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ABSTRACT
Fertility Effects of Child Benefits®

We exploit the 1996 reform of the German child benefit program to identify the causal
effect of heterogeneous child benefits on fertility. While generally the reform increased child
benefits, the exact amount of the increase varied by household income and the number
of children. We use these heterogeneities to identify their causal effects on fertility in a
difference-in-differences setting. We apply the large samples of the German Mikrozensus
and the rich data of the German Socio-economic Panel (SOEP). The reform effects on low
income couples are not statistically significant. We find some support for positive fertility
effects for higher as opposed to lower income couples deciding on a second birth.
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1. Introduction

As many industrialized societies face the problem of demographic aging and low birthrates, it
is important to study the determinants of fertility and, in particular, to understand the fertility
effects of public policies. In this study, we exploit a major reform of the German child benefit
program to investigate whether child benefits affect fertility. As the program combines cash
benefits and tax deductions, our analysis is comparable to US studies of fertility effects of
personal tax exemptions (e.g., Whittington et al. 1990, Crump et al. 2011). The measures of the
German reform varied by household income, which renders it similar to reforms of the EITC
(earned income tax credit) in the US and the WFTC (working families tax credit) in the UK.
Both programs have been studied for their fertility effects before (see Brewer et al. 2012,
Baughman and Dickert-Conlin 2003, or Francesconi and van der Klaauw 2007).

Child benefits - or family cash benefits - are available in many countries, i.e., 30 of 32
OECD countries offer such a program (OECD 2014). In most countries, these benefits are under
review and undergo reforms: Australia introduced a flat rate 'baby bonus' in 2004 (Guest and
Parr 2013). In the UK, the child benefit was recently withdrawn from higher income households
due to fiscal concerns (HM Treasury 2010). France cut back on the 'allocations familiales' in
2015 to reduce expenditures (Reuters 2014). Japan, in contrast, reformed its benefit system in
2010 with the intention to increase fertility (Suzuki 2013). Therefore, the causal effect of child
benefits is of broad and international interest.

Up until 1995, Germany organized its family benefit system using income dependent
cash transfers plus a system of tax-exempt child allowances. Critics argued that the system
disproportionately benefited high-income families. In response, the reform considered here
introduced a significant increase in cash benefits and the obligation to choose either the benefit
or the tax allowance. We investigate whether this increase in the subsidy to child raising

affected fertility.



Germany spends about 33.8 billion Euro annually on child benefits, i.e., more than 10
percent of the federal budget (STBA 2016). By international comparison, child benefits are
high and yet Germany remains a low fertility country (BMFSFJ 2008). In this situation, the
quasi-experiment induced by the 1996 child benefit reform facilitates an interesting case study
on fertility effects. The change in transfers - paid at least until the child reaches age 18 - was
substantial for some population groups and negligible for others, depending on income and
family size. We exploit this heterogeneity to test for differences in fertility responses.

This study contributes to a broad international literature, which disagrees on whether
benefits affect fertility. While some causal analyses yield strong positive fertility responses to
benefit increases, others show small or even negative effects. In the first group of studies,
Gonzélez (2013) evaluates the effect of a one-time payout of 2,500 Euro after a birth in Spain
in 2007. Abortions declined and conceptions increased, resulting in an increase of the annual
number of births by 6 percent. Cohen et al. (2013) look at changes in the Israeli child subsidy
for third and higher order births and confirm significant fertility responses to child subsidy
changes particularly in lower income families. Milligan (2005) evaluates the fertility effect of
the introduction and modification of tax allowances in Quebec. He also finds substantial fertility
increases of up to 25 percent. The effect appears to be largest in high income families. Laroque
and Salani¢ (2004, 2014) estimate structural models and simulate fertility effects of benefit
increases in France. They find substantial fertility responses but do not differentiate by income.

Conversely, a number of contributions question positive responses of fertility to
financial incentives. Crump et al. (2011) revisit the studies by Whittington et al. (1990). Based
on richer data and after testing various specifications they reject the hypothesis that child related
tax benefits affect the level of fertility. Baughman and Dickert-Conlin (2009) evaluate whether
changing incentives in the US EITC program increased fertility, but find the opposite response
among white women and no significant effects for non-white women. Francesconi and van der

Klaauw (2007) evaluate the UK WFTC program's effect on the fertility of lone mothers.



Contrary to their hypotheses, they also find negative fertility responses.' Since this reform
addressed low income households, heterogeneities by household income cannot be evaluated.

Two surveys summarize the literatures on welfare and family policy effects on fertility:
Moffitt (1998) covers the literature on welfare in the US and suggests that the findings on
fertility effects are inconclusive. Gauthier (2007) summarizes the international literature on
family policy effects on fertility and similarly concludes that the evidence is mixed and with
small effects at best.

The German literature on the fertility effects of child benefits entails two relevant yet
contradicting contributions: Haan and Wrohlich (2011) estimate a structural, dynamic discrete
choice model of joint employment and fertility choices for women in couples. The authors apply
monthly data from the 2000-2007 waves of the German Socio-Economic Panel (SOEP) and
account for taxes, childcare, child benefits, and out-of-work benefits. They find strong fertility
responses to changes in child benefits: a hypothetical increase in child benefits by 20 percent
for children under age three is associated with a significant fertility increase by 4.6 percent. The
fertility effects are largest among the less educated, those in East Germany, and those without
children. Rainer et al. (2012) evaluate the effect of the 1996 child benefit reform using a
difference-in-differences approach. The authors use annual observations from the 1992-1998
SOEP waves, i.e., the years surrounding the 1996 child benefit reform. As the reform impact
varied by income group, the authors define control and treatment groups based on education as
a proxy for income. A positive reform effect appears at best among the low educated with no

children; however, the effect is not robust.’

: Brewer et al. (2012) study the same reform and find that the fertility of women in couples indeed
increased after the reform.

2 Tamm (2010) studies the same reform with a focus on female labor market participation. Similar
to Gonzalez (2013) he finds that the increase in benefits caused a decline in maternal hours of work. In
an earlier contribution using time series methods and data for the period 1960-1995 Cigno et al. (2003)
find positive effects of a broadly defined child benefit on the annual total fertility rate in a VAR model.
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It is interesting that the ambiguous empirical findings on the relationship between child
benefits and family size go along with indeterminate theoretical predictions. If we consider
children as a "normal good" the income effect of an increase in transfers should be positive and
call forth higher fertility. The same positive fertility effect obtains if we interpret child benefit
increases as a reduction in the own price of children: it should increase demand, i.e., fertility.
If, however, parents consider child quality and child quantity as substitutes (Becker 1991), the
fertility effect of a general increase in non-labor income depends on whether the income
elasticity of child quality exceeds that of child quantity. If that is the case, rising child benefits
may even reduce fertility and increase investments in child quality (Ermisch 2003, Gauthier
2007).3

The contribution of this study is threefold: first, we add to the international literature
by considering the case of Germany as a very low fertility country. As fertility patterns are
different here, also fertility responses to financial incentives may contrast to those in the US or
the UK. Second, we present detailed analyses of the reform effects on fertility considering
heterogeneous incentives by family size. Third, we refine extant analyses of the German reform:
in contrast to Rainer et al. (2012) our hypotheses distinguish reform effect on first and second
births. We look at evidence from Mikrozensus in addition to SOEP data and thus exploit large
samples. Also, we consider strict definitions of control and treatment groups and omit
observations where the pre- vs. post-reform assignment is unclear due to potential anticipation
of the reform.

Our results confirm the findings of Rainer et al. (2012) in that there are no robust fertility
effects of the reform for low income couples. We find, however, some support for positive
fertility effects for higher income couples deciding on a second birth at the order of 10 to 23

percent. This finding is in line with our expectations, as the reform increased child benefits for

3 This argument strictly holds for higher order fertility, only. For first births, an increase in

benefits does not generate an unconditional income effect because the transfer is conditional on having
a child.



second children particularly for high income families. We provide various robustness tests,
which corroborate our findings.

The structure of the paper is as follows: section 2 describes the 1996 child benefit reform
and the relevant institutional background; here we derive our two main hypotheses. Section 3
explains our empirical approach to test the fertility effects of the reform. We introduce our data
from the German Mikrozensus as well as the SOEP in section 4. Section 5 presents our main

results, section 6 describes the robustness tests, and section 7 concludes.

2. Background and Hypotheses

The German Constitution mandates that families "shall enjoy the special protection of the state"
(Article 6). One of the main policy instruments implementing this special protection is a transfer
program labelled 'child benefit' (Kindergeld). Since the federal government established it in
1954, it grew continuously in scope and scale. Initially, families only received 25 DM per month
for the third child and for children of higher parity. Over time, the transfer was reformed in
various ways: the benefits started to be provided additionally to families for second children
(1961) and for first children (1975), benefit payout varied by income (1961-1975, 1982-1995),
and transfers were raised and at times complemented by allowable income tax deductions for
families with children.

In 1996, a major reform of child benefits was implemented which resulted in the largest
increase in these benefits in Germany ever. The German parliament passed the reform on
October 11, 1995, it came into effect on January 1, 1996 and affected all families with children,
independent of the date of birth. The reform integrated child benefits and the income tax system:
prior to the reform, both systems complemented each other and applied simultaneously (dual
system); since the reform, families have to choose between child benefits and tax deductions
(option model). It now depends on household income whether child benefits or tax deductions

are preferable; every household is assigned the most beneficial alternative by the tax authorities.



As our analysis exploits this reform, we now briefly characterize the regulations before and
after the reform.

In the years prior to the reform, regulations on child related payments contained three
elements. The first element were child benefits, which amounted to 70 DM per month for the
first child and varied by family income for higher order children (70-130 DM for a second child,
70-220 DM for a third child, and 70-240 DM for fourth and higher order children). Table 1
summarizes the child benefit amounts transferred for children of different parity over time. The
second element were income tax exempt amounts of 4,104 DM to be deducted from parental
taxable income per child and year. Due to the progressive income tax system, this saved parents
between 0 and 181 DM per child and month; the amount increased with income.* The third
element were supplementary payments; they amounted to between 1 and 65 DM per child and
month, decreasing with income. They were intended to mitigate the relative advantage the tax
exemptions granted to high income families. Overall, every family received at least 135 DM
per child and month, based on a combination of the three elements (Rainer et al. 2012).

After the 1996 reform, the supplementary payments were abolished and child benefit
payments no longer varied by income. The benefits amounted to 200 DM for the first and
second child, 300 DM for the third child, and 350 DM for the fourth child and any further
children.’ Furthermore, the reform increased the tax exempt amounts to 6,264 DM (see Liideke
and Werding 1996). While parents could receive tax advantages plus child benefits prior to the
reform, after the reform only one of the two could be realized: families with low income
benefited more from the child benefit payments whereas the tax exempt amounts per child were

the more attractive option for higher income households due to progressive tax rates.®

4 Families with an annual income below 11,232 DM saved nothing, because they did not pay any

income taxes. Families with an annual income above 244,188 DM paid the maximum tax rate of 53
percent and thus saved 4,104 DM*0.53/12=181 DM per month and child.

> The benefits rose even further in 1997 and again in 1999. By 1999 they had reached 250 DM
for the first and second, 300 and 350 for the third and fourth child, respectively.

6 It was not the family but the tax authority, which automatically chose the financially more
attractive option for each individual family. Generally, gross family annual income for couples with one

6



While the reform generally increased the net value of child-related transfers for almost
all families, the magnitude of the increase varied across the income distribution and the number
of children. Figure 1.1 depicts the total value of net child related transfers (i.e., child benefits,
child benefit supplement, savings through tax deductions) before and after the reform for a first
child. The gross income on the x-axis refers to the household income of married couples with
no children.” The graph describes the reform-induced change in financial incentives for couples
considering to have a first child.

The reform increased the net value of child related transfers almost across the entire
income distribution. The only exception were couples with annual incomes between 143,400
and 152,500 DM, for whom net transfers declined slightly.® Couples with incomes above this
interval benefited from the increased tax exempt amounts, couples with incomes below this
interval benefited from the increased direct transfers. Clearly, the largest absolute increase in
net transfers occurred for low income couples: for couples with an income below 23,232 DM
child benefits increased from 1,650 to 2,400 DM per year, i.e., by 45.45 percent.

It is noteworthy that also the increased transfers were still below the estimated cost of
raising children at the time: the income tax exemptions were designed by law to cover the
minimum of cost of raising children and in 1996 amounted to 4.104 DM annually per child, i.e.
342 DM per month. Thus the 200 DM in child benefits did not cover even the minimum of the
cost of raising a child.

Figure 1.2 shows net transfers relative to yearly gross family income. At a gross income
of, e.g., 20,000 DM the reform increased potential transfers from 8.15 to 12.0 percent of

income. With rising income, the increase in relative net transfers declines.

child had to surpass about 146,500 DM after the reform to make the tax exempt amounts more attractive
(about 153,000 DM for couples with two children). Based on our data, fewer than five percent of couple
and family households were in this top income bracket. Therefore, the vast majority of families benefited
from child benefits rather than the tax credit.

7 As tax and child benefit laws differentiate between married and unmarried couples, the patterns
for unmarried couples are slightly different.

8 Net transfers dropped by between 9.50 DM and 18.85 DM per year, i.e., negligible amounts.
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If children are a "normal good", the increase in net transfers should raise fertility. Ceteris
paribus, the effect should be largest for those with the largest increase in benefits. Net transfers
for firstborn children increased the most for low-income families, both in absolute and relative
terms. This leads us to our first hypothesis:

We expect a positive fertility response to the reform among previously childless

couples. We expect this positive response to be larger for low-income than for

high-income couples.
The ceteris paribus assumption excludes heterogeneity among childless couples with respect to
demand for child quality and opportunity costs of child raising. Both considerations suggest
that a given change in child benefits may result in smaller changes in high than low income
couples' demand for children if high income couples have a higher taste for child quality and
their demand for children responds to their higher opportunity cost of child raising. This,
however, agrees with our hypothesis that the effect of a reform which offered even smaller

benefit changes for high income couples differs by household income.

Figure 2.1 presents the absolute net transfers which couples who already have one child
could expect from a second born child before and after the reform. For second children, the
reform implied different shifts in incentives: after the reform, families with an annual income
of up to 32,000 DM gain only slightly (up to 60 DM per year). Families with an income between
32,000 and 62,500 DM lose up to 190 DM per year in terms of net transfers for a second child.
Couples with an income above the threshold of 62,500 DM were subject to discretionary
income related reductions in child benefits before the reform. They gain because the reform
abolished these reductions. The increase in net transfers amounts to up to 520 DM per year.

Figure 2.2 depicts the net transfers due to a second child relative to household income.
In the lower part of the income distribution net transfers declined with the largest drop at an

income level just below the threshold of 62,500 DM (i.e., at 62,400 DM), where it dropped



from 4.5 percent in 1995 to 3.85 percent in 1996. The largest relative increase in net transfers
occurred slightly above the threshold at 63,800 DM, in particular from 2.94 percent of gross
income in 1995 to 3.76 percent in 1996.

With its joint effect on benefits for first and second born children, the reform increased
virtually all families' disposable income (see Figure A.l in the appendix). For all families, the
increasing benefits for first born children overcompensate any benefit reduction for second
births. Due to this reduction in the fixed cost of children and ceteris paribus, we expect a general
increase in second child fertility.” At the same time, the reform changed incentives for second
births for low- and high-income families differently: the share of net transfers for second born
children in household income declined for low-income families and increased for high-income
families. If we abstract from heterogeneity in the demand for child quality and opportunity costs
we obtain the following second hypothesis:

We expect an overall positive fertility response to the reform in terms of second

born children. We expect this positive response to be larger for high-income than

for low-income families.

However, as soon as we allow for heterogeneity in the demand for child quality and in
opportunity cost it is conceivable that even the larger child benefit increase for higher income
couples is insufficient to balance these couples' higher shadow cost of child bearing.!® The
shadow cost of children is higher for higher income couples because they forgo higher earnings
to raise a child and they tend to invest more in each child. Thus, it remains an empirical question
whether the larger child benefit increase for second births is large enough to balance these
family-income related differences in demand for second births and which of the countervailing

mechanisms dominates.

9
10

For a similar argument see, e.g., the discussion of child benefit effects in Cigno (1986, p. 1042).
Cohen et al. (2013) find smaller responses to a given child benefit increase among high than
among low income households.



Figure 3 shows the net transfers for a third child, from the perspective of a couple with
two previous children. Net transfers increased for most families, but they did not rise
monotonously with household income. Furthermore, for families with an income between about
55,400 and 80,900 DM the income related fertility incentive declined after the reform. Here,
we cannot derive clear income based hypotheses about differential fertility responses for high-
vs. low-income families. The situation is even more complicated for children of fourth and fifth
parity. Therefore, we limit our analyses to the reform’s fertility effect on first and second births.
Appendix B studies the situation for third births.

Four additional institutional features and changes are relevant for our analyses (see
Rainer et al. 2012): first, the number of years for which parents could claim child benefits
increased in 1996 from 16 to 18 years."" If the child benefit reform yields heterogeneous fertility
effects, then extending the payout period magnifies these differences across income groups.
Second, child benefits are considered in the means test for social assistance: when child benefits
increase, welfare payments decline by the same amount. Therefore, the reform does not affect
the fertility incentives of welfare recipients and we exclude them from our analyses.'? Third, on
January 1, 1996 a reform became effective that introduced a legal entitlement for a place in a
half-day kindergarten for three year olds. As this reform had been passed already in 1992
(Kinder- und Jugendhilfegesetz 1992) we do not expect to see specific fertility responses to this
reform at the cutoff date of the child benefit reform in 1996. Fourth, a general income tax reform
took effect along with the child benefit reform starting January 1, 1996. This reform decreased
the tax burden, mostly for low-income earners.”* Beyond these four institutional features and
reforms there were no substantial transitions of the German labor market and social policy

system during our period of observation (see e.g., Luthen 2016, Kluth and Gasche 2015, or

11
12

If children are in training parents can receive benefits up until age 25.

In principle, welfare recipients constitute an independent control group for the reform. However,
as our data provide very few births in this subsample (56 overall), we only pursue this strategy as a
robustness check.

13 In appendix Figure A.2 we show the reform induced shift in marginal and average tax rates.
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Caliendo and Hogenacker 2012). In the next section, we describe our empirical strategy and
explain how our strategy responds to the reforms in childcare and the income tax system which

occurred simultaneously with the child benefit reform.

3. Empirical Strategy and Identification

3.1  Empirical Strategy

Our strategy to identify the causal fertility effect of the child benefit reform rests on the
heterogeneity of the reform's effect for low- and high-income families. We use this
heterogeneity and apply a difference-in-differences approach.

Following Becker (1991), we assume that the cost of a marginal child affects parents'
desired number of children. Overall, we expect a positive fertility response to the reform,
because child benefits increased for virtually every family. Regarding first (second) births,
financial incentives increased most for low-income (high-income) families such that we expect
a stronger response of that group.'* We analyze reform effects separately for families without
previous children and for families with one previous child.

As income is likely to be endogenous to fertility, we cannot use it to define treatment
and control groups. Instead and in order to proxy for income, we follow the literature (e.g.,
Brewer et al. 2012) and use parents' education, which is arguably more exogenous to fertility
and consider income only in robustness tests. Couples with low vs. high educational attainment
make up the treatment vs. control groups in the sample of childless couples. For the sample of
couples with one child, we reverse the definition of treatment and control group, because in this
case the high-income or highly educated couples experienced the largest increase in net
transfers. To isolate the treatment effect y, we estimate a linear model of the form:

Yit = a treat;; + B post;; + y(treat - post) ;s + x;,0 + & . (1)

14 For second births this is under a caveat. The difference in the benefit change between high and
low incomes must be sufficient to outweigh the higher shadow price of children for high income couples.
As discussed in section 2, empirical analysis must show whether this is the case.
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The dependent variable y indicates whether couple i in period t had a birth in the previous 12
months. The variable treat denotes whether a couple belongs to the treatment group. The
variable post yields whether the fertility decision occurred after the reform. The covariate
vector x describes, e.g., characteristics of both parents and time and year fixed effects. The
coefficient of the interaction between treat and post (y) captures the treatment effect, which

we estimate by ordinary least squares regressions.

3.2 ldentification Issues
In this section, we discuss four relevant challenges to our identification strategy: first, fertility
responses in anticipation of the reform, second, the childcare reform, third, the income tax
reform and fourth, the existence of parallel trends between low- and high-educated couples.

The first challenge is that couples may have anticipated the reform. If they adjusted their
fertility already prior to the implementation of the reform on January 1, 1996, this might bias
the estimated reform effect. The German parliament passed the reform in October 1995
(Bundeskindergeldgesetz 1995). Thus, children conceived in (immediate) response to the new
law could not have been born prior to June 1996. We carefully separate pre- and post-reform
fertility outcomes and take account of an intermediate anticipation period.'s

The second challenge to our identification strategy is the introduction of an entitlement
to subsidized half-day childcare for children aged three and above. If this reform affected the
fertility of our treatment and control groups differentially, our estimates might conflate the
effects of the two reforms. This, however, is unlikely: first, while both reforms came into effect

the same day, the German parliament passed the law introducing the childcare entitlement as

15 However, the Bundestag first discussed the reform in March 1995 and its specifics were under

debate until October. If (potential) parents adjusted their fertility choices already in anticipation and
conceived a child as early as April 1995, births as early as January 1996 may already be in response to
the reform. This is an unlikely outcome: first, it is uncommon that pregnancies occur immediately and,
second, it would be surprising to see parents respond already to the possibility of a reform. However, in
the unlikely event that parents responded to the reform very early, we were to underestimate the true
reform effect because we would overestimate pre-reform fertility.
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early as summer of 1992 (Kinder- und Jugendhilfegesetz 1992). Therefore, fertility responses
to this reform should have been realized already in the three years leading up to the enactment
of the childcare reform. Second, if the reform of childcare entitlements swayed any parents to
have a child, the resulting children would have led to increased kindergarten enrollments of
three year olds once the childcare reform was in effect. As enrollment of three year olds stayed
stable in the years after the enactment of the reform (BMFSFJ 2005), we argue that the childcare
reform does not cause fertility responses as of 1996 and therefore does not threaten our
identification approach.'®

The third challenge to our identification strategy is the income tax reform which
parliament passed together with the child benefit reform. The income tax reform increased the
disposable income of low-income families while high-income families were hardly affected
(see Figure A.2 and Liideke and Werding 1996). Thus, we expect that the income tax reform
has a positive fertility effect which decreases with income.

As our identification strategy does not allow us to control for this effect, we obtain an
upward bias in our estimate of the treatment effect for childless couples. However, the
estimation of a significantly positive treatment effect would show that the fertility of the low-
income group responds to changes in net income. The largest reduction of the tax burden from
the income tax reform applied to couples with a taxable income of 24,100 DM. Their tax
reductions amounted to about 2,500 DM while the increase in potential benefits from a first
child amounted to 780 DM. Thus, 23.8 percent of the potential total income increase is
conditional on having a first child. Therefore, at least about one quarter of any estimated effect
is connected to the increase in child benefits.

The situation is reverse for the analysis of second births: here, the fertility response to

the child benefit reform among high-income families should exceed that of low-income

16 In addition, some studies show that even larger reforms of child care availability did not yield

fertility effects (e.g. Bick 2016, Fuchs and Schwientek 2016) or only caused informal care to be
substituted by more formal care arrangements (Havnes and Mogstad 2011).
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families. A fertility effect of the general tax reduction for low-income families with a first child
would downward bias the estimated differential effect of the child benefit reform on second
births. Therefore, difference-in-differences estimates constitute a conservative lower bound.
The fourth challenge to our identification strategy is to show that fertility for treatment
and control groups developed along parallel paths in the periods prior to the reform (common
trends assumption). As aggregate fertility rates are not available by parental education and child
parity, we use the information provided in the large Mikrozensus surveys of 1995 and 1999 to
approximate the different birthrates over the relevant period.'” The calculation of past birthrates
is based on the age distribution of children observed at the time of the interview. Based on the
observed children in the household, we impute a couples' past fertility. We proxy past birthrates
by relating the number of couples with a birth to those without one. In this approximation, we
consider only married couples, because for them we know the date of marriage and thus the
duration of the partnership. Clearly, the approach is imprecise as, e.g., couples with births in
the past may have split, children may not be living in a couple's household, and unmarried
couples are not considered altogether. Figures 4.1-4.4 describe the development of birthrates
for married couples in the treatment and control groups, i.e., with high and low education. We
show first the development for previously childless couples and then for couples with one
previous child. We offer two definitions of education groups (narrow and broad) which we
define in the next section. The figures yield parallel developments of pre-reform birthrates,
which suggests that the common trends assumption holds. In addition to this graphic evidence
we tested and confirmed the robustness of our main results by allowing for heterogeneous time

trends for treatment and control groups.

17 Exact data are available in the SOEP, as well. However, the small number of observations in the

relevant groups does not permit informative depictions of the developments; the resulting figures jump
erratically.
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4 Data

4.1  Mikrozensus

Our first data source is the German Mikrozensus which samples one percent of German
households. We use the 1995-1999 waves of data. The interviews took place in April of each
year. The scientific use files provide access to 70 percent of the overall sample.

We consider married and non-married cohabiting couples where the woman is at least
25 years old, i.e., at an age when most individuals have finished their education.'”® We set the
upper age limit for women in the sample to 40 years because fertility rates of older women are
very small (for similar strategies see Rainer et al. 2012 and Brewer et al. 2012). We only
consider West Germany because East Germany exhibited very unstable fertility patterns in our
observation period, right after unification (Goldstein and Kreyenfeld 2011). We use couples
where both partners are German nationals to limit the impact of heterogeneous fertility cultures
(Cygan-Rehm 2014). We exclude welfare recipients because the reform did not change this
group’s income situation (Bundessozialhilfegesetz 1991).

The dependent variable describes whether the couple has a child under the age of one
living in the household.”” We consider the observations from the Mikrozensus waves 1995 and
1996 as the pre-reform sample. As the interviews took place in April, newly born children
below age one observed in these surveys must have been conceived by July 1995 before the
reform law was passed. We observe post-reform fertility outcomes based on the Mikrozensus
waves 1998 and 1999. Again, we consider children below age one in the household. The earliest

possible date of conception for below one year olds observed in April 1998 is July 1996 and

18 We do not study the behavior of single women because their fertility rates are very low (1.25

percent among childless and 1.0 percent among those with one child compared to about 10 percent
among couples) and because their economic situation of single mothers is governed by different
mechanisms: it is affected by the scarcity of child care supply for infants in the 1990s and social norms
that pushed recent mothers out of the labor market. About one third of single mothers receive welfare
benefits. We expect that the single mothers respond less to child benefit reforms than couples. The issue
is left for further research.

19 The Mikrozensus provides the age of all members of the surveyed households. If there is a child
of age 0 living in the household, we consider this to be a recent birth.
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therefore well after the reform came into effect. Our sample thus covers births from April 1994
to April 1996 as pre- and from April 1997 to April 1999 as post-reform outcomes. We omit
births between April 1996 and April 1997 because without information on the month of birth
we cannot determine whether they were conceived before or after the reform (uncertainty gap).
We use educational attainment of both partners based on the International Standard
Classification of Education scale of 1997 (ISCED) to proxy the low- and high-income groups
which make up our treatment and control groups.?’ We apply two definitions of low vs. high
education in our regressions: a narrow definition offers a precise approximation of the relevant
income groups and a broad definition maintains larger sample sizes.
The narrow definition labels all couples where both partners have at most ISCED-level
2 as low education and all couples where both partners have ISCED-level 4 or higher as high
education couples. Here, the highly educated couples clearly have higher incomes than the
lowly educated: Figure 5.1 shows the income distribution of both groups in the narrow
definition for couples without children. Figure 5.2 shows the same for couples with one
previous child; the dashed line represents the turning point in terms of increasing or decreasing
incentives for a second child in terms of net incomes based on the child benefit regulations (see
Figure 2.2).2' 55.2 percent of the low education couples have an income below this threshold
and 82.3 percent of the high education couples have an income above the threshold.
The broad definition of low and high education labels couples where both partners reach
at most ISCED-level 3 as low education and couples where at least one partner reaches ISCED-
level 4 or higher as high education couples. The advantage of this definition is that all

observations can be assigned to a group. The disadvantage is that the incomes of the groups are

20 In a robustness test we consider fathers' education only, in order to avoid the potential

endogeneity of maternal education with respect to fertility choices. Table A.1 in the appendix describes
the ISCED coding in terms of school and vocational degrees. We present the distribution of annual
household net income and the income-specific birthrates in Figure A.3 in the appendix.

2 This threshold lies at annual gross household incomes of roughly 63,000 DM. Since we only
have data on net income in the Mikrozensus, we provide the income distribution in terms of net income,
for which the threshold is roughly at 43,000 DM.
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less distinct than in the narrow definition. Figures 5.3 and 5.4 show the income distributions
for low and high educated couples in the broad definition without children and for couples with
one child, respectively.

Table 2.1 provides the sample sizes and birthrates for both definitions and for couples
without children and with one child. We can apply analysis samples of 11,385 (7,046)
observations in the narrow education definition and of 36,304 (33,175) in the broad definition
for couples at risk of a first (second) birth, respectively. Births of firstborn children declined
after the reform and did so more strongly for the lowly educated. Births of second born children
increased for all groups except the lowly educated in the narrow definition.

Our estimations consider a vector of control variables. These capture parents' age and
marital status and (for families with a previous child) years since last birth. We lag these
variables to the year prior to the birth in order to capture parents' characteristics at the time of
conception. Furthermore, we control for the survey year, the federal state and the size of the
community the couple lives in. We show descriptive statistics on the covariates in Tables A.2

and A.3.

4.2  German Socio-economic Panel (SOEP)
Our second data source is the German Socio-economic Panel, a long running household survey
(Wagner et al. 1997).22 The SOEP provides smaller samples than the Mikrozensus, but offers
full fertility biographies. We use the 1992-1998 survey waves of the SOEP and generate a data
set, which is comparable to that based on the Mikrozensus.

Again, we consider cohabiting couples in West Germany. We exclude couples if one of

the partners has a migration background.” We drop welfare recipients and couples where the

2 We use the Socio-Economic Panel (SOEP), data for years 1984-2013, version 30, SOEP, 2014,
doi:10.5684/soep.v30.

3 In the Mikrozensus data we dropped non-nationals because there is no information on the
preferable indicator of migration background.
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female is outside the age range of 25-40 years. This provides us with an analysis samples of
314 (262) observations in the narrow education definition and of 1,224 (1,414) in the broad
definition for couples at risk of a first (second) birth, respectively.

Again, our dependent variable describes couples' fertility outcomes. While in the
Mikrozensus we observe whether there is a child in the household and impute parental
characteristics at the time of conception, the SOEP allows us to connect observations on
families over time. We combine a couple's characteristics in the year of the interview with their
fertility outcomes in the following calendar year.

Given that the reform was first discussed in March 1995 and the law passed parliament
in October 1995 to take effect January 1, 1996, conceptions between March and October 1995
(i.e., births between about December 1995 and June 1996) fall into a transition period
(uncertainty gap). In order to assign fertility outcomes correctly to the pre- vs. post-reform
period we do not use the 1995 interviews and 1996 fertility outcomes. We depict our sampling
strategy with respect to the assignment of pre- and post-reform outcomes and the connection
between couples' characteristics and fertility for the Mikrozensus and SOEP data in Figure A.4.

As before, we define treatment and control groups based on the ISCED education scale.
Table 2.2 provides sample sizes and birthrates pre- and post-reform for the two different
definitions of high and low education. Again, our covariates include parents' age, federal state,
and marital status and (for families with a previous child) categorical indicators of birth spacing.
Also, we control for the month and year of the interview. Tables A.4 and A.5 show descriptive

statistics of all covariates, except for years and interview months.

5. Results
Tables 3-6 show the estimation results of our difference-in-differences models. Tables 3 and 4
show results for first and second births based on the Mikrozensus and Tables 5 and 6 those for

first and second births based on the SOEP data. In each table, we describe the findings based
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on the narrow definition of treatment and control group in columns 1 and 2 and based on the
broad definition in columns 3 and 4. It is important to recall that changes in income tax rates
may generate an overestimation of the effects for first births and low income households and
an underestimation the effects for second births and high income households.

Table 3 presents the estimation results for couples with no previous children. In columns
1 and 2 the coefficients show virtually no change in fertility for the reference group of high
educated couples in the post-reform period, and a generally lower fertility for low compared to
high educated couples. Our main interest rests on the coefficient of the interaction of low
education and post-reform indicators, i.e., the causal effect of the higher child benefit increase
for low income families. Contrary to our expectation of a positive treatment effect, the
coefficient is negative and statistically significant in columns 1 and 2, i.e., with and without
additional controls.

We can offer two explanations for this surprising result: first, if low educated couples
have lower ages at first birth our sample which conditions on the female being at least age 25
may overlook some births in the treatment group. When we add younger females to the sample
the negative effect loses statistical significance (results available upon request). A second
explanation may be that the treatment group contains a share of couples who had migrated from
East to West Germany. As East Germans experienced vast fertility declines after reunification
(total fertility rates dropped from 1.57 in 1989 to 0.77 in 1994, see Conrad et al. 1996) this
might drive the negative effects. Unfortunately, the Mikrozensus data do not offer information
on individual migration histories.

In columns 3 and 4 of Table 3, again, the coefficient of the interaction term again does
not yield the expected positive fertility effect for the lower income couples after the reform. It
is small and statistically insignificant. Thus, the Mikrozensus data yield no evidence to support
our first hypothesis. Instead, if they suggest anything, it is rather the opposite — a negative

fertility effect of the reform for first births. While surprising, this result is not entirely unheard
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of in the literature. Francesconi and van der Klaauw (2007) find declining fertility among single
UK mothers in response to more generous tax credits for working mothers. Also, studies based
on time-series of birthrates such as Baughman and Dickert-Conlin (2009) and Crump et al.
(2011) yield falling fertility rates after more generous transfers were introduced.

Table 4 presents the Mikrozensus based estimation results for reform effects on the
propensity of a second birth. In columns 1 and 2, the estimated coefficient of the post- reform
indicator is negative and statistically significant. The estimated treatment effect is positive and
statistically significant. This indicates a general fertility reduction after the reform which the
reform mitigated for the highly educated. The size of the treatment effect appears plausible:
after the reform, the fertility of highly educated couples with one child remains fairly stable,
while that of low educated couples with one child drops by 4.5 percentage points (see column
2) yielding a positive post-reform effect of 22.6 percent.* The estimations for the broad
definition of control and treatment groups yield smaller coefficient estimates: however, when
control variables are considered, the coefficient of the interaction term again is statistically
significant and positive suggesting a 9.6 percent difference in the fertility increase for the
treatment group compared to the control group. s Overall, the results based on the Mikrozensus
data agree with our second hypothesis.

Tables 5 and 6 show the results based on the SOEP data. Here, sample sizes are reduced
by more than factor twenty compared to the Mikrozensus data. The main effects of the reform
on the probability of having a first birth (row one in Table 5) confirm the results from the
Mikrozensus: there is no support for the hypothesis that the reform yielded a significant general
fertility effect. Again, lower educated couples tend to have fewer first births than higher

educated couples. However, we find no support for hypothesis one as the estimated coefficients

# 22.6 percent are obtained when dividing the estimate of the reform effect (0.037) by the pre-

reform birth rate for highly educated couples in the narrow definition (0.164), see Table 2.1.
2 9.6 percent are obtained when dividing the estimate of the reform effect (0.013) by the pre-
reform birth rate for highly educated couples in the broad definition (0.135), see Table 2.1.
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for the interaction terms are statistically insignificant. Table 6 shows the results of SOEP based
tests of hypothesis two. While the propensity to have a second child increased after the reform
we find no evidence that the reform yielded a significant positive fertility effect for the high vs.
low educated couples with one previous child. All estimated treatment effects in Table 6 are
negative. The estimations based on SOEP data confirm the findings of Rainer et al. (2012) who
find no robust reform effects using this data source.

In sum, we obtain no support for hypothesis one and some support for hypothesis two
based on the Mikrozensus samples. The overall evidence in favor fertility effects is weak;
however, due to the lack of statistical power available in the SOEP based analyses we consider
the Mikrozensus results slightly more reliable. Next, we discuss a set of robustness tests for

these findings.

6. Robustness Tests

We performed numerous robustness tests and discuss five sets of additional results:

First, Table 7 presents the estimation results when we replace the education proxies by
measures of household income. These results may be inconsistent if the endogeneity of income
generates, €.g., an upward bias in the fertility-income gradient. Nevertheless, the estimates of
the reform effects may still yield the correct sign. We contrast couples in the lowest income
quartile with those in the highest quartile. In the first two columns, we consider only couples
without prior children; here, the low income couples are the treatment group. In columns 3 and
4, we only consider couples with one prior child. Here, the high income couples are the
treatment group. The results display no general rise in fertility after the reform and a negative
correlation of income with fertility. None of the four models yields statistically significant
treatment effects, i.e., the estimates of all 'income by post-reform' interactions are statistically

insignificant. This confirms that the reform most likely did not yield substantial fertility effects.
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Performing the same analysis with data taken from the SOEP similarly yields no statistically
significant estimates of treatment effects (see Table A.6 in the appendix).

In addition to grouping high and low income households based on belonging to the first
or fourth quartile of the household income distribution, we split the sample based on the income
cutoff that separated the households with one child into those that lost or hardly gained by the
reform and those that gained substantially (cf. Figure 2.1). That value amounts to gross
household incomes of 63.000 DM per year. As the Mikrozensus only provides net household
incomes, we approximated the gross income cutoff using a net income cutoff of 43.000 DM.
Table A.7 shows the estimation results based on the Mikrozensus data, Table A.8 shows the
results based on the SOEP, where we can apply the gross income cutoff. The estimates in Table
A.7 confirm those in Tables 4 and 7 and show a positive and in the specification without control
variables significant treatment effect on second births at the order of about 9 percent. The SOEP
estimates for the treatment effect on first births are negative and significant with and without
controls. This supports the findings from Table 5. The coefficients for the effect on second
births are statistically insignificant.?

A second set of robustness tests investigates sample selection issues. We originally
omitted couples from East Germany, immigrants, and those with females younger than 25 or
older than 40. In Tables 8 and 9 we present the results of estimations based on Mikrozensus
data for first and second births when these sample restrictions are lifted, i.e., we consider all

observations of cohabiting couples where the woman is aged 18 through 49.%” The results for

26 In further estimations, we considered net household incomes reduced by the female's earnings.

When considering only male incomes, which are arguable more exogenous, we find significant negative
treatment effects for low income households regarding first births and significant positive effects for
high income households regarding second births (see Table A.9). We obtain the same results when we
consider imputed incomes. In addition, we replaced the education proxies that are based on both spouses'
education outcomes by focusing on the male spouses' education exclusively, as that may be more
exogenous than female education. The results are robust to this modification. Also, we replaced
education outcomes observed for adults by educational choices at age 10. In this setting, we do not
observe any statistically significant treatment effects.

27 We also generated the estimation results when each of the limitations was restricted individually.
The results are very similar.
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couples without prior children (Table 8) confirm the previous findings using the main sample:
the treatment effect is negative and statistically significant for the narrow definition and small
and insignificant for the broad definition of treatment and control group.

Table 9 presents the estimates for the reform effect on second births. Columns 1 and 2
yield the expected positive effect for high education couples, but the effect is statistically
insignificant and its magnitude is smaller than in the main regressions in Table 4. The estimated
reform effects in columns 3 and 4 are comparable in size to those in the main regressions and
statistically significant, thus corroborating prior results. Thus, we continue to find evidence in
favor of a positive reform effect on second births. Overall, our results are robust against changes
in the selection of the analysis sample.?*

In addition, we tested whether our results hold up when we only consider married
couples. The estimation results based on the thus reduced samples are very close to the results
obtained in Tables 3 and 4 with significantly positive effects for second births (see Tables A.10
and A.11 in the appendix).

A different type of sample selection bias can result if our sample of one-time parents
contains couples who only experienced a first childbirth due to the reform. In order to evaluate
whether this concern is relevant to our results we re-estimated our models for second births
after omitting couples from the sample who had experienced the first birth in time window that
would include post-reform events. We show the estimation results when omitting observations
within an interval of 3 years after a first birth in Table 10 for the broad and the narrow
definition. The results are very similar to the main estimations. Therefore, this potential bias

does not affect our findings.

28 We also considered the SOEP data with the extended sample definition in robustness tests.

Again, the estimates of the treatment effects remain insignificant both for first and second births.
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In a third set of robustness tests, we compare reform effects for couples with and without
welfare receipt.”” This is of interest as couples who received welfare were unaffected by the
reform: any child benefit increase was deducted from their welfare payments and net transfers
remained constant. In Table 11, we study the response of parents without prior children. Here,
we expect a positive treatment effect in the low education group. In columns 1 and 2 of Table
11, we only consider low educated households based on the narrow definition and compare the
welfare recipients among them who are newly added to the sample, to non-recipients. In row 2
we observe that compared to low educated welfare recipients the low educated non-recipients
generally have a significantly higher propensity to have a first birth. Contrary to expectations,
the estimated treatment effect in row 3 is negative, statistically significant, and quite substantial.
However, these results are based on a rather small sample which comprises only 99 welfare
recipients and with only a single birth among them over the entire period of observation.

In columns 3 and 4 of Table 11 we repeat this analysis using the broad definition of
couples’ educational attainment. In this case, the overall sample size increases by factor ten and
we observe 232 welfare recipients with 13 births. Here, we do not find a significant treatment
effect. In columns 5 and 6 of Table 11, we consider all couples without children without
conditioning on education. We expect that overall the reform increased incentives for additional
births among non-recipients, while welfare recipients’ fertility remained unaffected. However,
again all coefficient estimates of interest are statistically insignificant which suggests that those
affected by the reform do not modify their fertility compared to those not affected.

In our fourth set of robustness tests we study state level heterogeneities that may affect
responses to federal reforms. In particular, one might expect different fertility responses in

states with high and low child care supply or with high and low aggregate unemployment. So

» This comparison is not plausible for couples with one child where we expect the positive

treatment effect among those with high income. As high education and high income couples are not
likely to be on (means-tested) welfare, we do not use the control group of welfare recipients to test our
second hypothesis.
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far, all our models already controlled for federal state fixed effects. Now, we considered
specifications which add state-level linear and quadratic time trends. The main findings are
robust to the additional controls. Table A.12 shows the results.

Our final set of robustness tests considers the timing and spacing of births. As we find
some evidence for positive fertility effects on second births for high income households, it is of
interest whether this truly increases fertility. Alternatively, the positive effect might be due to
timing, i.e., an earlier second birth in the mothers' life, or to spacing, i.e., reduced birth intervals
between first and second births. As these analyses use only the small subsample of mothers
who gave birth in the period of observation, we neglect the very small SOEP samples and focus
instead on results from the Mikrozensus. In Table A.13, we present the estimation results when
the dependent variable is the age of mothers who gave a second birth. If the fertility effect were
due to an earlier timing of birth, we would expect a significant negative effect of the reform.
However, we find the opposite: after the reform, higher educated mothers were older than
before the reform. In order to investigate whether spacing matters, Table A.14 shows estimation
results where the dependent variable reflects the time between the first and the second birth. If
the fertility increase were due to reduced birth intervals, we would expect a negative reform
effect. However, we observe statistically insignificant effects, which are positive in the narrow
definition and negative but very small in the broad definition. Therefore, it is unlikely that the
fertility effect is due to timing or spacing. Overall, the evidence suggests that we observe

additional rather than earlier second births.3

30 We also estimated the timing effect for first births. Based on the Mikrozensus data we obtain

significant negative effects of the reform on maternal age at first birth, which were highly significant
with the narrow definition of education and statistically insignificant and smaller with the broad
definition. This suggests that the lack of a positive fertility effect for first births is not due to a
postponement of births. If the reform brought about a reduced age at motherhood, it is possible that the
lack of a short-run positive fertility effect for first births will be accompanied by a long-run increase in
completed fertility.
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7. Conclusions

In this paper, we apply a difference-in-differences approach to identify the causal effect of an
increase in child benefits on fertility in Germany. We use the heterogeneity of the reform across
population groups to identify treatment and control groups and to differentiate couples who are
more and less strongly affected by the reform. From a theoretical perspective, an increase in
child benefits can be expected to yield positive fertility responses. Particularly for low income
parents deciding on a first birth and for high income parents deciding on a second birth
increased transfers reduced the cost of additional children.

We apply data from the German Mikrozensus and the German Socio-economic Panel
(SOEP) and approximate treatment and control groups based on educational attainment. We do
not find a positive treatment effect for low income couples deciding on a first child. We find
some evidence of a positive fertility effect for higher income couples deciding on a second child
of between 9.6 and 22.6 percent when we use the Mikrozensus data. We identify short run
fertility responses to the reform. However, as we do not find evidence in favor of countervailing
timing and spacing adjustments the short run may well be identical to the long run and
completed fertility response. Numerous robustness tests confirm our findings. The increasing
responsiveness of fertility across child parity agrees with the observation that the marginal cost
of an additional child may be declining in family size. Milligan (2005) found for a reform in
Quebec that the response to financial fertility incentives increase with family size. Our results
are in line with these findings.

However, in contrast to some of the literature, our analysis does not yield evidence of a
general fertility incentive provided by child benefit payments. This is notable as the nominal
benefit amount changed substantially from 70 to 200 DM already for first births. In principle,
the difference of the reform impact for treatment and control groups might be insufficient to
identify an effect. We can rule out that mismeasurement connected to using income proxies

drives the lack of a general effect: when we define treatment and control groups based on
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income we do not find significant correlation patterns, either. Also, it seems unlikely that the
lack of a strong fertility effect is driven by a child quality-quantity tradeoff where additional
income could be invested in the quality rather the quantity of children: first, this tradeoff should
not affect first births. Second, we do find evidence supporting an increase of second birth
fertility where the tradeoff in favor of quality instead of quantity should matter.

While some of the literature which finds positive and significant fertility effects of
transfers uses fully parametrized structural models (e.g., Laroque and Salanié (2004, 2014) and
Haan and Wrohlich 2011), we identify the causal effect of benefits based on a quasi-natural
experiment. Also, many prior contributions evaluated the fertility response to benefit increases
just for low income households (e.g., Brewer et al. 2012, Francesconi and van der Klaauw 2007,
Baughman and Dickert-Conlin 2009), or only for third and higher order births (Cohen et al.
2013). In contrast, we consider a universal child benefit. Our results are in line with Milligan
(2005) who finds no fertility effects of general benefit increases in the low income population,
but positive significant effects for high income households.

Not finding strong fertility effects is an important result for family policy, which often
relies on cash transfers to secure the financial wellbeing of young families and to incentivize
childbearing. Given the substantial resources invested in child and family support, e.g., in the
case of Germany, it is important to know that they are not likely to be effective in incentivizing

first births and that they are particularly ineffective for low income couples.
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Table1  Level of child benefits over time

Year 1. Child 2. Child 3. Child 4. Child and further
1992-1993+ 70 70 - 130* 140 - 220* 140 - 220*
1994-1995+ 70 70 - 130* 70 - 220%* 70 - 240%*

1996 200 200 300 350
1997-1998 220 220 300 350

1999 250 250 300 350
2000-2001 270 270 300 350

Notes: Benefits in DM per month; + marks the years in which the supplement payments of up to
65 DM per month were paid to low income families; * marks income dependent cuts in child
benefits.

Source: BMF 2008.

Table 2.1 Descriptive statistics of births for couples without children and with one child
from the Mikrozensus by educational group

Couples without children Couples with one child

Narrow definition Broad definition Narrow definition Broad definition

Low High Low High Low High Low High
N 1,567 9,818 16,522 19,782 1,754 5292 19,429 13,746
Births 107 1,104 1,644 2,168 146 885 1,859 1,948
Birthrate prereform | 9.01%  11.57% 10.14% 11.15% 991% 16.36% 9.43% 13.51%
Birthrate postreform | 5.12%  10.96%  9.75% 10.78%  6.77% 17.05% 9.72% 14.81%

Source: Own calculations based on the Mikrozensus waves 1995, 1996, 1998, and 1999.

Table 2.2 Descriptive statistics of births for couples without children and with one child
from the SOEP by educational group

Couples without children Couples with one child

Narrow definition

Broad definition

Narrow definition

Broad definition

Low High Low High Low High Low High
N 42 272 573 651 58 204 832 582
Births 2 31 61 80 3 29 82 80
Birthrate prereform 7.14% 1333% 11.46% 13.21% 3.33% 16.67% 8.43% 13.74%
Birthrate postreform | 3.57%  9.87%  9.82% 11.59% 7.14% 12.28% 11.36% 13.75%

Source: Own calculations based on the SOEP waves 1992-1994 and 1996-1998.
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Table 3  Estimation results: reform effect on the propensity to have a first child based
on Mikrozensus data

High vs. Low Education High vs. Low Education
(Narrow Definition) (Broad Definition)
1 2 3 4

Post Reform -0.006 -0.010 -0.004 -0.006

(0.0006) (0.008) (0.004) (0.005)
Low Education -0.026** -0.019 -0.010** -0.011**

(0.012) (0.012) (0.005) (0.005)
Low Educ.*Post Reform -0.033** -0.024* -0.000 0.001

(0.015) (0.015) (0.0006) (0.0006)
Additional Controls No Yes No Yes
N 11,385 11,385 36,304 36,304
R? 0.0031 0.0489 0.0003 0.0489

Notes: Robust S.E. in parentheses, * p<0.10, ** p<0.05, *** p<0.010. The dependent variable in all
models is birth in t. Its mean is 0.1063 in the narrow definition and 0.1050 in the broad definition. The
additional controls are sets of dummies for mother's and partner's lagged age in steps of 4 years, lagged
marital status, federal state, year of observation, and city size.

Source: Mikrozensus waves of 1995, 1996, 1998, and 1999, own calculations.

Table4  Estimation results: reform effect on the propensity to have a second child
based on Mikrozensus data

High vs. Low Education High vs. Low Education
(Narrow Definition) (Broad Definition)
1 2 3 4

Post Reform -0.031%** -0.045%** 0.003 0.002

(0.013) (0.015) (0.004) (0.005)
High Education 0.065%** 0.025%* 0.041%%* 0.030%**

(0.013) (0.012) (0.005) (0.005)
High Educ.*Post Reform 0.038** 0.037%* 0.010 0.013*

(0.017) (0.016) (0.007) (0.007)
Additional Controls No Yes No Yes
N 7,046 7,046 33,175 33,175
R? 0.0111 0.1302 0.0052 0.1080

Notes: Robust S.E. in parentheses, * p<0.10, ** p<0.05, *** p<0.010. The dependent variable in all
models is birth in t. Its mean is 0.1463 in the narrow definition and 0.1147 in the broad definition. The
additional controls are sets of dummies for mother's and partner's lagged age in steps of 4 years, lagged
marital status, federal state, year of observation, city size, and the time passed since the woman’s last
birth.

Source: See Table 3.
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Table5  Estimation results: reform effect on the propensity to have a first child based
on SOEP data

High vs. Low Education High vs. Low Education
(Narrow Definition) (Broad Definition)
1 2 3 4

Post Reform -0.035 -0.003 -0.016 0.000

(0.040) (0.074) (0.0206) (0.041)
Low education -0.062 -0.061 -0.018 -0.025

(0.069) (0.073) (0.028) (0.027)
Low educ.*Post Reform -0.001 -0.022 -0.000 -0.001

(0.081) (0.099) (0.036) (0.036)
Additional Controls No Yes No Yes
N 314 314 1,224 1,224
R? 0.0086 0.1160 0.0013 0.0823

Notes: Robust S.E., clustered by person, in parentheses, * p<0.10, ** p<0.05, *** p<0.010. The
dependent variable in all models is birth in t+1. Its mean is 0.1061 in the narrow definition and 0.1151
in the broad definition. The additional controls are sets of dummies for mother's and partner's age in
steps of 4 years, marital status, federal state, and month and year of observation.
Source: Own calculations based on the SOEP waves 1992-1994 and 1996-1998.

Table 6  Estimation results: reform effect on the propensity to have a second child
based on SOEP data

High vs. Low Education High vs. Low Education
(Narrow Definition) (Broad Definition)
1 2 3 4

Post Reform 0.038 0.146* 0.029 0.035

(0.057) (0.086) (0.020) (0.033)
High Education 0.133%** 0.143** 0.053** 0.029

(0.049) (0.069) (0.025) (0.0206)
High Ed.*Post Reform -0.082 -0.108 -0.029 -0.036

(0.074) (0.087) (0.034) (0.034)
Additional Controls No Yes No Yes
N 262 262 1,414 1,414
R? 0.0173 0.1323 0.0049 0.0846

Notes: Robust S.E., clustered by person, in parentheses, * p<0.10, ** p<0.05, *** p<0.010. The
dependent variable in all models is birth in t+1. Its mean is 0.1270 in the narrow definition and 0.1164
in the broad definition. The additional controls are sets of dummies for mother's and partner's age in
steps of 4 years, marital status, federal state, month and year of observation and categorical indicators
of birth spacing.

Source: See Table 5.
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Table 7  Estimation results: reform effect on the propensity to have a first or second
child based on Mikrozensus data; treatment and control groups defined by
household income in the highest vs. lowest quartile

High vs. Low Income

High vs. Low Income

No Children
1 2 3 4
Post Reform -0.001 -0.003 0.001 0.005
(0.005) (0.007) (0.007) (0.008)
Low Income 0.161%** 0.152%** - -
(0.007) (0.007)
Low Inc.*Post Reform 0.001 0.003 - -
(0.010) (0.010)
High Income - - -0.044%** -0.0317%**
(0.007) (0.007)
High Inc.*Post Reform - - 0.012 0.006
(0.010) (0.009)
Additional Controls No Yes No Yes
N 17,850 17,850 16,818 16,818
R? 0.0567 0.1251 0.0038 0.1109

Notes: Robust S.E. in parentheses, * p<0.10, ** p<0.05, *** p<0.010. The dependent variable in all
models is birth in t. Its mean is 0.1332 for couples without children and 0.1117 for couples with one
child. "Low Income" and "High Income" are dummies, indicating that a family is in the lowest or highest
income quartile in the sample. The middle quartiles are not part of the sample. The additional controls
are sets of dummies for mother's and partner's lagged age in steps of 4 years, lagged marital status,
educational attainment, federal state, year of observation, and city size. Column 4 additionally considers
categorical indicators of birth spacing.

Source: See Table 3.
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Table 8  Estimation results: reform effect on the propensity to have a first child based
on Mikrozensus data with an extended sample

High vs. Low Education High vs. Low Education
(Narrow Definition) (Broad Definition)
1 2 3 4

Post Reform 0.000 -0.002 0.001 0.003

(0.004) (0.005) (0.003) (0.003)
Low Education 0.001 0.022%** -0.002 0.009***

(0.0006) (0.006) (0.002) (0.002)
Low Educ.*Post Reform -0.022%** -0.015** -0.005 -0.003

(0.008) (0.008) (0.003) (0.003)
Additional Controls No Yes No Yes
N 23,666 23,666 90,673 90,673
R? 0.0007 0.0681 0.0001 0.0729

Notes: Robust S.E. in parentheses, * p<0.10, ** p<0.05, *** p<0.010. The dependent variable in all
models is birth in t. Its mean is 0.0783 in the narrow definition and 0.0709 in the broad definition. The
additional controls are sets of dummies for mother's and partner's lagged age in steps of 4 years, lagged
marital status, federal state, year of observation, and city size.

Source: Mikrozensus waves of 1995, 1996, 1998 and 1999, own calculations.

Table9  Estimation results: reform effect on the propensity to have a second child
based on Mikrozensus data with an extended sample

High vs. Low Education High vs. Low Education
(Narrow Definition) (Broad Definition)
1 2 3 4

Post Reform -0.007 -0.009 -0.001 0.006**

(0.007) (0.007) (0.002) (0.003)
High Education 0.007 0.009 0.008*** 0.011***

(0.006) (0.006) (0.002) (0.002)
High Educ.*Post Reform 0.015* 0.013 0.011*** 0.010%***

(0.008) (0.008) (0.004) (0.003)
Additional Controls No Yes No Yes
N 18,780 18,780 84,719 84,719
R? 0.0007 0.1388 0.0009 0.1232

Notes: Robust S.E. in parentheses, * p<0.10, ** p<0.05, *** p<0.010. The dependent variable in all
models is birth in t. Its mean is 0.0847 in the narrow definition and 0.0669 in the broad definition. The
additional controls are sets of dummies for mother's and partner's lagged age in steps of 4 years, lagged
marital status, federal state, year of observation, city size and categorical indicators of birth spacing.
Source: See Table 8.
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Table 10 Estimation results: reform effect on the propensity to have a second child
based on Mikrozensus data with a reduced sample

High vs. Low Education High vs. Low Education
(Narrow Definition) (Broad Definition)
1 2 3 4

Post Reform -0.035%* -0.045%** 0.007 0.009

(0.014) (0.016) (0.005) (0.006)
High Education 0.058%** 0.011 0.038%** 0.025%**

(0.014) (0.014) (0.006) (0.005)
High Ed.*Post Reform 0.049%* 0.050%** 0.010 0.013*

(0.019) (0.018) (0.008) (0.008)
Additional Controls No Yes No Yes
N 4635 4635 24572 24572
R? 0.0138 0.1525 0.0051 0.1229

Notes: Robust S.E. in parentheses, * p<0.10, ** p<0.05, *** p<0.010. The dependent variable in all
models is birth in t. Its mean is 0.1348 in the narrow definition and 0.1037 in the broad definition. The
additional controls are sets of dummies for mother's and partner's lagged age in steps of 4 years, lagged
marital status, federal state, year of observation, city size and categorical indicators of birth spacing. The
sample is the baseline sample reduced by all couples, which had a child of three years or less at the time
of observation.

Source: See Table 8
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Table 11 Estimation results: reform effect on the propensity to have a first child based on Mikrozensus data considering welfare vs. non-
welfare recipients

Welfare vs. No Welfare Welfare vs. No Welfare
Welfare vs. No Welfare
Sample: Lowly Educated Sample: Lowly Educated Sample: All Observations
(Narrow Defintion) (Broad Defintion) '
1 2 3 4 5 6
Post Reform 0.021 0.050* -0.012 0.009 -0.034 -0.026
(0.021) (0.030) (0.030) (0.031) (0.033) (0.032)
No welfare receipt 0.090*** 0.087*** 0.039* -0.004 0.003 -0.042*
(0.011) (0.016) (0.023) (0.023) (0.026) (0.025)
No welf. rec.*Post Reform -0.060** -0.084*** 0.007 -0.009 0.031 0.021
(0.025) (0.029) (0.031) (0.030) (0.033) (0.032)
Additional Controls No Yes No Yes No Yes
N 1,666 1,666 16,115 16,115 36,605 36,605
R? 0.0090 0.0861 0.0004 0.0604 0.0001 0.0498

Notes: Robust S.E. in parentheses, * p<0.10, ** p<0.05, *** p<0.010. The dependent variable in all models is birth in t. Its mean is 0.0648 in the sample of
columns 1 and 2, 0.0985 in columns 3 and 4 and 0.1048 columns 5 and 6. Columns 1 and 2 show the results for couples with low education in the narrow
definition, with and without controls, respectively. Here the control group are low educated welfare recipients and the treatment group are the low educated who
do not receive welfare. Columns 3 and 4 show the same for couples with low education in the broad definition and columns 5 and 6 for all couples, regardless
of education. The additional controls are sets of dummies for mother's and partner's lagged age in steps of 4 years, lagged marital status, federal state, year of

observation and city size.
Source: See Table 3.
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Figure 1.1  Absolute net transfer for a first child
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Figure 1.2  Relative net transfer for a first child
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Notes: The gross income refers to yearly gross household income. Net transfer stands for the combined
amount of tax savings, child benefits, and child benefit supplements a married couple with no previous
children would receive if the family had a first child. The vertical line in Figure 1.1 marks the imputed
median gross income of the Mikrozensus sample of couples at risk of a first birth. The imputation is
based on net income figures and own calculations.

Source: Own calculations based on income tax laws and child benefit regulations.



Figure 2.1  Absolute net transfer for a second child
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Figure 2.2  Relative net transfer for a second child
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Notes: The gross income refers to yearly gross household income. Net transfer stands for the combined
amount of tax savings, child benefits, and child benefit supplements a married couple with one previous
child would receive if the family had a second child. The vertical line in Figure 2.1 marks the imputed
median gross income of the Mikrozensus sample of couples at risk of a second birth. The imputation is
based on net income figures and own calculations.

Source: Own calculations.
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Figure 3 Absolute net transfer for a third child
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Notes: The gross income refers to yearly gross household income. Net transfer stands for the combined
amount of tax savings, child benefits, and child benefit supplements a married couple with two previous
children would receive if the family had a third child. The vertical line marks the imputed median gross
income of the Mikrozensus sample of couples at risk of a third birth. The imputation is based on net
income figures and own calculations.

Source: Own calculations.
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Figure 4.1  Birthrates of childless married couples by educational groups in
the narrow definition of education
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Figure 4.2  Birthrates of childless married couples by educational groups in
the broad definition of education
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Figure 4.3  Birthrates of married couples with one child by educational groups in
the narrow definition of education

.22
I

2
I

Birthrate
12 .14 .16 .18
Il Il Il

I
/

-~
-~

1
I

1
Ve

1

.04 .06 .08
1

T T T T T T T T
1992 1993 1994 1995 1996 1997 1998 1999
Year

————— Low Education High Education

Figure 4.4  Birthrates of married couples with one child by educational groups in
the broad definition of education
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Notes: The sample used to create these graphs is described in Section 4.1. ‘Year’ does corresponds to
the Mikrozensus survey dates. The vertical line marks the last period that is unaffected by the reform.
Source: Mikrozensus waves 1995 and 1999, own calculations.
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Figure 5.1

Figure 5.2

Density

Income distribution of childless couples by educational
groups in the narrow definition
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Figure 5.3  Income distribution of childless couples by educational
groups in the broad definition

[s2]
Q

Density

T T T T T T
25 50 75 100 125 150 175 200 225 250
Net Income in TDM

|- Low education [ | High education

o

Figure 5.4  Income distribution of couples with one child by educational
groups in the broad definition
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Notes: We report income in net amounts because the Mikrozensus does not contain information on gross
income. The dashed lines in Figures 5.2 and 5.4 represent the threshold of 43,000 DM, which is the
approximate limit that divides one-child families into beneficiaries and losers of the reform in terms of
increased net transfers for a second child (which lies at 63,000 DM in terms of gross income).

Source: Own calculations based on the Mikrozensus waves 1995, 1996, 1998, and 1999.
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Appendix A - Additional Descriptives and Estimation Results
Table A.1 The ISCED 1997-Scale

Vocational/University degree

School degree No  Vocational ngher voca- University
degree degree tional degree degree

No degree 1 3 5 6
L :

ower qr middle secondary ) 3 5 6
school diploma
Upper sc?condary 3 4 5 6
school diploma

Source: Based on Schroedter et al. 2006 and the ISCED-1997 coding in the SOEP.
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Table A.2  Descriptive statistics of explanatory variables: couples without children;

broad definition of educational groups; Mikrozensus

Low High Low High
N 16,522 19,782
Married in t-1 50.18% 42.55%
ISCED mother ISCED partner
1 (inadequately) 1.07% 0.06% 1 (inadequately) 0.93% 0.06%
2 (general elementary) 18.98% 3.08% 2 (general elementary) 14.37% 1.24%
3 (upper sec. or voc.) 79.95% 29.72% 3 (upper sec. or voc.) 84.71% 16.21%
4 (upper sec. and voc.) - 21.06% 4 (upper sec. and voc.) - 12.38%
5 (higher vocational) - 11.28% 5 (higher vocational) - 22.27%
6 (higher education) - 34.80% 6 (higher education) - 47.84%
Age of mother in t-1 Age of partnerin t-1
<=20 - - <=20 0.16% 0.08%
21-24 - - 21-24 2.71% 1.81%
25-28 35.14% 36.61% 25-28 17.70% 19.21%
29-32 27.16% 31.74% 29-32 25.59% 30.49%
33-36 19.16% 18.30% 33-36 20.14% 21.01%
37-40 18.54% 13.36% 37-40 14.80% 13.48%
41-44 - - 41-44 9.65% 7.24%
45-49 - - 45-49 5.26% 3.92%
>=5() - - >=49 4.00% 2.77%
State of residence
Schleswig-Holstein 5.37% 4.70%
Hamburg 2.40% 3.64%
Niedersachsen 12.00% 10.03%
Bremen 1.03% 0.91%
Nordrhein- Westfalen 28.76% 28.28%
Hessen 8.23% 9.86%
Rheinland-Pfalz 6.27% 5.57%
Baden- Wuertemberg 13.12% 14.83%
Bayern 18.52% 17.05%
Saarland 1.72% 1.31%
Berlin 2.57% 3.82%
Community/City size in thousands
<20 42.79% 33.26%
20-100 27.86% 27.22%
100-500 16.01% 19.05%
>500 13.34% 20.46%

Source: Own calculations based on the Mikrozensus waves 1995, 1996, 1998, and 1999.
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Table A.3  Descriptive statistics of explanatory variables: couples with one child;
broad definition of educational groups; Mikrozensus
Low High Low High
N 19,429 13,746
Married in t-1 83.91% 83.54%
ISCED mother ISCED partner
1 (inadequately) 1.12% 0.17% 1 (inadequately) 0.98% 0.05%
2 (general elementary) 21.93% 5.22% 2 (general elementary) 13.06% 1.19%
3 (upper sec. or voc.) 76.95% 39.35% 3 (upper sec. or voc.) 85.95% 15.53%
4 (upper sec. and voc.) - 19.38% 4 (upper sec. and voc.) - 10.78%
5 (higher vocational) - 11.90% 5 (higher vocational) - 32.04%
6 (higher education) - 23.98% 6 (higher education) - 40.41%
Age of motherint-1 Age of partnerint-1
<=20 - - <=20 0.04% 0.01%
21-24 - - 21-24 0.98% 0.33%
25-28 21.79% 16.62% 25-28 10.39% 7.32%
29-32 28.04% 31.99% 29-32 22.52% 24.23%
33-36 24.09% 28.38% 33-36 23.85% 27.63%
37-40 26.08% 23.00% 37-40 19.85% 20.60%
41-44 - - 41-44 13.97% 12.27%
45-49 - - 45-49 5.67% 5.07%
>=50 - - >=50 2.74% 2.52%
State of residence Time since last birth in t-1
Schleswig-Holstein 4.31% 4.55% 0 years 9.99% 17.27%
Hamburg 1.72% 2.03% 1 year 10.65% 16.14%
Niedersachsen 12.39% 10.93% 2-3 years 16.74% 20.62%
Bremen 0.77% 0.79% 4-5 years 12.90% 11.65%
Nordrhein-Westfalen 27.40% 26.15% 6-7 years 10.33% 9.12%
Hessen 8.27% 10.35% 8-10 years 13.17% 10.34%
Rheinland-Pfalz 7.36% 6.27% Over 10 years 26.22% 14.87%
Baden- Wuertemberg 12.80% 15.86%
Bayern 20.49% 18.70%
Saarland 2.26% 1.75%
Berlin 2.23% 2.61%
Community/City size in thousands
<20 47.21% 42.84%
20-100 27.39% 27.90%
100-500 14.42% 16.46%
>500 10.98% 12.79%

Source: Own calculations based on the Mikrozensus waves 1995, 1996, 1998, and 1999.
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Source: Own calculations based on the SOEP waves 1992-1994 and 1996-1998.
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Table A4  Descriptive statistics of explanatory variables: couples without children;
broad definition of educational groups; SOEP
Low High Low High
N 573 651
Married in t 56.72% 53.92%
ISCED mother ISCED partner
1 (inadequately) 7.15% 1.09% 1 (inadequately) 7.16% 1.84%
2 (general elementary) 13.44% 5.07% 2 (general elementary) 20.24% 4.45%
3 (upper sec. or voc.) 79.41% 29.49% 3 (upper sec. or voc.) 72.60% 16.28%
4 (upper sec. and voc.) - 14.59% 4 (upper sec. and voc.) - 14.44%
5 (higher vocational) - 20.89% 5 (higher vocational) - 16.59%
6 (higher education) - 28.88% 6 (higher education) - 46.39%
Age of motherint Age of partnerint
<=24 - - <=24 3.49% 1.38%
25-28 46.77% 38.40% 25-28 23.56% 17.97%
29-32 25.65% 35.18% 29-32 27.57% 33.79%
33-36 13.61% 16.44% 33-36 19.72% 20.12%
37-40 13.96% 9.98% 37-40 10.82% 9.68%
41-44 - - 41-44 8.20% 7.53%
45-49 - - 45-49 3.84% 4.92%
>=50 - - >=50 2.79% 4.61%
State of residence
Schleswig-Holstein 5.06% 4.45%
Hamburg 0.87% 2.30%
Niedersachsen 17.98% 15.67%
Bremen 1.57% 1.69%
Nordrhein-Westfalen 23.56% 30.72%
Hessen 7.50% 9.37%
Rheinl.-Pf+Saarland 11.87% 6.61%
Baden- Wuertemberg 12.04% 13.67%
Bayern 19.55% 15.51%



Table A5  Descriptive statistics of explanatory variables: couples with one child;
broad definition of educational groups; SOEP

Low High Low High
N 832 582
Married in t 90.38% 89.86%
ISCED mother ISCED partner
1 (inadequately) 2.88% 2.92% 1 (inadequately) 3.12% 1.04%
2 (general elementary) 18.39% 9.62% 2 (general elementary) 15.63% 5.50%
3 (upper sec. or voc.) 78.73% 30.58% 3 (upper sec. or voc.) 81.25% 15.29%
4 (upper sec. and voc.) - 14.09% 4 (upper sec. and voc.) - 11.34%
5 (higher vocational) - 24.57% 5 (higher vocational) - 31.96%
6 (higher education) - 18.21% 6 (higher education) - 34.88%
Age of motherint Age of partnerint
<=24 - - <=24 1.08% 1.03%
25-28 26.80% 20.10% 25-28 13.58% 8.25%
29-32 29.69% 34.19% 29-32 24.64% 27.32%
33-36 25.36% 26.46% 33-36 21.51% 28.69%
37-40 18.15% 19.24% 37-40 20.19% 19.07%
41-44 - - 41-44 10.82% 9.28%
45-49 - - 45-49 6.01% 3.95%
>=50 - - >=50 2.16% 2.41%
State of residence Time since last birthint
Schleswig-Holstein 3.85% 3.26% 0 years 10.10% 16.32%
Hamburg 0.96% 1.89% 1 year 10.94% 18.90%
Niedersachsen 13.94% 12.89% 2-3 years 16.95% 22.16%
Bremen 0.84% 0.17% 4-5 years 10.82% 11.86%
Nordrhein- Westfalen 27.52% 32.47% 6-7 years 11.06% 9.28%
Hessen 6.49% 7.39% 8-10 years 14.90% 11.17%
Rheinland-Pfalz 12.50% 8.42% Over 10 years 25.24% 10.31%
Baden-Wuertemberg 15.99% 15.46%
Bayern 17.91% 18.04%

Source: Own calculations based on the SOEP waves 1992-1994 and 1996-1998.
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Table A.6 Estimation results: reform effect on the propensity to have a first or second
child based on SOEP data; treatment and control groups defined by household

income in the highest vs. lowest quartile

High vs. Low Income

High vs. Low Income

No Children
1 2 3 4
Post Reform -0.001 0.006 0.017 0.050
(0.040) (0.059) (0.036) (0.051)
Low Income -0.009 0.004 - -
(0.041) (0.049)
Low Inc.*Post Reform -0.072 -0.058 - -
(0.050) (0.052)
High Income - - -0.065** -0.047
(0.031) (0.034)
High Inc.*Post Reform - - 0.029 0.016
(0.046) (0.046)
Additional Controls No Yes No Yes
N 584 584 668 668
R? 0.0120 0.1377 0.0084 0.1122

Notes: Robust S.E., clustered by person, in parentheses, * p<0.10, ** p<0.05, *** p<0.010. The
dependent variable in all models is birth in t+1. Its mean is 0.1055 for couples without children and
0.1065 for couples with one child. "Low Income" and "High Income" are dummies indicating that a
family is in the lowest or highest income quartile in the sample. The middle quartiles are not part of the
sample. The additional controls are sets of dummies for mother's and partner's age in steps of 4 years,
educational attainment, marital status, federal state, month and year of observation. Column 4

additionally contains a set of categorical indicators of birth spacing.

Source: See Table 5.
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Table A.7 Estimation results: reform effect on the propensity to have a first or second
child based on Mikrozensus data; treatment and control groups defined by
treatment kink for second births

High vs. Low Income

High vs. Low Income

No Children
1 2 3 4
Post Reform 0.004 0.002 -0.002 0.002
(0.003) (0.005) (0.007) (0.007)
Low Income 0.125%*%* 0.133%** - -
(0.007) (0.007)
Low Inc.*Post Reform -0.011 -0.008 - -
(0.010) (0.010)
High Income - - -0.023%** -0.014%**
(0.005) (0.005)
High Inc.*Post Reform - - 0.016** 0.010
(0.008) (0.007)
Additional Controls No Yes No Yes
N 34977 34,977 31,985 31,985
R? 0.0255 0.0772 0.0008 0.1104

Notes: Robust S.E. in parentheses, * p<0.10, ** p<0.05, *** p<0.010. The dependent variable in all
models is birth in t. Its mean is 0.1048 for couples without children and 0.1144 for couples with one
child. "Low Income" and "High Income" are dummies indicating that net family income is below or
above 43.000 DM per year. This value is an approximation of net income which corresponds to a gross
income of 63.000 DM, which is the relevant kink in the budget constraint. The additional controls are
sets of dummies for mother's and partner's lagged age in steps of 4 years, lagged marital status,
educational attainment, federal state, year of observation and city size. Column 4 additionally considers

a set of categorical indicators of birth spacing.

Source: See Table 3.
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Table A.8 Estimation results: reform effect on the propensity to have a first or second
child based on SOEP data; treatment and control groups defined by treatment
kink for second births

High vs. Low Income

High vs. Low Income

No Children
1 2 3 4
Post Reform 0.003 0.046 0.026 0.037
(0.022) (0.041) (0.027) (0.035)
Low Income -0.015 0.004 - -
(0.031) (0.032)
Low Inc.*Post Reform -0.069* -0.085%** - -
(0.039) (0.040)
High Income - - -0.008 0.011
(0.025) (0.026)
High Inc.*Post Reform - - -0.009 -0.025
(0.035) (0.035)
Additional Controls No Yes No Yes
N 1,157 1,157 1,312 1,312
R? 0.0065 0.1006 0.0014 0.0966

Notes: Robust S.E. clustered by person in parentheses, * p<0.10, ** p<0.05, *** p<0.010. The
dependent variable in all models is birth in t. Its mean is 0.1165 for couples without children and 0.1187
for couples with one child. "Low Income" and "High Income" are dummies indicating that gross family
income is below or above 63.000 DM per year. The additional controls are sets of dummies for mother's
and partner's age in steps of 4 years, educational attainment, marital status, federal state, month and year
of observation. Column 4 additionally contains a set of categorical indicators of birth spacing.

Source: See Table 5.
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Table A.9  Estimation results: reform effect on the propensity to have a first or second
child based on Mikrozensus data; treatment and control groups defined by
male income in the highest vs. lowest quartile

High vs. Low Income High vs. Low Income
No Children
1 2 3 4
Post Reform 0.017%*x* 0.023%x%* -0.002 -0.006
(0.006) (0.007) (0.004) (0.006)
Low Income -0.072%** -0.077*** - -
(0.004) (0.004)
Low Inc.*Post Reform -0.035%** -0.035%** - -
(0.007) (0.007)
High Income - - 0.058%** 0.040%**
(0.004) (0.005)
High Inc.*Post Reform - - 0.020%** 0.019%**
(0.008) (0.007)
Additional Controls No Yes No Yes
N 34,965 34,965 32,786 32,786
R2 0.0200 0.0711 0.0108 0.1097

Notes: Robust S.E. in parentheses, * p<0.10, ** p<0.05, *** p<0.010. The dependent variable in all
models is birth in t. Its mean is 0.0999 for couples without children and 0.1068 for couples with one
child. "Low Income" and "High Income" are dummies indicating that the male is in the lowest or highest
income quartile in the sample of couples from the Mikrozensus with no or one previous child
respectively. The middle quartiles are dropped for this regression. The additional controls are sets of
dummies for mother's and partner's lagged age in steps of 4 years, lagged marital status, educational
attainment, federal state, year of observation, and city size. Column 4 additionally considers categorical

indicators of birth spacing.

Source: See Table 3.
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Table A.10 Estimation results: reform effect on the propensity to have a first child
based on Mikrozensus data - married couples only

High vs. Low Education High vs. Low Education
(Narrow Definition) (Broad Definition)
1 2 3 4
Post Reform -0.005 -0.013 0.002 -0.002
(0.012) (0.016) (0.008) (0.009)
Low Education -0.077%%* -0.048%** -0.037%** -0.028***
(0.018) (0.018) (0.007) (0.007)
Low Educ.*Post Reform -0.030 -0.024 -0.004 -0.002
(0.024) (0.024) (0.011) (0.010)
Additional Controls No Yes No Yes
N 4,660 4,660 16,708 16,708
R? 0.0084 0.0541 0.0030 0.0714

Notes: See Table 3. The mean of the dependent variable is now 0.1624 in the narrow definition and
0.1430 in the broad definition.
Source: See Table 3.

Table A.11Estimation results: reform effect on the propensity to have a second child
based on Mikrozensus data - married couples only

High vs. Low Education High vs. Low Education
(Narrow Definition) (Broad Definition)
1 2 3 4

Post Reform -0.024 -0.049%** 0.003 -0.001

(0.015) (0.018) (0.005) (0.0006)
High Education 0.074%** 0.029** 0.044*** 0.032%**

(0.014) (0.014) (0.0006) (0.005)
High Educ.*Post Reform 0.032%* 0.034* 0.011 0.014*

(0.019) (0.019) (0.008) (0.008)
Additional Controls No Yes No Yes
N 5,711 5,711 27,787 27,787
R? 0.0111 0.1356 0.0059 0.1157

Notes: See Table 4. The mean of the dependent variable is now 0.1567 in the narrow definition and
0.1190 in the broad definition.
Source: See Table 3.
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Table A.12 Estimation results: reform effect on the propensity to have first or second
child based on Mikrozensus data with state specific linear and quadratic

trends
High vs. Low Education High vs. Low Education
Narrow Defintion ~ Broad Devinition Narrow Definition =~ Broad Devinition
No Children
1 2 3 4
Post Reform -0.051 -0.025 -0.042 0.011
(0.033) (0.019) (0.048) (0.024)
Low Education -0.019 -0.011%** - -
(0.012) (0.005)
Low Educ.*Post Reform -0.024* 0.001 - -
(0.015) (0.006)
High Education - - 0.026** 0.030***
(0.012) (0.005)
High Educ.*Post Reform - - 0.035** 0.013*
(0.016) (0.007)
Additional Controls Yes Yes Yes Yes
State spemﬁ.c lincar Yes Yes Yes Yes
and quadratic trends
N 11,385 36,304 7,046 33,175
R? 0.0518 0.0494 0.1323 0.1085

Notes: See Tables 3 and 4. The only difference are the added state specific linear and quadratic time
trends and the reduction in columns.

Source: See Table 3.
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Table A.13  Estimation results: reform effect on maternal age at second birth (timing)
based on Mikrozensus data

High vs. Low Education High vs. Low Education
(Narrow Definition) (Broad Definition)
1 2 3 4
Post Reform -0.555 0.202 0.342%* 0.663***
(0.548) (0.581) (0.145) (0.181)
High Education 1.676*** 1.696*** L.112%** 1.094***
(0.401) (0.394) (0.148) (0.149)
High Educ.*Post Reform 1.282%%* 1.213%%* 0.406%* 0.374%*
(0.587) (0.583) (0.207) (0.207)
Additional Controls No Yes No Yes
N 1,031 1,031 3,807 3,807
R? 0.0716 0.1023 0.0500 0.0604

Notes: Robust S.E. in parentheses, * p<0.10, ** p<0.05, *** p<0.010. The dependent variable in all
models is mother's age at childbirth. Its mean is 32.23 in the narrow definition and 31.25 in the broad
definition. The samples are relatively small because only the observations of women who gave birth in
period t are included. The additional controls are sets of dummies for mother's and partner's lagged age
in steps of 4 years, lagged marital status, federal state, year of observation, and city size.

Source: See Table 3.

Table A.14 Estimation results: reform effect on time between first and second birth
(spacing) based on Mikrozensus data

High vs. Low Education High vs. Low Education
(Narrow Definition) (Broad Definition)
1 2 3 4

Post Reform -0.614 -0.681 0.233* 0.130

(0.536) (0.503) (0.134) (0.154)
High Education -2.227%** -2.428%** -0.778%** -1.055%**

(0.428) (0.402) (0.118) (0.115)
High Educ.*Post Reform 0.790 0.657 -0.050 -0.105

(0.553) (0.507) (0.172) (0.161)
Additional Controls No Yes No Yes
N 1,031 1,031 3,807 3,807
R? 0.0763 0.2046 0.0234 0.1600

Notes: Robust S.E. in parentheses, * p<0.10, ** p<0.05, *** p<0.010. The dependent variable in all
models is time since last birth, which is measured in years. Its mean is 3.45 in the narrow definition and
3.87 in the broad definition. The samples are relatively small because only the observations of women
who gave birth in period t are included. The additional controls are sets of dummies for mother's and
partner's lagged age in steps of 4 years, lagged marital status, federal state, year of observation, and city
size.

Source: See Table 3.
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Figure A.1  Absolute net transfer for the first two children
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Notes: Net transfer stands for the combined amount of tax savings, child benefits, and child benefit
supplements a married couple receives for their first two children together.
Source: Own calculations.

Figure A.2  Average and marginal tax rates before and after the 1995 income tax
reform
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Source: Own calculations based on Liidecke and Werding (1996).
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Figure A.3  Distribution of household net income and income-specific birthrates
by parity
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A.3.2 Families with one child
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Source: Own calculations based on the Mikrozensus waves 1995, 1996, 1998, and 1999. Unfortunately,
the data do not provide information on household annual gross incomes.
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Figure A4  Sampling Strategy

Figure A.4.1 Mikrozensus
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Appendix B - Evidence on third births

The reform of child benefits for third births replaced a highly nonlinear benefit-by-income
mapping:

Figure B.1  Absolute net transfer for a third child
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We expect an increase in third child fertility particularly for high income households. The
incentives in a small segment of the gross household income distribution (65-80.000 DM)
decline substantially and for the lowest income households the reform generated only a small
change.

Table B.1 shows the Mikrozensus based results when applying the baseline estimation strategy
i.e. separating treatment and control groups based on educational attainment. Overall fertility
does not rise after the reform and in the treatment group of the highly educated we even find a
significant negative coefficient estimate which suggests a decline in fertility for this group.
Table B.2 shows the estimation results based on the SOEP data. The coefficients estimates for
the treatment effects have large standard errors and do not show clear patterns across the two
definitions of treatment and control groups.

As these effects are inconclusive, we investigated the underlying income distribution for
households with two children already in the treatment (high education) and control group (low
education) for both datasets. Figures B.2.1-B.3.2 describe the results. Clearly, the income
distributions particularly based on the broad definitions of treatment and control groups are not
very distinct. As this may generate a measurement error in our estimations, we replaced the
education based approach by directly using household incomes. First, we inspect the fertility
response of two-child-households in the bottom and top income quartiles and then we separately



consider the group of households who lost the most due to the reform, as their third-child-
fertility might have declined.

Table B.3 shows the estimates for income-quartile based regressions for two-child-households.
Here, the Mikrozensus estimates of the treatment effect lose statistical significance. In
Table B.4 we explicitly consider households as treatment group who are located in the critical
range between 55.400 DM and 81.0000 DM gross household income (39.600-52.800 DM net
household income) where we expect to see a drop in fertility after the reform. Interestingly, this
specification confirms the negative expected fertility effect based on the SOEP data. While the
sample size of the SOEP sample is smaller, it may be more precise in depicting the appropriate
income range, because it measures income in gross amounts. The net incomes provided by the
Mikrozensus might be less appropriate, because they are only proxies for the corresponding
gross earnings and also the limits in net amounts for which the reform has a positive or negative
effect are approximated.

Table B.1  Estimation results: reform effect on the propensity to have a third child
based on Mikrozensus data

High vs. Low Education High vs. Low Education
(Narrow Definition) (Broad Definition)
1 2 3 4
Post Reform -0.009 -0.012 0.001 0.002
(0.008) (0.009) (0.002) (0.003)
High Education 0.004 0.004 0.009%*** 0.010%**
(0.007) (0.007) (0.002) (0.002)
High Educ.*Post Reform -0.001 -0.002 -0.006* -0.007**
(0.009) (0.009) (0.003) (0.003)
Additional Controls No Yes No Yes
N 8,654 8,654 41,469 41,469
R? 0.0007 0.0249 0.0004 0.0164

Notes: See Table 3. The mean of the dependent variable is 0.0382 in the narrow definition and 0.0288
in the broad definition.
Sources: See Table 3.
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Table B.2 Estimation results: reform effect on the propensity to have a third child
based on SOEP data

High vs. Low Education High vs. Low Education
(Narrow Definition) (Broad Definition)
1 2 3 4

Post Reform -0.000 -0.036 0.003 -0.009

(0.000) (0.043) (0.008) (0.013)
High Education 0.035** 0.019 0.016 0.018*

(0.017) (0.029) 0.011) (0.011)
High Ed.*Post Reform 0.017 0.065* -0.011 -0.008

(0.027) (0.039) (0.014) (0.014)
Additional Controls No Yes No Yes
N 296 296 1,688 1,688
R? 0.0116 0.2202 0.0016 0.0442

Notes: See Table 7. The mean of the dependent variable is 0.0338 in the narrow definition and 0.0120
in the broad definition.
Sources: See Table 7.

Table B.3 Estimation results: reform effect on the propensity to have a third child
based on Mikrozensus and SOEP data - treatment and control groups
defined by household income in the highest vs. lowest quartile

High vs. Low Income High vs. Low Income
Two Children Two Children
Sample: Mikrozensus Sample: SOEP
1 2 3 4
Post Reform -0.001 0.002 0.027 0.010
(0.003) (0.004) (0.018) (0.018)
High Income -0.008** 0.000 -0.005 -0.007
(0.003) (0.003) (0.013) (0.013)
High Inc.*Post Reform 0.001 -0.001 -0.020 -0.015
(0.005) (0.005) (0.022) (0.023)
Additional Controls No Yes No Yes
N 20,951 20,951 786 786
R? 0.0005 0.0179 0.0058 0.1037

Notes: Robust S.E. in parentheses, * p<0.10, ** p<0.05, *** p<0.010. The mean of the dependent
variable in Columns 1 and 2 is 0.0279. The mean of the dependent variable in Columns 3 and 4 is 0.023.
"Low Income" and "High Income" indicate that a family is in the lowest or highest income quartile in
the sample. The middle quartiles are not part of the sample. The additional controls in Column 2 are sets
of indicators for mother's and partner's lagged age in steps of 4 years, lagged marital status, federal state,
educational attainment, year of observation, city size and a set of categorical indicators of birth spacing.
Column 4 contains indicators for mother's and partner's age in steps of 4 years, marital status,
educational attainment, federal state, year and month of observation and a set of categorical indicators
of birth spacing.

Sources: See Table 5.
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Table B.4  Estimation results: reform effect on the propensity to have a third child
based on Mikrozensus and SOEP data - treatment and control groups
defined by household income within the critical range

High vs. Low Income High vs. Low Income
Two Children Two Children
Sample: Mikrozensus Sample: SOEP
1 2 3 4
Post Reform -0.002 -0.000 0.010 0.000
(0.002) (0.003) (0.009) (0.012)
Middle Income 0.001 -0.001 0.008 0.009
(0.003) (0.003) (0.011) (0.012)
Middle Inc.*Post Reform 0.004 0.003 -0.029%* -0.027%*
(0.004) (0.004) (0.014) (0.014)
Additional Controls No Yes No Yes
N 39,853 39,853 1,568 1,568
R? 0.0001 0.0180 0.0034 0.0564

Notes: Robust S.E. in parentheses, * p<0.10, ** p<0.05, *** p<0.010. Columns 1 and 2 show the results
for the Mikrozensus. The mean of the dependent variable is 0.029. The variable Middle Income denotes
family net incomes between 39,600 and 52,800 DM. This is the approximate net income range for which
the reform lessened incentives in terms of a third child. Columns 3 and 4 show the results for the SOEP.
The mean of the dependent variable is 0.019. Here Middle income marks families with a gross income
between 55,400 and 81,000 DM, which is the exact range of negatively affected incomes. The additional
controls in column 2, are sets of dummies for mother's and partner's lagged age in steps of 4 years,
lagged marital status, educational attainment, federal state, year of observation, city size and a set of
categorical indicators of birth spacing. Column 4 contains dummies for mother's and partner's age in
steps of 4 years, marital status, educational attainment, federal state, year and month of observation, and
a set of categorical indicators of birth spacing.

Sources: See Table 5.
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Figure B.2.1 Income distribution of families with two children in treatment and control
group (narrow definition) - Mikrozensus
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Figure B.2.2 Income distribution of families with two children in treatment and control
group (broad definition) - Mikrozensus
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Notes: We report income in net amounts, because the Mikrozensus does not contain information on
gross income. The dashed lines represent the thresholds of 39,600 and 52,800 DM, which is the
approximate range that that captures the two-child families for which the reform decreased the financial

incentives to have third child.
Source: Own calculations based on the Mikrozensus waves 1995, 1996, 1998, and 1999.
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Figure B.3.1 Income distribution of families with two children in treatment and control
group (narrow definition) - SOEP
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Figure B.3.2 Income distribution of families with two children in treatment and control
group (broad definition) - SOEP
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Notes: The dashed lines represent the thresholds of 55,400 and 81,000 DM, which is the range that
captures the two-child families for which the reform decreased the financial incentives to have third
child.

Source: Own calculations based on the SOEP waves 1992 to 1998.
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Figure B.4 Distribution of household net income and income-specific birthrates for
third children
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Source: Own calculations based on the Mikrozensus waves 1995, 1996, 1998, and 1999.
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