as the year
and region fixed effects, unemployment rates are exogenous to fertility, we can estimate a
consistent /3. In other words, there must not be any unobservable time-varying and region-
specific characteristics that are correlated with both the birth rate and the unemployment
rate.

In a second step, we augment our linear model by implementing a region-specific linear time
trend, w, x T

(12) lOg(FRTTt) = /BURT‘t + ’y,XTt + He + gbr + WTT + €rt-

This approach nets out correlation between unobservable characteristics and birth rates that
follow a linear trend over time within region. The identifying assumption changes slightly: we
estimate consistent effects of local labor market conditions when time-varying confounders
follow a linear time trend after controlling for all regional characteristics and fixed effects.

However, there are still sources of endogeneity that might cause biased estimates, even
after controlling for all observable characteristics and including a variety of fixed effects. For
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example, there could be reverse causation if, for example, a higher propensity to give birth
results in lower unemployment since women are no longer registered as unemployed. Second,
unobserved heterogeneity across TTWAs might cause an omitted variable bias. Assuming that
an unobserved change in preferences induces fertility to fall and labor market attachment
to rise, then, mechanically, the fertility rate as well as the unemployment rate (due to larger
denominator) decline, resulting in an underestimation of the true (negative) relationship.
For these reasons, we look for a source of exogenous variation in regional unemployment
rates. Such an instrumental variable must not be correlated with the outcome variable in
any way, except through the channel "unemployment rate." This condition excludes the
instrument from causal model of interest (exclusion restriction) and requires the instrument
to be sufficiently correlated with the endogenous variable (relevance condition). While the
earlier condition cannot be tested, we show that the instrument is relevant in the first-stage
results (see Table[1.2).

Following|Schaller (2016), we propose a shift-share index of labor demand (LDI), which takes
advantage of differences in the regional industry structure and differences in employment
trends across industries. Traditionally, these shift-share indices are used to instrument for
local labor market opportunities if supply as well as demand shifts may influence, for example,
employment and unemployment rates (Bartik,|1991; Blanchard and Katz,1992). |Bertrand, Pan.
and Kamenica (2013) analyze the consequences of relative income within households, Aizer
(2010) studies the influence of the gender wage gap on domestic violence,|Gould, Weinberg,
and Mustard (2002) investigate the local unemployment effect on crime rates, and, in a com-
parable setup, Bound and Holzer (2000) look at how labor demand shifts affect employment
rates and earnings.

The mainideais that these differences in employment trends are mainly due to changes on the
labor demand side (e.g., changes in production technology or product demand) and therefore
do not influence the fertility decisions except through changes in the level of unemployment.
However, not all industries experience the same employment trajectory. Some industries,
such as financial services, are growing faster than others, whereas manufacturing exhibits a
negative employment trend, at least before the year 2000.

To construct our instrumental variable, we exploit the variation that arises due to substan-
tial differences in industry mix across German TTWAs and hence the fact that the region of
residence might influence the local labor market conditions[|Figure[1.2]illustrates regional
variation in initial industry composition. For instance, the shares of the construction sector
range from below 5 percent to almost 25 percent of the local economy. This is probably due

" We use six broad industry categories defined by the German Statistical Office (WZ03): (1) agriculture, (2)
manufacturing, (3) construction, (4) trade, transportation, and communication, (5) financial services, and (6)
public and other services. In 2008 there was a change in classification (WZ08) with the consequence that
industries are not defined consistently over time. For the years 2000 to 2009 we have information about WZ03 as
well as WZ08 employment. Thus, we are able to compute weights such that the WZ08 classification after 2009
and WZ03 data are comparable over time.
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Figure 1.2 : Histogram of regional employment shares by industry in 1996
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to the construction boom in East Germany after Reunification. Trade and transportation,
which encompasses also the hospitality industry, is particularly important in regions that
have a strong tourism industry, while financial services determine more than 20 percent of
employment in Frankfurt and Munich.

Furthermore, we exploit variation over time that is due to differences in national employment
trends across industries. Figure[1.3]illustrates the development of overall employment be-
tween 1996, our base year, and 2011. The service sector, which includes "Trade and Transporta-
tion," "Financial Services," and "Public and Other Services," exhibits increasing employment
throughout the whole period of observation, whereas the share of employment in agricultural
and the construction sector steadily shrinks. Employment in manufacturing remains quite
stable. Changes in labor demand, induced by technological change or changes in product
demand, have a more substantial impact on those TTWAs in which the affected industry has a
high share of total employment. Therefore, changes in national employment are likely to also
influence the level of local unemployment.

FollowingBartik (1991) and|Schaller|(2016), we construct a variable representing the predicted
employment growth to the base period as follows{|

Eer
ErO

(1.3) LDI,; = Z G *

8 Avery clear derivation of the measure of (changes in) labor demand is provided by Maestas, Mullen, and
(2013). The authors also show why the Bartik IV can be regarded as an exogenous measure of labor
market conditions and labor market dynamics.

10
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Figure 1.3 : Development of national employment by industry (in 1,000s)
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Notes: Classification of industries is based on WZ03. Data after 2009 is based
on WZ08 weighted such that numbers are comparable over time. Employment
includes both dependent employment and self-employment.

where i is a subscript for industry, r for the regional level, and ¢ denotes the respective time
period. G, is the national growth rate to the base period 1996 of employment in industry i in
period t. This change is weighted by the relative importance of the industry in the region in the
base year 1996, %—Tg, and summed over all industries. Summing over all industries minimizes
the threat of different people sorting into different industries (Aizer, 2010). Since national
trends for these six industries are available only on a quarterly basis, we again interpolate the
values for all months within a quarter| The variation we make use of comes from differences
in the initial industry structure across regions and differences in the national employment

trends over time[[

Table[1.2]reports the first stage estimates predicting the local unemployment rate by labor
demand shocks. Columns 1 and 2 focus on the overall unemployment rate; Column 3 on the
gender gap in unemployment rates, that is the difference between male and female unemploy-
ment rates. We return to the gender-specific LDI in Section[1.4, Without TTWA-specific trends,
the shift-share indicator does not predict the unemployment very well. Apparently, the change

° Total employment includes dependent employment and self-employment. The data come from the national
accounts statistics for Germany and are available through the website of the Federal Statistical Office (destatis.de).
10 The literature uses several variations of the initial labor demand index proposed by|[Bartik (1991). For instance,
we interacted the change in labor demand with the initial employment rate. The coefficients are very similar to
what we show in the following section but in some cases not as precisely estimated. Moreover, an interaction
of oil price shocks and regional employment in the manufacturing industry is not a good instrument for local
unemployment rates (Raphael and Winter-Ebmer,[2001).

11
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Table 1.2 : First stage results for different unemployment measures

Dependent variable Unemployment rate Gender gap in
unemployment

(1) (2) (3)

Labor demand index -1.7855*** -2.0945***
(0.1949) (0.1934)
Gender gap in labor demand index -3.9511***
(0.9163)

1st stage F-stat 83.92 117.5 18.59
prob>F 0.000 0.000 0.000
Controls No Yes Yes
TTWA time trends Yes Yes Yes
Observations 41,710 41,710 41,710

Notes: All regressions contain TTWA and yearxmonth fixed effects as well as the year-of-age shares of 15-
to 44-year-old women over all women aged 15 to 44. Control variables include population density, share of
migrants of reproductive age, and the year-of-age shares of 45- to 74-year-old and 75+ years old people over
the population in each TTWA. TTWA time trends are region-specific linear trend variables. Robust standard
errors clustered on TTWA level in parentheses, *** p<0.01, ** p<0.05, * p<0.1.

to the base year in employment and the unemployment rate follow a common trend, resulting
in a spurious correlation. If we account for this trend and include region-specific time effects,
asin Columns 1 and 2, the labor demand index seems to be a strong and relevant instrument
for unemployment rates. As expected, the sign of the correlation is negative, meaning that a
positive labor demand shock reduces unemployment and vice versa. On the one hand, our
instrument is valid only conditional on the regional trend variables. On the other hand, the
change to the base year is less vulnerable to sorting of individuals into industries. For ease
of interpretation we standardize the instrumental variable. Thus, a one standard deviation
shock in labor demand reduces the local unemployment rate by 1.8 to 2.1 percentage points,
depending on the specification.

To estimate the relationship between local birth rates and local labor market opportunities, we
apply standard fixed-effects estimation (FE) techniques with robust standard errors clustered
at the level of TTWA to account for correlation within TTWAs. The correct specification of the
variance-covariance matrixis a major challenge in this setup since there is potential correlation
in the error term in a panel with a large time dimension. First and foremost, the large set of
time controls should capture national dynamics. Second, including TTWA-specific effects
models the time-constant part in the error terms, and third, the TTWA-specific trend accounts
for regional dynamics that would otherwise have been a systematic part of the error term.

12
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Finally, following/Cameron and Miller|(2015), we run regressions with clustered as well as HAC
standard errors to avoid misleading inferences due to autocorrelated error terms /]

1.3 Main Results

1.3.1 Quantum Effects: Birth Rate

Results from regressions of the log birth rate on the local unemployment rate™ are reported in
Table[1.3] Panel A shows estimates from FE models; Panel B the IV estimates. The first column
shows the coefficient from a specification without demographic controls but yearxmonth
and TTWA fixed effects. Moving right across the table, we first add control variables, then
the TTWA-specific linear time trend, and finally, in the full specification, both control and
trend variables. To reflect differences in cohort size that may influence the birth rate, we
control for the year-of-age shares of 15- to 44-year-old women over all women between 15
and 44 years. The set of regional controls consists of population density and the share of
migrants of reproductive age, as well as a set of variables modeling the age structure, that is,
the year-of-age shares of 45- to 74-year-old and 75+ year-old people over the total population
in each TTWA.

Across all specifications the correlation between the birth rate and the local unemployment
rate is negative and significantly different from zero. The estimate in the first column of
Table[1.3]is quite large but shrinks when we include convariates in Column 2 or region-specific
trend variables in Column 3. Thus, parts of the initial correlation can be explained by time-
varying characteristics of the TTWAs, such as changing size of female cohorts. The preferred
specification - that with trend and control variables - in the last column allows for unobserved
characteristics that follow a linear trend. Compared to the specification in Columns 2 and 3
the coefficient is larger in magnitude, meaning that leaving these controls in the error term
causes a bias toward zero. The coefficient suggests that a 1 percentage pointincrease in the
local unemployment rate leads to an approximately 0.5 percent decrease in the birth rate. To
net out a possible endogeneity bias, we run IV regressions and present the estimates as well
as the first-stage F-statistic for the labor demand index in Panel B of Table[1.3] We refrain from
showing results for Columns 1 and 2 since the instrument is not valid without TTWA trends.
The effects are somewhat larger in magnitude than in the FE setup, as expected given the
predicted direction of bias toward zero from reverse causation and unobserved heterogeneity.
The relationship weakens when we add the control variables. Thus, at least parts of the effects
are due to differences in regional fertility patterns over time. Our preferred specification in

1 Stata’s xtivreg2 by|Schaffer|(2005) allows for clustering as well as heteroskedasticity and autocorrelation-robust
(HAC) standard errors using a kernel estimation for the variance-covariance matrix. Since HAC standard errors
tend to be smaller, we report the more conservative estimates and show clustered standard errors in all tables.
For more information about standard error issues, see also/Angrist and Pischke|(2008).

12 To simplify interpretation of the estimates we multiply the unemployment rate by 100. Thus, a marginal
change in the unemployment rate implies a 1 percentage point increase instead of an increase from 0 to 100.

13
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Table 1.3 : Effects on birth rate

Dependent variable (log) births per 1,000 women
(1) (2) 3) (4)
Panel A: FE
Unemployment rate -0.0296*** -0.0022* -0.0038*** -0.0051***
(0.0035) (0.0012) (0.0011) (0.0011)
Panel B: IV
Unemployment rate -0.0125** -0.0086™*
(0.0049) (0.0042)
1st stage F-stat 83.92 117.5
prob>F 0.000 0.000
Controls No Yes No Yes
TTWA time trends No No Yes Yes
Observations 41,710 41,710 41,710 41,710

Notes: All regressions contain TTWA and yearxmonth fixed effects. Control variables include the year-of-age
shares of 15- to 44-year-old women over all women aged 15 to 44 as well as population density, share of
migrants of reproductive age, and the year-of-age shares of 45- to 74-year-old and 75+ year-old people over
the population in each TTWA. TTWA time trends are region-specific linear trend variables. Robust standard
errors clustered at the TTWA level in parentheses, *** p<0.01, ** p<0.05, * p<0.1.

Column 4 shows that a 1 percentage pointincrease in the local unemployment rate lowers
the birth rate by almost 0.9 percent.

1.3.2 Quantum Effects: Birth Rate by Birth Order

Next, we investigate whether fertility responds to changes in unemployment at the extensive
or the intensive margin. Therefore, we construct birth-order-specific fertility rates, defined
as the number of first, second, and third and higher-order births divided by the number of
women of reproductive age (multiplied by 1,000). Table[1.4] Panel A presents the standard FE
results of the specification with demographic control variables and TTWA time trends; Panel
B shows the corresponding IV estimates.

The effect of local unemployment on fertility is the strongest among formerly childless women
entering parenthood in the FE specification: a 1 percentage point increase in the unem-
ployment rate decreases the number of first births per 1,000 women of reproductive age by
1.2 percent. The estimated association is highly significant and very similar to the causal
estimator in Panel B. The coefficient for second births is somewhat smaller but still signifi-
cant. For third and higher-order births, the sign is reversed and the coefficient imprecisely
estimated in the FE estimations. Looking at the IV results in Panel B changes the findings since
the estimates suggest that both the extensive and the intensive margin are affected. Higher
levels of local unemployment seem to decrease fertility rates at the extensive margin: first
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Table 1.4 : Effects on birth-order-specific birth rate

Dependent variable (log) births per 1,000 women
(1) (2) 3)
1st births 2nd births 3rd and higher
order births
Panel A: FE
Unemployment rate -0.0116*** -0.0066*** 0.0013
(0.0024) (0.0025) (0.0028)
Panel B: IV
Unemployment rate -0.0155* -0.0332*** -0.0246™*
(0.0087) (0.0083) (0.0122)
Controls Yes Yes Yes
TTWA time trends Yes Yes Yes
Observations 41,710 41,710 41,710

Notes: All regressions contain TTWA and yearx month fixed effects. Control variables include the year-of-age
shares of 15- to 44-year-old women over all women aged 15 to 44 as well as population density, share of
migrants of reproductive age, and the year-of-age shares of 45- to 74-year-old and 75+ year-old people over
the population in each TTWA. TTWA time trends are region-specific linear trend variables. Robust standard
errors clustered at the TTWA level in parentheses, *** p<0.01, ** p<0.05, * p<0.1.

births are reduced by 1.6 percent. However, higher-order births respond even more strongly
to changes in local unemployment: the coefficient of -3.3 percent on second births is more
than twice as large compared to the effect on first births. Since not only childless women
seem to reduce fertility but also mothers who already have one or more children, we interpret
these results as first evidence against the postponement hypothesis. Nevertheless, we take a
closer look at the timing of births in the next sections.

1.3.3 Tempo Effects: Age-Group-Specific Birth Rates

So far, we have shown that increases in unemployment cause birth rates to fall. However,
our measure of fertility, the birth rate per 1,000 women of reproductive age, is a period
measure rather than a cohort measure of fertility (Bongaarts and Feeney,|1998). As such,
it is suitable for analyzing the influence of business cycles on fertility but, in contrast to
cohort fertility measures that give the actual number of births per woman measured after the
reproductive-age period, it can be distorted by tempo effects, that is, by changes in the timing
of births (Bauernschuster, Hener, and Rainer, 2015). The substantial impact of changes in the
unemployment rate at both the extensive and intensive margins is only a weak indication that
there is no tempo effect.

Thus, we look for empirical evidence that allows us to distinguish actual quantum effects from
mere tempo effects. To this end, we make use of both the standard FE specification and the IV
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Figure 1.4 : Effects on birth rate by age groups
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Notes: Coefficients and confidence intervals for regressions of (log) birth rate on unemployment rate by age
group of mothers. All regressions contain TTWA and yearxmonth fixed effects. Control variables include the
year-of-age shares of 15- to 44-year-old women over all women aged 15 to 44 as well as population density,
share of migrants of reproductive age, and the year-of-age shares of 45- to 74-year-old and 75+ year-old people
over the population in each TTWA. Region-specific linear trend variables are included. The gray area marks the
90 percent confidence interval calculated using standard errors clustered at the TTWA level.

strategy, and adjust the outcome variable to allow for heterogeneous effects along the age
distribution of mothers. Specifically, we split the dependent variable into separate variables
in such a way that each of them measures the birth rate for three-year age groups from 20-22
up to 38-40. More precisely, the age-group-specific birth rates are defined as the number of
births by women in each of the age groups, divided by the total female population in the
respective age group. If our results are not just driven by tempo effects, induced by women
postponing childbearing, we should observe negative effects of adverse local labor market
conditions on fertility across all cohorts. Figure[1.4]presents the coefficients and confidence
intervals from seven separate regressions for the age-group-specific birth rates.

The effects differ across age groups of mothers. In both the FE (Panel A) and IV (Panel B)
regressions, women at the lower and upper ends of the age distribution appear to react more
strongly to changes in the local unemployment rate. As expected, the two panels are similar
but, as was previously noticed in Table[1.3] the magnitude of the IV coefficients is somewhat
larger. For women below 29 years, the FE estimates indicate a significant negative effect,
with the exception of women 20 to 22 years old, for which the coefficients just fail to reach
significance. The strongest effect is found for women between 26 and 28 who reduce fertility by
almost 1 percent (IV in Panel B). Both graphs show that fertility decreases for older women at
the end of their fertile age. That both older and younger women are affected is some evidence
against a postponement of births. However, in the prime fertility age between 29 and 34, point
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IV estimates are positive albeit not significant. This can be explained by a catching-up effect
of births postponed earlier in life. Women older than 35 years have lower completed fertility
because, due to biological reasons, postponing births is not as possible for them as it is for
younger women. However, since birth rates among women above 35 years are very low, the
overall effect on births is not substantial. One reason why women below 30 years respond
more strongly to higher unemployment rates than do women above 30 years might be that
older women are already better integrated in the labor market and thus react less sensitively to
changes in local labor market conditions since their own employment situation is more stable
relative to younger women. We look at the heterogeneous effect by the employment status of
mothers in Section[L.5 In the end, the age-group-specific analysis does not completely solve
the timing puzzle even if the results do suggest rather a substantial fertility reduction.

1.3.4 Tempo Effects: Birth-Order-Specific Age at Birth

To look more deeply into this problem, we now estimate the effect of changes in local unem-
ployment on mothers’ age at birth. A plausible reason for a decrease in the total number of
children in a cohort is a decline in higher-order births, which makes the average age at birth
decrease as well. However, this kind of age effect would not be considered as a mere tempo
effect. Thus, we want to test whether local labor market conditions affect mothers’ age at first,
second, and third and higher-order births in the same way. If women postpone childbearing
in response to unemployment shocks, we would expect the coefficients in Table[L.5]to be
significantly positive. FE results in Panel A do not show any differences in age at birth due to
changes in local unemployment rates either for all births or by birth order. In contrast, Panel
B suggests that the overall age at birth marginally decreases on average by 0.06 years. This
effect is smallin size and unexpected in sign since a postponement should lead to higher age
at birth. Looking at birth-order effects reveals no significant change in the birth age even if
the sign for the first birth coefficient is positive. Thus, instead of decelerating fertility, rising
unemployment seems to have inspired younger women to have children even though we do
not see any effect at the intensive margin.

Since we are not able to follow all women over their fertile lifecycle, we cannot infer that the
estimated effect eventually leads to reduced completed fertility. Moreover, unemployment
typically follows cyclical patterns, with increasing unemployment in downturn periods and
falling unemployment in upswing periods. With the linear estimator we employ, it is not possi-
ble to distinguish between boom and bust periods; hence, the effect is the same independent
of how the unemployment rate changes. Nevertheless, all evidence shown in this section
points at a quantum effect of local unemployment on birth rates.
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Table 1.5 : Effects on birth-order-specific age at birth

Dependent variable Age at birth
(1) () (3) (4)
All births 1st births 2nd Births 3rd and higher
order births
Panel A: FE
Unemployment rate -0.0074 -0.0046 -0.0150 0.0075
(0.0051) (0.0095) (0.0091) (0.0160)
Panel B: IV
Unemployment rate -0.0633*** 0.0610 -0.0108 -0.0022
(0.0220) (0.0373) (0.0346) (0.0584)
Controls Yes Yes Yes Yes
TTWA time trends Yes Yes Yes Yes
Observations 41,710 41,710 41,710 41,710

Notes: All regressions contain TTWA and yearxmonth fixed effects. Control variables include the year-of-age
shares of 15- to 44-year-old women over all women aged 15 to 44 as well as population density, share of
migrants of reproductive age, and the year-of-age shares of 45- to 74-year-old and 75+ year-old people over
the population in each TTWA. TTWA time trends are region-specific linear trend variables. Robust standard
errors clustered at the TTWA level in parentheses, *** p<0.01, ** p<0.05, * p<0.1.

1.4 Gender-Specific Effects of Labor Market Conditions on
Fertility

In a last step we are interested in discovering whether there are heterogeneous effects by
gender. Based on our theoretical considerations, we expect men and women to respond
differently to unemployment at the individual level. To this point, we have shown that there
is a robust negative effect of local labor market conditions on fertility rates at the aggregate
level, meaning that the negative income effect outweighs the positive substitution effect or,
in other words, the reduction in opportunity costs that is probably more relevant for women
plays only a minor role in fertility decisions. Now, we want to test the presumption that even
on an aggregate level, male and female unemployment has differential effects on fertility
rates.

We therefore replace the overall unemployment rate with the gender-specific unemployment
rates U R} and UR,’;. Since we suppose that male and female are both endogenous regressors
and, in addition, highly correlated, we follow |Anderberg, Rainer, Wadsworth, and Wilson
(2015) and use the gender gap in unemployment, U R} — URf;, to analyze gender-specific
unemployment effects. Using the gender gap in unemployment has the advantage that the
male unemployment rate reacts more strongly to business cycle fluctuations, meaning that in
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Figure 1.5 : Share of male and female employees by industry in 1996 (in percent)
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Source: German Microcensus (1996).

recessions the gender gap widens, whereas in economic upswings, it often closes (Albanesi
land Sahin}2013). We make use of this source of variation in the updated estimation equation:

(1.4) log(FRT,) = O(UR™ — URL) +~' Xyt + ps + ér + wr T + €4

If standard micro models are also valid at the aggregate level, we expect that the coefficient
on the gender gap in the unemployment rates, 6, will be significant and negative, implying
a differential effect of male and female unemployment rates. We expect that increases in
male unemployment widen the gap and reduce fertility due to a negative income effect. If
decreasing female unemployment is the reason for a larger gender gap, theory predicts higher
fertility when the substitution effect outweighs the income effect and lower fertility vice versa.

To analyze the gender-specific effects of local unemployment in the IV framework, we take
advantage of the fact that male and female employment is concentrated in particular indus-
tries (see Figure[L.5). Albanesi and Sahin|(2013) find that around half the gender differences
in unemployment growth can be explained by differences in industry composition. In our
base year 1996, men are overrepresented in construction and manufacturing, whereas a large
majority of public-sector employees are female. We exploit this variation by constructing
gender-specific labor demand indices based on employment trends in either the male- or the
female-dominated industries. We expect the male unemployment rate to react strongly to
changes in manufacturing labor demand. Female unemployment is expected to be highly cor-
related with changes in public-sector and private services employment. Thus, men are more
affected in TTWAs where manufacturing represents a larger proportion of total employment.
Vice versa, women suffer more from employment shocks in regions with a high workforce
concentration in public services.
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We follow the previous work by Albanesi and Sahin|(2013) and Anderberg et al.| (2015) in
constructing a gender-specific shift-share index,
Eer

(1.5) LDIY, = XJ: Gie* o

where g is a superscript for gender and can be either m (= male) or f (= female). If we are
interested in the demand shocks for males, j comprises the manufacturing sector, whereas
the public sector is employed for the female index. The additional identifying assumption is
that it is not possible to change from male- to female-dominated industries, or vice versa, to
avoid negative labor market shocks. To simplify interpretation of the gender gap, we multiply
the gender-specific LDI by the initial employment rate. The intuitive meaning of the LDl is
then: How would the initial employment rate have evolved given the national trend in female-
or male-dominated industries and the initial industry composition within the TTWAs? Finally,
the instrumental variable for the gender gap in unemployment is the difference between the
male and the female labor demand index, LDI™? — LDI/,. Again, we use the standardized
measure of the gender gap in LDI for the first-stage regression. Column 3 in Table[1.2]confirms
that the gender difference in our measure of labor demand is a valid predictor of the gender
unemployment gap.

Table[L.6|shows FE as well as IV results for the gender-specific local unemployment rates as
well as the gender gap in unemployment rates. From theory, we expect male unemployment
to reduce fertility due to a negative income effect and female unemployment to either enhance
or reduce fertility since women experience both lower opportunity costs of childbearing but
also lower income due to higher probability of unemployment. FE results in Panel A suggest
that male and female unemployment rates almost equally contribute to the overall effect
of -0.5 percent, implying no gender differences in the effect of unemployment on fertility.
Looking at birth order effects reveals that the negative effect for female unemployment is
purely driven by a strong reduction in third births. Concerning family enlargement the female
income effect seems to play a major role. At the extensive margin, that is, the decision to have
a first child, male unemployment rates matter much more which may be because men are
expected to be the main breadwinner after the birth of the first baby and thus refrain from
entering parenthood until they can afford to maintain a family. However, we should be careful
not to rely too heavily on the results in Panel A since they may suffer from an omitted variables
bias.

To this point, we have not found any evidence for differential effects of male and female
unemployment rates. Therefore, we substitute the gender-specific unemployment rates for
the gender gap in unemployment. The estimates of the coefficients suggest gender differences
as a 1 percentage point increase in the male-female unemployment gap leads to a reduction
in fertility of 0.2 percent (FE, Panel B, Column 1) and 1.9 percent, respectively (IV, Panel C,
Column 1). However, both coefficients fail to reach significance at the 10 percent level. In
contrast, IV estimates for the intensive margins are negative and significant. Increases in the
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Table 1.6 : Gender-specific effects on birth rate (by birth order)

Dependent variable (log) births per 1,000 women
(1) (2) (3) (4)
All births 1st births 2nd births 3rd and higher
order births
Panel A: FE
Unemployment rate men -0.0026™* -0.0089*** -0.0042* 0.0089***
(0.0010) (0.0022) (0.0024) (0.0031)
Unemployment rate women -0.0026* -0.0014 -0.0021 -0.0113***
(0.0014) (0.0032) (0.0032) (0.0043)
Panel B: FE
Gap in unemployment rate -0.0016 -0.0069*** -0.0030 0.0093***
(0.0010) (0.0020) (0.0023) (0.0031)
Panel C: IV
Gap in unemployment rate -0.0192 -0.0177 -0.0981*** -0.0606*
(0.0125) (0.0184) (0.0321) (0.0322)
1st stage F-stat 18.59 18.59 18.59 18.59
prob>F 0.000 0.000 0.000 0.000
Controls Yes Yes Yes Yes
TTWA time trends Yes Yes Yes Yes
Observations 41,710 41,710 41,710 41,710

Notes: All regressions contain TTWA and yearx month fixed effects. Control variables include the year-of-age
shares of 15- to 44-year-old women over all women aged 15 to 44 as well as population density, share of
migrants of reproductive age, and the year-of-age shares of 45- to 74-year-old and 75+ year-old people over
the population in each TTWA. TTWA time trends are region-specific linear trend variables. Robust standard
errors clustered at the TTWA level in parentheses, *** p<0.01, ** p<0.05, * p<0.1.

gender gap strongly reduce birth rates for second and higher-order births. For instance, if
the male unemployment rate goes up by 1 percentage point and the female rate remains
unchanged, the rate of second births per 1,000 women falls by 9.8 percent and for third
and higher-order births by 6.1 percent. If female unemployment rises, however, the sign
of the effect is reversed. Finally, a surprising finding that is hard to explain and contrary
to theory is the positive association between male unemployment (Panel A, Column 4) as
well as the gender gap (Panel B, Column 4) and higher-order birth rates. When we apply
the instrumental approach, the positive correlation vanishes and the coefficient becomes
negative and significant. Thus, we conclude that the FE results, which imply a predominance
of the substitution effect also for men, are biased.

For childless couples, neither income nor substitution effects seem to play much of a role in
fertility decisions or cancel out each other. Thus, childlessness is not the channel through
which the gender gap in unemployment reduces birth rates. It is, instead, the decision to
extend a family that is affected. Rises in male unemployment reduce birth rates due to a
negative income effect and increased female unemployment fosters higher-order fertility
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since the positive substitution effect dominates. In couples with offspring, the male partner
usually works full-time while the mother divides her time between childrearing and working.
If the risk of unemployment increases for the male partner, that is, the unemployment gap
widens, the couple decides against having more children because of the imminent loss of
income. For couples without children, the gender difference is less pronounced since usually
both partners work full-time. Thus, the loss of income is comparable for men and women,
resulting in a predominance of the income effect for women also.

To sum up, higher male unemployment relative to female reduces fertility, whereas higher
female unemployment induces women to have children. The main mechanism behind this
finding is the effect of the gender gap in unemployment on higher-order fertility. The effects
at the intensive margins are negative and large, suggesting that the substitution effect of
increased labor market uncertainty is predominant for women.

1.5 Heterogeneous Effects

Above, we looked at the effects of local labor markets on fertility by age of mothers. In this
section we run more heterogeneity tests to discover the extent to which various population
subgroups react to labor market uncertainties. Table[1.7|shows FE and IV results separately
for East and West Germany (Columns 1 and 2), German and non-German mothers (Columns 3
and 4), and by mothers’ employment status just before the birth of their child (Columns 5
and 6). Theregional differencesin the first two columnsimply that there are fewer observations
after splitting the sample. There are 204 TTWAs in West Germany and 40 TTWAs in the East
(including Berlin). FE results for West Germany are in magnitude, sign, and significance level
fairly similar to the combined coefficients, but much smaller and insignificant for the East
German TTWAs. Applying the IV strategy changes the sign but not the level of significance for
East Germany. Thus, in the former socialist part of Germany women do not reduce fertility
in response to higher unemployment rates. The effect for West Germany is large and highly
significant. Looking at the citizenship of the mothers reveals that uncertainty due to increased
local unemployment is mainly an issue for German women. We divide births by German and
non-German mothers by the respective population of all German or non-German women of
reproductive age. The FE coefficient of -0.3 percent for German mothers is slightly lower than
in the overall regression but still significant. In the IV case, it increases, implying a -1.3 percent
reduction in fertility in response to a 1 percentage point increase in the local unemployment
rate. Foreign mothers do not respond significantly to changes in local labor market conditions.
Finally, we focus on mothers’ employment status right before giving birth. The idea is that
for employed mothers, local labor market conditions might matter more since they may
fear losing their jobs when pregnancy and recessions coincide. However, neither FE nor IV
regressions reveal a significant effect on fertility rates in the TTWAs. The FE coefficient of
employed mothers at least shows a negative sign, but is not precisely enough estimated.
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This finding also holds for unemployed mothers. Heterogeneity analyses show that the most
affected group is German women in West German TTWAs.

Table 1.7 : Heterogeneity of effects on birth rate

Dependent variable (log) births per 1,000 women
(1) (2) (3) (4) (5) (6)
West East German Foreign Employed  Unemployed
Germany Germany mothers mothers mothers mothers
Panel A: FE
Unemploymentrate  -0.005*** -0.0025 -0.0030** -0.0050 -0.0025 -0.0007
(0.0014) (0.0029) (0.0015) (0.0041) (0.0063) (0.0043)
Panel B: IV
Unemployment rate -0.0248** 0.0128 -0.0131** 0.0147 0.0103 0.0169
(0.0107) (0.0285) (0.0057) (0.0165) (0.0355) (0.0251)
Controls Yes Yes Yes Yes Yes Yes
TTWA time trends Yes Yes Yes Yes Yes Yes
Observations 34,882 6,828 41,710 41,710 41,710 41,710

Notes: All regressions contain TTWA and yearx month fixed effects. Control variables include the year-of-age
shares of 15- to 44-year-old women over all women aged 15 to 44 as well as population density, share of
migrants of reproductive age, and the year-of-age shares of 45- to 74-year-old and 75+ year-old people over
the population in each TTWA. TTWA time trends are region-specific linear trend variables. Robust standard
errors clustered at the TTWA level in parentheses, *** p<0.01, ** p<0.05, * p<0.1.

1.6 Conclusion

Germany has experienced fertility rates far below replacement level ever since the 1970s. If
this trend continues, it will result, in the long run, in an ageing and even shrinking society
with possibly negative consequences for economic growth and the public budget. In this
chapter, we shed light on how adverse local labor market conditions influence birth rates. A
high unemployment rate in the area of residence may imply a high level of unemployment
risk. Theory suggests that this economic uncertainty can have consequ