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1. Introduction 

The fertility rate in Germany, 1.39 children per women in 2010 (StaBu 2011), is far under the 

replacement rate. This is often explained by the difficulty for women to conciliate family and 

career. The lack of public subsidised child care facilities and the high costs of private external 

care lead mothers to break up their career to raise their children. Women therefore experience 

high opportunity costs when becoming a mother, i.e. the labour income loss due to the career 

interruption is far from being compensated by financial transfers for children. However, the 

total public spending on family benefits in Germany, 2.8% of GDP, is higher than the OECD 

average (2.2% of GDP, OECD 2011). Furthermore, many countries with similar living 

standards and social structures have a higher fertility. This apparent paradox contributes to the 

ongoing discussion in Germany on reforming the current family transfers system in favour of 

a less conservative one. In the future, policy instruments will support mothers to stay in the 

labour market, in contrast to past policies which subsidised a long maternal leave.   

This paper investigates these questions. In particular, we study the determinants of fertility, 

female labour supply and child care decisions in relation with the opportunity costs of 

children. For this purpose, we propose an original life-cycle model, adapting and extending 

the models by Laroque/Salanié (2005), Gayle/Miller (2006) and Del Boca/Sauer (2009). The 

model internalizes time spent for work and children, fertility, child care costs and human 

capital accumulation (since experience on the job increases future wages). The estimation 

strategy consists in a six-step semi-parametric procedure. The paper uses the estimates from 

the model to conduct two policy reform simulations: The first reform is the one actually 

introduced in Germany in 2008, replacing the parental leave (up to three years after the birth 

of the child combined with a fixed low replacement income) by the parental income (leave up 

to 12 months for the wife, replacement income is about two third of the work income before 

pregnancy). The second reform consists in the complete subsidising of the child care costs. 

For the former reform, we eventually compare the prediction results with the real impact.     

In the following we give a brief literature overview on fertility decisions. We then give 

statistical evidence on female labour supply and fertility, and a description of the family 

policy instruments in Germany. In the following section, we present the theoretical model. 

Section 5 presents the data. The estimation procedure and results are in Section 6. We then 

introduce the policy simulations. Finally, we conclude. 

 

2. Literature overview 



 3 

 

3. Statistical evidence and family policy instruments in Germany 

3.1 Fertility 

Like in other countries, the post World War II “baby-boom” ended in Germany in the late 

1960ies with a noticeable decrease of the fertility rate during the following decade. It settled 

at a very low level, around 1.4 children per women, far under the replacement rate. 

Remarkable is that the German, compared to French and British fertility rates, is lower by .5 

on average since 1960, as shown by Graph 1.  

 

Graph 1: Fertility rates from 1960 to 2009 in Germany, France and UK 

 

 

 

 

 

 

 

Data source: World Bank (2011) 

 

3.2 Labour supply of mothers 

 

Graph 2: Employment pattern of families with children less than 6 years  

 

 

 

 

 

Data source: Eurostat (2008) 
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Around 60% of mothers with young children participate in the labour market in Germany. 

This corresponds to the EU average (Eurostat 2008). However, Germany distinguishes with a 

high proportion of mothers working part-time, as we can see from Graphs 2 and 3. 

Furthermore, Graph 3 shows that among working mothers, the working hours decreases with 

the number of children. Less than one third of women with one child, but more than two third 

with three children have a labour supply lower than 29 hours a week. 

 

Graph 3: Female working hours by number of children 

 

 

 

 

 

 

Data source: Eurostat (2008) 

 

3.3 Child care 

Child care is highly unbalanced between spouses in Germany. While fathers devote 18 hours 

per week on average to their children, women spend 28 hours. The intra-household difference 

decreases with the age of the youngest child: if the latter is less than two years old, mothers 

devote more than twice more time than fathers (52 hours vs. 26 hours). Mothers and fathers 

spend about the same time for teenagers (Künzler et al. 2007).  

Child care arrangements depend on the age of children and where the parents live. Children 

less than three years old are mostly cared for by their mother, in particular in West-Germany. 

Private care (nurse, non public-subsidised child care institutions) concerns 7% of the children. 

Informal care (friends, grand parents, etc.) is about one third (in the West) and the two fifth 

(in the East) of total child care. The supply of the subsidised child care institution is largely 

insufficient in West-Germany. The ratio between supply and number of children is 3% on 

average in West-Germany, whereas the estimation of the demand for subsidised child care is 
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subsidised child care, since the ratio between supply and number of children is 36% on 

average (min. 22% in Thuringia, max. 55% in Saxony-Anhalt).   

Children between three and six years old may attend the kindergarten. While the ratio 

between supply and number of children is over 100% in the East, the supply is not sufficient 

in West (the ratio is 88%), particularly in Hamburg (65%, see Henry-Huthmacher 2005). 

Furthermore, West-Germany distinguishes in offering mostly only half-day supply. 79% of 

the kindergarten are closing early in the afternoon (93% in Baden-Württemberg). In the East, 

the kindergarten is usually offering a complete day service, up to 6 p.m. at latest. Note that the 

parents may to have to pay a fee for children attendance to the kindergarten, depending on the 

commune and the state they are living in. 

 

3.4 Fertility and education level of the mother 

There is a widespread belief in Germany on a high rate of childlessness for high educated 

women. Statistics given in Table 1 show indeed that the proportion of childless women is 

positively correlated with the education level of women. However, this is exclusively a West-

German phenomenon: 26% (14%) of high (low) educated women are childless in West-

Germany. In the Eastern part of the country, there are proportionally more childless women 

among the lower educated one (13% vs. 8%).  Note that Table 1 gives the distribution of 

children for women over age 40. The differences between East and West-German women on 

childlessness by educational level may thus be explained by differing family policies in 

former FRG and GDR.  

 

Table 1: Number of children by mother’s education level (%) 

0 # children 

Education level East West 

1 2 3 or more Total 

Low 13 14 23 37 26 100 

Middle 8 19 26 39 18 100 

High 8 26 26 38 15 100 

Notes:  The table gives the distribution of the number of children by education level of the mother for women 
between 40 and 75 years old 
Data source: Federal Statistical Office (StaBu 2007) 
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Furthermore, low educated women are more likely to give birth to at least three children (26% 

vs. 15% by high educated). Fertility of middle and highly educated women is close. The 

proportion of women with one or two children is independent of the education level. 

 

3.4 Family policy instruments 

Germany is characterised by an extensive family policy. Total public expenditures on family 

benefits are 62.3 Billion Euro in 2010, i.e. 2.8% of the German gross domestic product 

(OECD 2011).1 Germany spends therefore more than the OECD average for family benefits 

(2.2% of GDP), while its fertility rate is low. The spending per child is thus comparatively 

high in Germany. Most important policy instruments in favour of families are: 

- The child benefit: The family receives a monthly cash transfer which is 184 Euro per 

child for each of the two first children, 190 Euro for the third child, and 215 Euro from 

the fourth child on, 

- The child allowance: Germany has a joint income tax system. The family can deduce a 

child allowance (7,008 Euro per child) from taxable income. Note that the family has 

to choose between receiving child benefit or deducing the child allowance, 

- Child care subsidies: child care facilities are ruled at the local level. Subsidies and 

child care supply differ significantly between communes. In particular in West-

Germany, the child care supply is not sufficient. The costs for the parents depend on 

their income in most of public subsidised child care facilities. Note that the public 

authorities often subsidise private child care institutions, for example those belonging 

to the churches, 

- Parental leave (“Erziehungsgeld”): Parental leave was introduced in the former FRG 

in 1986. It allows one of the parents to take a career break up to three years (from 

1992 on; at the time of the introduction of the measure, leave was 10 months, 

progressively extended to three years) to raise the child. The parent in leave receives a 

fixed replacement income (300 Euro a month – from January 2004 on). The measure 

was extended to the former GDR at the German reunification. Note that the parental 

leave can be combined with part-time occupation, 

                                                 
1 The Federal Ministry for Families, Senior, Women and Youth documents that the total public expenditures for 
family related measures are 189 billion Euro in 2008 (BMFSFJ 2009). In this paper, we prefer to use the 
calculation from OECD for matter of comparability. 
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- Parental income (“Elterngeld”): In 2008, the parental leave was replaced by the 

parental income. Leave is up to 12 months (14 months if both parents leave at least for 

two months). Replacement income is 65% - 67% of the work income before 

pregnancy (min 300 Euro, max 1,800 Euro, depending on income) of the parent in 

leave. The leave can be extended up to three years. The parent does not receive any 

additional replacement income, though. Note that the parental income can be 

combined with part-time occupation, 

- Child care costs allowance: Parents can deduce an allowance as of 2,000 Euro (???) 

for child care costs, 

- Other allowances: The parental income is not part of the taxable income. However it is 

considered when calculating the marginal rate which applies to the household, 

- Social benefits: Families with low income receive additional benefit depending on the 

number and the age of the children. These supplements are transferred by the 

communes and differ systematically between the places of living of the family. 

Other children-related measures include: 

- Education: Most German children attend public school, which is free of charge from 

age 6 on. Parents may pay a fee for the kindergarten (children between 3 and 6 years 

old), depending on the commune they live in. Note that 90% of children between 3 

and 6 attend the kindergarten. Traditionally, school ends at 1 p.m. However, in some 

communes or states (Länder) school ends later in the afternoon (in East-Germany for 

example), or alternatively they propose sport or cultural activities, for which the 

parents may have to pay,     

- Health care: Germany has a redistributive public health care system, i.e. payment 

depends on wage income, while the service is flat. Children benefit from the public 

health system without additional costs for the parents. 

 

3.5 Impact of family policy measures on women decisions 

In this subsection, we introduce the discussion whether policy measures may have an impact 

on female behaviour in giving two examples from past reforms. The first example is the pro-

fertility policy introduced in 1972 in the former GDR. The measures consisted in giving 

significant advantages to couples with children (for example, sharp increase of child benefit 

and motherhood vacancy, child care facilities were built up, improvement of housing situation 
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for couples with children). While the fertility rate curves of both FRG and GDR were very 

similar from 1960 to the mid-1970ies, we observe in Graph 4 a strong increase of births in 

former GDR after the policy reform. However, in the long term, the difference of fertility 

rates between FRG and GDR diminishes. They become almost same at the time before the 

German reunification, although the measures in the former GDR was still in use. Note that the 

East-German fertility rate collapsed after reunification. West-German family policy, which 

was more conservative, then applied to the Eastern part. However, the general policy and 

economic changes may have highly contributed to the strong decrease of fertility in East-

Germany after 1990.    

 

Graph 4: Total fertility rates in East and West-Germany since 1952 

 

Data Source: Federal Statistical Office (StaBU 2011) 

 

The second example is the extension in 1992 of the parental leave from two to up to three 

years. We observe in Graph 5 that the average labour supply gap two years after the birth of 

the child increases by almost four hours in average after the reform. More generally, the 

return rate of the mother on the labour market two years after the birth of the child noticeably 

decreases after the reform, increasing the female career interruption. An indirect effect of the 

reform is an increase of the wage and career gaps between women with and without children 

(Beblo/Wolf 2004). The impact on fertility of this measure was insignificant. 
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Graph 5: Difference in mother’s labour supply (two years after / one year before birth)  

 

Data source: Own calculation form SOEP 1984 - 2007 

 

3.6 Raw calculation of children opportunity costs 

 

Table 2: Raw calculation of total children opportunity costs (Euro) 
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Without  21,748 4,410 

Professional 24,824 4,908 

Polytechnics 29,750 5,749 

University 35,744 7,001 

Note: Own calculation for an average married women working full-time before pregnancy. Calculation takes 
account on replacement income, benefits, average full-time income of husband by educational level (we 
suppose that spouses are matching with same educational level), and income tax system.   
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In this subsection, we calculate the opportunity costs for both the parental leave and the 

parental income for an average woman. However, we only compute the costs induced by the 

career interruption while benefiting from the measure. We suppose that the woman returns to 

her former job, with the same wage and labour supply by the end of the legal parental leave. 

We do not consider here long-term effects (see Section 7 for long-term costs).  

Table 2 indicates that the opportunity costs increase with the educational level of the mother, 

since the wage loss is more important for high educated women. However, opportunity costs 

are lower when the parental income applies.   

 

4. The life-cycle model 

The model we use is a life-cycle model for women. The model allows for endogenous 

fertility, labour supply, child care choices and human capital formation, subject to time 

constraint, income and child care costs:  
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where t, f, m and k are the subscripts for time period, female, male and children respectively. 

U represents the utility.  c is consumption. h, l, and k are the weekly time spent for work, 

leisure and children. T is the total available time. w, R, D and y are the hourly wage, 

household total gross income, household total disposable income and household unearned 

income. ck, nk and q represent the child care costs, the number of children and the “quality” 

of children. ( )
kf γγγ ,=  represents the part vector of the household budget devoted to the 
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female and the children. β is the preference for the present. g represents the German tax-

benefit system.  

The female maximises the inter-temporal weighted utility depending on own consumption, 

own leisure and the “quality” of children. Endogenous variables in Model (1) are: 

- The female consumption t

fc : We assume that consumption consists in an unique 

aggregated private good. The model does not allow for savings, i.e. the female 

consumption at period t equals the female share of the household disposable income: 

 

(2) ,tt

f

t

f Dc γ=  

 

- The female consumption share t

fγ : If the female is a single, the female consumption 

share is the part of income not spent for children t

kγ . The share allocated to children is 

exogenous (see below). If the female is not a single, we suppose that the spouses 

negotiate the sharing of the household disposable income. Following Chiappori (1988) 

and Browning/Chiappori/Lechene (2006), we stipulate that the share depends on 

income related variables, socio-demographic variables s and distribution factors d (i.e. 

variables which affect the allocation of resources within the household, but not the 

individual preferences): 
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The female consumption share is not observed if the female is not a single, but is 

identified by differentiation when the marital status of the female is changing (see 

Michaud/Vermeulen 2011 for an application using labour status change).  

- The female wage t

fw : The female wage depends on accumulated experience on the 

labour market, indicator variables t

fpI  if woman is participating at period t, the 

education level e and other socio-demographics s: 

 



 12 

(4) ( ).,,,...,,... 1111
seIIhhww

t

fpfp

t

fff

t

f

−−=   

 

Equation (4) means that human capital formation is endogenous to the model, 

- The female time for work, leisure and child care t

fh , t

fl  and t

fk . Female time-use 

depends on own wage, male income (if the female is not a single), the household 

unearned income, the number of children and socio-demographics. t

fh , t

fl  and t

fk  add 

up on total disposable time T: 
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- The household gross and net incomes t
R  and t

D : gross income is the sum of female 

and male (if the female is not a single) wage income and the household unearned 

income. When adding benefits and transfers and subtracting child care costs and taxes, 

we obtain the household disposable income. The tax-benefit system is represented by 

function g, depending on the number of children and gross income. In the application, 

we suppose that the child care costs are not deductible from taxable income:  
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- The child care costs t
ck : They depend on the number of children and whether a child 

is in a public subsidised or in a private child care institution. In the latter case, we 

suppose fixed costs per hour and child. In the former case, the costs depend 

additionally on the household income. Total child care costs are typically higher in 

private  than in public subsidised institutions ( t

pu

t

pr ckck > ). Therefore, we assume that 

children going to private care is not due to a parental choice, but imposed by the 

rationing of public subsidised child care, as its supply is not sufficient. The probability 
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that the parents are rationed, t

rp , depends on the place where the family lives and 

socio-demographics (see Beninger et al. 2010):   
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- The “quality” of children t

kq : We suppose that it depends on the parental time and 

money invested in children in the past. Expenditures for children include the child care 

costs and depend on the household income:    
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The “quality” of children is not directly observed. The determinants of the function kq  

are calculated assuming a deterministic form of the equation.  

- The number of children and timing of births t
nk : Both are determined by the 

resolution of Model (1). Variable t
nk  depends on socio-demographics, and past 

fertility: 

 

(9) ( ).,..., 11 −= tt
nknksnknk  

 

The exogenous variables are: 

- The male variables t

mw , t

mh  and t

mk : We assume that the male decisions are 

exogenous. One can argue that male time-use is highly concentrated and is thus not 

endogenous to household decisions, 

- The household unearned income t
y , 
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- The part of household income spent for children t

kγ : We use the OECD modified 

equivalence scale to define t

kγ . The first adult is weighed by 1, each other adult in the 

household by .5 and each child by .3. We have: 

 

(10) 
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The model can be solved using the backward induction method, under the assumptions of 

Pareto-optimality of the woman decisions, and separability of the utility function in the 

different arguments.  

 

5. Data  

For the empirical application, we use the German socio-economic panel (SOEP). The data is 

collected yearly since 1984 in West-Germany (and was extended to the former GDR in 1990). 

It has therefore a long panel structure which is most suitable for this study. SOEP contains 

rich information on socio-demographic and economic individual and household 

characteristics. In particular, wages, labour supply, unearned incomes, births, the household 

structure are precisely collected. Time devoted to children is asked retrospectively. Child care 

costs and child care arrangements are collected in 2002 (using the estimates for 2002, we 

predict the child care costs for all the other waves, taking account of price inflation).    

For the purpose of the study, we used the waves 1984-2007. We selected 5,148 women aged 

between 20 and 55 years, leading to closely 60,000 observations (see Table 3). Around 300 

births are observed yearly in the data. Table 4 shows that births are not uniformly distributed 

among the population. German nationals have a lower fertility by three percentage points than 

foreigners. A high proportion of children are born into a two-headed household. Note that in 

contrast to the descriptive statistics (Table 1), the fertility in our selected data does not depend 

on the education level of the woman. 
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Table 3: Summary statistics – selected data 

Variable  Mean Std.dev. 
Always observed  (1) .16  
Age 37.3 9.2 
Gross hourly wage (Euro 2007) 14.26 5.47 
Gross hourly wage husband (Euro 2007) 19.37 6.56 
Married / cohabiting .57  
Labour market participation women .71  
Labour market participation men .98  
Weekly labour supply women (if participating) 30.1 12.4 
Weekly labour supply men (if participating) 39.1 4.9 
Weekly child care mother 24.8 10.3 
Weekly child care father 13.7 4.1 
Always married / cohabiting with same partner (2) .60  
Children   .72  
New born .11  
Single mother .16  
Always single mother (3) .08  
Schooling: professional .43  
Schooling: university .15  
German .91  
North West .15  
Mid West .37  
South .31  
East .17  
Countryside .18  

# Observations 59,087 

# Women 5,148 
Note: Own calculation from SOEP 1984-2007 

(1) refers to the proportion of women 
(2) proportion of women who never changed their partner during period of observation 
(3) proportion of mothers never having a partner 

  

Table 4: “Fertility” by household characteristics (%) 

 

  
All Households with a new born “Fertility rate” 

Total 100.0 100.0 9.7

German 84.1 80.0 9.2

Non-German 15.9 20.0 12.2

Double earner HH 37.6 50.7 13.1

Single earner HH 24.7 41.4 16.2

Single woman 19.4 7.8 3.9

Mid skilled 51.0 51.5 9.8

High skilled  24.2 23.8 9.5

  Notes: Own calculation from SOEP 1984-2007 
 “Fertility rate” = #Households with a new born / #Households x 100  
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Graph 6 shows the same pattern. In our selected data, the distributions of the full time 

equivalent female income by number of children are very close. This leads us to conclude that 

a priori, we do not observe any impact of the potential earning on the fertility decision. 

 

Graph 6: Distribution of full-time equivalent income by number of children 

    

Notes: Own calculation from SOEP 1984-2007 
            The Graph presents the kernel density estimates of the female full-time equivalent 

income distribution for (i) all women, (ii) women with one child, (iii) women with two 
children, (iv) women with three children or more. 

   

6. Estimation procedure and results 

Our identification / estimation procedure consists in six steps:2 

- First step, Estimation of the costs of child care. These depend on the income of the 

parents. Since the supply of the public subsidised child care is not sufficient in some 

region in Germany (with different degree of rationing), the child care costs for the 

parents additionally depend on the place they are living (see Sections 3.4, 4 and 5). 

Formally, we estimate a partial observability model in the line of Poirier (1980), 

Abowd/Farber (1982) and Chevalier/Viitanen (2004), allowing the simultaneous 

estimation of both demand and supply sides of a rationed good, using the 2002 wave 

                                                 
2 We adapt for our purpose the strategy developed by Gayle/Miller (2006). In the paper, we describe the 
procedure very shortly. For more details, please refer to the original paper. 
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of SOEP.3 We use the estimates of the model (see Table A12 in Appendix 1) to 

predict costs of subsidised child care and probability of rationing (Table 5). Mean 

monthly costs of child care is 143 (81) Euro for the complete day (half-day care). The 

probability of being rationed is noticeably higher for children less than three years old 

than for children going to the kindergarten (25% vs. 10.3%).  

 

Table 5: Costs of child care and rationing probability 

Variable Mean Std. dev. 

Monthly costs for day child care (Euro) 142.72 67.03 

Monthly costs for half day child care (Euro) 80.88 24.08 

   

Probability being rationed   

Child 0-3 25.0% .300 

Child 4-6 10.3% .186 
Note: Own calculation from SOEP 2002 

 

We eventually evaluate the child care costs for parents. These are equal to the 

predicted subsidised costs if they are not rationed. On the contrary, if the parents are 

rationed, child care costs are significantly higher, i.e. 5 Euro per hour (Wrohlich 

2007). Note that the probability of being rationed is kept constant over time, but 

depends on the place the parents are living.  

- Second step: We determinate the “quality” of the children. The “quality” of children is 

not directly observed. However, we observe the parental input, i.e. time and money 

investment into their children. This is a function of individual and household 

characteristics. We can therefore recover the “quality” of children up to a 

monotonically increasing function under the assumption of minimisation of parental 

costs and time in producing “quality” of children (see for example Cherchye/De 

Rock/Vermeulen 2011 for a similar technique). Formally, the “quality” of children is 

not estimated, but recovered from time-use and consumption estimations.  

- Third step: Estimation of the inter-temporal wage equation. Specification of Equation 

(4) is: 

 

                                                 
3 2002 was the only wave including questions on costs and child care arrangements in SOEP (see Table A11 in 
Appendix 1 for descriptive statistics).  
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where tϖ  and fθ  are unobserved time and individual specific characteristics. t

fε  is 

the error term. For the estimation, we use standard panel fixed effects technique. 

Estimates are given in Table A2 in Appendix 2. The wage increases with experience 

and past participation (with decreasing time impact). The education level influences 

wages positively too. 

- Fourth step: Estimation of conditional probabilities. Non-parametric specification 

[TBC]  

- Fifth step: Estimation of women consumption. Specification for preference of 

consumption is: 
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where 0s  are socio demographic variables, tλ  and ncθ  are time and individual specific 

variables, t

fsI  the variable indicating if female is single at period t, and t

cε  is the error 

term. Estimation is by standard panel estimation techniques (panel fixed effects). 

Estimates are given in Table A4 in Appendix 4. Female consumption decreases with 

the number of children, but increases with the education level. The female share is 

positively correlated with own wage and education, and negatively with partner wage 

and difference of age between wife and husband.  

- Sixth step: Estimation of fertility and time use. Preferences for labour supply, child 

care and birth at period t are given by the equations. Note that these variables are not 

directly estimated. Equation describes the conditional utility of fertility and time-use: 
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where t

fn is an indicator whether the women has born a child at period t. Equations 

(13) are estimated by a non-parametric approach. Estimates are given in Tables A51, 

A52 and A53 in Appendix 5. Being married affects positively both child care and 

fertility. We have to note that the coefficients capturing potential shift preferences of   

East-German are not significant. The observed differences in the descriptive statistics 

are therefore explained not by systematic different preferences. Interestingly, the 

optimal spacing of birth seems to be three years. The probability to have an additional 

child decreases with the family size. Finally, we observe that the different policy 

reforms on duration of parental leave affect the conditional utility of child care, but not 

the fertility. 

  

7. Simulation of policy reforms 

We use the estimates of Section 6 to perform the simulation of two policy reforms: 

- The first reform is the parental income, as introduced in January 2008.  

- In the second reform, the child care institutions offer a 12 hours a day service for all 

children up to 11 years old, which is completely subsidised by the government. 

Parental leave, the replacement income and job-return guarantee are abolished. All 

other characteristics of the family policy remain unchanged.  

We analyse: 

- Labour supply effects: From Table 6, we see that the labour supply of mothers 

noticeably increases by the reforms. In particular, if the second reform was 

implemented, nearby 36% of mothers would increase their labour supply by more than 

20 hours a week, two years after the birth of the child. This reform indeed better 

allows mother conciliating family and career. In the longer term, effects are smaller, 

though, in particular for the first reform. We can think of two explanations: First, the 
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labour supply of mothers of teenagers is already positive. They will barely increase it, 

unless the costs of children activities decrease. This is the case for the second reform. 

Second, the shorter career interruption after the birth of the child has a long-term 

effect on mothers’ career pattern. This is particularly the case for the second reform, 

since women will not any more receive replacement income for parental leave longer 

than motherhood leave. 

 

Table 6: Effect of policy reform on mother’s labour supply 

Short term (2 years after birth of the child)   

Change in weekly labour supply 0 ]0,10] ]10,20] > 20 Total 

Parental income reform 34.6 14.8 19.4 31.2 100

Child care reform 27.8 10.7 24.7 36.8 100

Long term (10 years after birth of the child)   

Change in weekly labour supply 0 ]0,5] ]5,10] > 10 Total 

Parental income reform 45.6 28.4 21.2 4.8 100

Child care reform 30.9 15.3 27.4 26.4 100

Note: Own calculations from SOEP 1984-2007 

 

- Effects on the opportunity costs: Compared to results in Table 2, the short-term 

opportunity costs of children for the parental leave reform are lower when considering 

behavioural changes (see Table 7). This is explained by the higher labour supply of 

mothers when the reform applies. The short-term opportunity costs for the child care 

reform are the highest for low educated women, as they are less affected in average by 

the reform. 

In the longer term, the difference in impact on the opportunity costs between the two 

reforms is even more striking. If the child care reform was implemented, mothers 

would interrupt their career far shorter. The pay gap, due to career breaks by 

motherhood, would thus not be observed. 
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Table 7: Effect of policy reform on mother’s opportunity costs of children 

Short term (2 years after birth of the child) 

Education level without professional polytechnics university 

Parental income reform 4,410 4,908 5,749 4,502 

Child care reform 3,203 1,708 1,097 2,975 

Long term (10 years after birth of the child) 

Education level without professional polytechnics university 

Parental income reform 16,345 17,208 24,096 27,603 

Child care reform 12,260 8,305 6,627 5,662 

Note: Own calculations from SOEP 1984-2007 

 

- Effects on fertility: Table 8 shows a significant impact on fertility of the policy 

measures in the very short term (immediate effect). Therefore, higher transfers or 

subsidies for child care costs lead people to willing to have children. However, the 

fertility wishes are not realised due to the long term costs of children. The total impact 

(long term effect) on fertility is insignificant, indeed.  

 

Table 8: Effect of policy reform on fertility 

Immediate effect 

  
Change in fertility rate 
(Initial fertility rate was 1.39) 

Parental income 
+.116 

Pro-fertility 
+.667 

Long term effect 

Parental income +.008 

Pro-fertility +.034 

Note: Own calculations from SOEP 1984-2007 

 

8. Conclusion  
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The main conclusion of this study is that financial incentives and support for child care costs 

would not have any significant long term impact on fertility decisions in Germany. However, 

we find a positive significant effect in the very short term. This effect might be seen as an 

artifact pointing out the unrealized fertility wishes. Nonetheless, people decide against having 

(additional) children due to the long term costs. Studies which do not consider dynamic 

effects and impacts along the life-cycle thus clearly over-estimate the effect of financial 

policy measures on fertility.   

Interestingly, we find a positive effect on women labour supply and wages. Public subsidies 

for child care facilities would thus allow women filling somewhat the gender pay and career 

gap. 

The results were obtained using a female life-cycle model with endogenous time-use, wages, 

fertility and child costs. As such, the model is original and is a contribution to the existing 

literature. An additional improvement would be to not more consider men decisions as 

exogenous, although it would not be an easy task.       
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Appendix 1: Demand and supply of subsidised child care 

 

Table A11: Summary statistics – data for estimation of demand and supply of subsidised child 

care 

Variable Mean Std.Dev. 

Child care .49 .50 
No rationing .41 .49 

Child 0-3 .13 .33 
Child 4-6 .67 .47 

Mother     
A-level .27 .45 
University .17 .37 
German .85 .36 
Single .09 .28 
Goes regularly to church .17 .38 
University x Child 0-3 .08 .27 

Child    
Child (0-2 years) .30 .46 
Child (2- years) .18 .38 
Child (3-4 years) .18 .38 
Child (0-3 years) x East .09 .28 

Household    
Sister (10-16 years) .08 .27 
Brother/sister (0-3 years) .20 .41 
Brother/sister (3-6 years) .23 .42 
Brother/sister (6-10 years) .27 .44 
Brother/sister in child care (0-3 years) .02 .14 
Brother/sister in child care (3-6 years) .19 .39 
Other adult in household .04 .20 

Regional variables    
North West .15 .36 
Mid West .16 .36 
North Rhineland Westphalia .22 .41 
Baden-Württemberg .15 .36 
Bavaria  .15 .36 
countryside .19 .12 
Child care facilities (0-3 years) .08 .13 
Child care facilities (3-6 years) .93 .12 

# Observations 1,782 
Note: Data source from SOEP 2002 
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Table A12: Estimation results: Demand and supply of subsidised child care 

Demand Supply 
Variable 

Coef. Std.err. Coef. Std.err. 

Mother          
A-level 0.3279 * 0.1711 -  - 
University 0.0698  0.2653 -  - 
German 0.0687  0.2052 0.2496  0.2874 

Single -0.4846 ** 0.1919 1.0643  0.8199 
Goes regularly to church -0.2443  0.1587 -  - 
University x Child 0-3 0.1289  0.3161 -  - 

Child         

Child (0-2 years) -3.9873 *** 0.3053 -1.5322  1.2758 
Child (2- years) -2.4521 *** 0.2890 -2.2369 *** 0.6605 
Child (3-4 years) -0.9415 *** 0.1610 -1.0306 *** 0.2729 
Child (0-3 years) x East 1.1979 *** 0.3022 -  - 

Household         
Sister (10-16 years) -0.4019 * 0.2249 -  - 
Brother/sister (0-3 years) -0.3174 ** 0.1495 -  - 
Brother/sister (3-6 years) -1.2103 *** 0.3025 -  - 
Brother/sister (6-10 years) -0.3150 ** 0.1288 -  - 
Brother/sister in child care (0-3 years) 0.5419  0.5050 0.2189  1.7436 
Brother/sister in child care (3-6 years) 1.4616 *** 0.3585 -0.2243  0.2506 
Other adult in household -0.3547  0.2558 -  - 

Regional variables         
North West -0.7628 *** 0.2090 2.6657  11.5247 
Mid West 0.2356  0.2598 -0.5884  1.8876 
North Rhineland Westphalia 0.2504  0.3231 -1.2882  2.1335 
Baden-Württemberg 0.0538  0.2400 -0.4742  1.8543 
Bavaria  0.2320  0.3302 -1.2878  2.0762 
countryside 0.0574  0.1630 -0.1820  0.2869 
Child care facilities (0-3 years)      -1.5867  6.6087 
Child care facilities (3-6 years)      -0.2570  1.6956 

          
Constant 2.0460 *** 0.2998 2.6960   3.3475 
rho -0.4873   0.4807       

# Observations 1782 
Notes: Own calculation from SOEP 2002  
           ***, ** and * mean estimate is significant at 1, 5 and 10 percent level. 
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Appendix 2: Wage equation 

 

Table A2: Estimation results – Wage equation 

  
Variable Coef. 

Lagged Experience   
   1, −∆ t

f

t

f hh  3.45 *** 
   2, −∆ t

f

t

f hh  2.12 ** 
   3, −∆ t

f

t

f hh  1.13 ** 
   4, −∆ t

f

t

f hh  .76 * 
   5, −∆ t

f

t

f hh  .55  
Lagged Participation   
   1, −∆ t

fp

t

fp II  1.23 ** 
   2, −∆ t

fp

t

fp II  1.21 ** 
   3, −∆ t

fp

t

fp II  1.01 * 
   4, −∆ t

fp

t

fp II  .41 * 
   5, −∆ t

fp

t

fp II  .21  
Education   
   � age x professional .26  
   � age x polytechnics .45 * 
   � age x university .57 ** 

Other characteristics   
   � age/40 squared 1.02 ** 
   � age x East -.48 ** 

# Observations 37,134 
Notes: Own calculation from SOEP 1984-2007  
           ***, ** and * mean estimate is significant at 1, 5 and 10 percent level. 
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Appendix 3: Conditional probabilities 
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Appendix 4: Female Consumption 

Table A4: Estimation results – Female consumption 

  
Variable Coef. 

Female share   
   Female wage .057 *** 

   Male wage -.016 *** 
   Unearned income .000  
   University .014 ** 
   Female – male age difference -.010 * 
Consumption equation   
   � age x professional .004 ** 
   � age x polytechnics .005 ** 
   � age x university .008 *** 
   � age/40 squared -.004 ** 
   � age x East -.008 *** 
   � # children -.005 ** 

# Observations 59,087 
Notes: Own calculation from SOEP 1984-2007  
           ***, ** and * mean estimate is significant at 1, 5 and 10 percent level. 
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Appendix 5: Female time use and birth decisions 

Table A51: Estimation results – Labour supply equation 

  
Variable Coef. 

   t

fh   8.43 *** 

   t

fh  x technical 1.34 ** 

   t

fh  x polytechnics 1.54 ** 

   t

fh  x university 1.97 *** 

   t

fh  x age/40 .61 * 

   t

fh  x age/40 squared -.17 ** 

   t

fh  x East .39  

   t

fh  x single 2.65 *** 

   t

fh  x 19881986 <≤ yearI  .05  

   t

fh  x 19901988 <≤ yearI  .07  

   t

fh  x 19921990 <≤ yearI  .13  

   t

fh  x 20041992 <≤ yearI  .34  

   t

fh  x 20072004 <≤ yearI  .38  

   t

fh  x t

fh  -1.52 ** 

   t

fh  x 1−t

fh   -1.29 ** 

   t

fh  x 2−t

fh  -1.04 * 

   t

fh  x 3−t

fh  -.46  

# Observations 59,087 
Notes: Own calculation from SOEP 1984-2007  
           ***, ** and * mean estimate is significant at 1, 5 and 10 percent level. 
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Table A52: Estimation results – Child care equation 

  
Variable Coef. 

   t

fk   5.49 *** 

   t

fk  x technical -.62 * 

   t

fk  x polytechnics -.76 * 

   t

fk  x university -1.47 ** 

   t

fk  x age/40 -.22 ** 

   t

fk  x age/40 squared .09 ** 

   t

fk  x East .15  

   t

fk  x single -.64 ** 

   t

fk  x 19881986 <≤ yearI  .16  

   t

fk  x 19901988 <≤ yearI  .19  

   t

fk  x 19921990 <≤ yearI  .32  

   t

fk  x 20041992 <≤ yearI  .68 * 

   t

fk  x 20072004 <≤ yearI  .79 ** 

   t

fk  x t

fk  -.76 *** 

   t

fk  x 1−t

fk   -.71 ** 

   t

fk  x 2−t

fk  -.42 * 

   t

fk  x 3−t

fk  -.31  

# Observations 59,087 
Notes: Own calculation from SOEP 1984-2007  
           ***, ** and * mean estimate is significant at 1, 5 and 10 percent level. 
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Table A53: Estimation results – Fertility equation 

  
Variable Coef. 

   t

fn   278.4 *** 

   t

fn  x technical 23.8  

   t

fn  x polytechnics 14.8  

   t

fn  x university -12.6  

   t

fn  x age/40 59.1 *** 

   t

fn  x age/40 squared -14.6 *** 

   t

fn  x East -28.1  

   t

fn  x single -58.1 ** 

   t

fn  x # children -29.9 ** 

   t

fn  x 19881986 <≤ yearI  3.1  

   t

fn  x 19901988 <≤ yearI  5.9  

   t

fn  x 19921990 <≤ yearI  6.7  

   t

fn  x 20041992 <≤ yearI  11.7  

   t

fn  x 20072004 <≤ yearI  10.6  

   t

fn  x 1−t

fn   -48.9 ** 

   t

fn  x 2−t

fn  39.1 * 

   t

fn  x 3−t

fn  67.8 *** 

   t

fn  x 4−t

fn   54.4 ** 

   t

fn  x 5−t

fn  26.5  

   t

fn  x 6−t

fn  -1.5  

# Observations 59,087 
Notes: Own calculation from SOEP 1984-2007  
           ***, ** and * mean estimate is significant at 1, 5 and 10 percent level 

yyearxI <≤ is an indicator variable if female is observed in years x to y. The breaking years (1986, 1988, 

1990, 1992 and 2004) are years of fulfilment of family policy reforms (mainly extension of the duration 
of the parental leave). 

 

 

 

 


