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1 Introduction  

This thesis provides empirical evidence on three different aspects of household 

behavior: labor supply, fertility, and investments in children’s human capital. The 

theoretical starting point of the analyses is the neoclassical household model that goes 

back to John Hicks (1946) and was, amongst others, extended by Gary Becker (Becker 

1965, Becker and Lewis 1973, Becker and Tomes 1976, Becker and Tomes 1979). The 

initial purpose of this model was to explain households’ market-related behavior, such 

as labor supply. Becker’s subsequent extension made it possible to apply it to non-

market activities as well, such as fertility decisions and investments in children’s human 

capital.  

As an introduction to this thesis, the following sections will give a brief 

overview of economic research based on the neoclassical household model in the fields 

of labor supply (1.1), fertility decisions (1.2), and investments in children (1.3). In each 

of these sections, we will give a short illustration of the theory, present related empirical 

work, and explain the contribution of the essays to the respective literature.  

Although the analyses start off from the neoclassical model, they will also depart 

from it by challenging central assumptions and questioning its ability to explain certain 

aspects of household behavior. We will revisit this point in the conclusive remarks at 

the end of this thesis.  

1.1 Economic analysis of labor supply 

1.1.1 Labor supply in the neoclassical model of household behavior 

According to neoclassical theory, households have two roles in the economy: 

they act as suppliers of input and as consumers. Input supply involves the decision on 
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the optimal level of labor supply and savings, while consumption involves the choice 

between different goods (Mas-Colell et al. 1995). Labor supply and consumer choice 

can be modeled jointly in the neoclassical model of household behavior based on Hicks 

(1946) (Gronau 1986).  

In the traditional version of this model, households are assumed to be rational 

utility-maximizers with perfect information and their preferences are supposed to be 

stable and homogeneous. Households derive utility from different market goods and 

leisure. Utility-maximization is subject to a budget constraint, where labor earnings and 

income acquired outside the labor market (nonlabor income) must equal expenditures 

for market goods and leisure. Households maximize utility by choosing the optimal 

amount of time spent in the labor market to generate earnings, the optimal amount of 

leisure, and the optimal amounts of market goods. The optimal solution is a function of 

wages, prices of market goods, and nonlabor income (Cahuc and Zylberberg 2004).  

With regard to changes in wages and nonlabor income, the model predicts the 

following household reactions: a ceteris paribus rise in nonlabor income increases the 

household’s opportunity set. Thus, the household increases demand for both market 

goods and leisure and lowers its labor supply.1 A ceteris paribus increase in wages 

induces two types of reaction: first, as leisure becomes more expensive compared to 

market goods because of higher foregone labor earnings, the household increases the 

demand for market goods and devotes more time to market work (substitution effect). 

Second, as labor income rises, the household increases the demand for both market 

goods and leisure and reduces its labor supply (income effect).  

                                                 
1 We assume leisure and market goods to be normal goods. 
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1.1.2 Empirical research on labor supply and own contribution 

Encouraging labor supply is high on the political agenda in every market 

economy. A large workforce is necessary to ensure economic production and high 

employment rates are essential to maintain public welfare systems. This can explain 

why analyzing the determinants of labor supply has been the subject of a large number 

of empirical studies.2  

Following the neoclassical household model, these studies usually set out to 

quantify the effects of wages and nonlabor income on hours worked.3 Yet, important 

econometric problems occur. First, researchers miss information on non-working 

individuals. If one uses data on working individuals only, estimates of wage and income 

effects will only be valid for individuals who are currently in the labor force. 

Incorporating non-working individuals by setting their labor supply to zero neglects that 

whether to work (labor supply at the extensive margin) and how much to work (labor 

supply at the intensive margin) are two distinct decisions. The most prominent solution 

to this selection problem is a three-stage procedure developed by Heckman (Heckman 

1979) where a correction factor based on an individual’s participation probability is 

added to the labor supply equation (Killingsworth 1991).  

A second important econometric problem is the endogeneity of both wages and 

nonlabor income as both are correlated with an individual’s propensity to work. 

                                                 
2 The first empirical study on labor supply in a neoclassical framework is probably that of Schoenberg 
and Douglas (1937) (Killingsworth 1991). The number of studies that have come out since then is 
impossible to quantify. For a survey on recent empirical work see e.g. Blundell and MaCurdy (1999). 
3 These studies implicitly consider the effect of prices of market goods by using deflated values of wages 
and nonlabor income. 
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Solutions include instrumental variables estimation, differences-in-differences 

approaches, and natural experiments (Blundell and MaCurdy 1999).4  

Early empirical research on labor supply concentrated on prime-age male 

individuals (usually between the ages of 25 and 55). With declining labor force 

participation of men and rising labor force participation of women since the 1970s, 

researchers have become increasingly interested in the determinants of female labor 

supply (Killingsworth 1991). Furthermore, in the last 20 years, research has focused on 

older age groups where labor supply has been declining because of generous early 

retirement regulations (Borjas 2010). 

Empirical studies on labor supply show an enormous variation in the results. 

Estimates of wage and income effects depend on whether selection and endogeneity 

problems have been taken into account (Mroz 1987); on the exact measurement of 

wages, income, and hours worked (Eklöf and Sacklén 2000, Klevmarken 2005); and, 

especially in a multi-period context, on the control variables used in the analysis 

(Blundell and MaCurdy 1999).5 Nevertheless, there is a consensus that for prime-age 

men, wage and income effects are rather small in magnitude: a ten percent rise in wages 

leads to a one percent reduction in hours worked. A ten percent rise in nonlabor income 

leads to a two percent fall in hours worked (Cahuc and Zylberberg 2004, Borjas 2010). 

Furthermore, most studies agree that the responsiveness of women’s labor supply, 

especially that of married women, is greater than that of men. The stronger 

responsiveness arises from a stronger reaction at the extensive margin and is usually 

                                                 
4 Further challenges include dealing with nonlinear budget constraints and fixed costs of labor supply 
(Heckman 1993), accounting for the discrete character of labor supply choices (van Soest 1995), as well 
as handling measurement errors (Heckman 1993). 
5 The set of control variables determines for example whether the coefficient of a wage variable captures 
the effect of movements along an individual’s wage profile or shifts in the entire wage profile (Blundell 
and MaCurdy 1999). 
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explained by the role of men as main earners and the role of women as second earners 

(Cahuc and Zylberberg 2004). In the last few years, however, the differences in wage 

and income effects between men and women have faded (Blau and Kahn 2007, Bishop 

et al. 2009, Heim 2009).  

Studies on older workers usually analyze labor supply behavior in combination 

with retirement behavior (e.g., Krueger and Pischke 1992, Mastrobuoni 2009, Hanel 

2009, Hanel and Riphahn 2009). Most of these studies exploit exogenous variation in 

nonlabor income induced by pension reforms and find that lower nonlabor income leads 

to delaying retirement.  

In spite of the abundance of studies - Battalio et al. (1981) even analyses the 

labor supply of pigeons - there is still an important gap in the literature: hardly any 

research exists on the labor supply behavior of individuals above the regular retirement 

age. In Europe, working individuals in that age group make up a growing part of the 

labor force for mere demographic reasons. In Germany, for instance, their number 

almost doubled from around 350,000 in 1996 to 600,000 in 2008.6 Furthermore, the 

income situation for this group is soon going to change: several European countries 

have undertaken extensive reforms of their formerly generous pay-as-you go public 

pension systems (Queisser et al. 2007).7 This might lead to substantially lower pensions 

for future retirees (OECD 2009a). Thus, it is worth investigating whether there is a 

relationship between labor force participation and nonlabor income also in this age 

group.  

Section 2 of this thesis analyzes the labor supply decision of Germans above the 

normal retirement age who work while receiving an old age pension. Labor force 

                                                 
6 Own calculations based on the Mikrozensus.  
7 E.g. the Altersvermögensgesetz and the Rentenversicherungsnachhaltigkeitsgesetz in Germany. 
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participation in this group is around 4 percent. To avoid sample selection problems, the 

analysis concentrates on labor supply at the extensive margin. Furthermore, we have to 

deal with the endogeneity of nonlabor income. In the absence of valid instruments, we 

address the problem with a comprehensive set of control variables. In particular, we use 

information on retirees’ former labor supply behavior which, at that old age, should be a 

good proxy for an individual’s general propensity to work.  

In accordance with studies on prime-age individuals, we find a significant but 

modest negative relationship between nonlabor income and labor supply: for an average 

retiree, a ten percent rise in pension income is correlated with a 3.5 percent decrease in 

the probability to work. Furthermore, the correlation is stronger for men than for 

women. This finding is highly complementary to the finding that for prime-age 

individuals, the relationship is stronger for women. If additional labor earnings become 

necessary to maintain living standards after normal retirement age, it will rather be the 

former main earners (i.e. men) who enter the labor market than the former second 

earners (i.e. women). Because of the negative relationship between nonlabor income 

and labor force participation after normal retirement age, we conclude that for some 

retirees today, market work is a necessary source of income. Furthermore, we expect a 

rise in the labor force participation of retirees because of lower pension income for 

future retirees. 

1.2 Economic analysis of fertility 

1.2.1 Fertility decisions in the neoclassical model of household behavior 

In the mid 1960s, Gary Becker (1965) introduced an important extension to the 

neoclassical household model. Given the decline in hours worked in the second half of 

the Twentieth Century, he recognized the importance of the allocation of time outside of 
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the labor market. The basic idea of Becker’s extension is that households do not directly 

derive utility from market goods and leisure but from self-produced “commodities” 

(Becker 1965) where market goods and time are used as input factors (e.g. a self-

prepared dinner or the activity of reading a book).8 In contrast to the original model 

where households face a dichotomous choice between market work and a single non 

market activity (leisure), households now also have to decide on the allocation of non-

market time to produce different types of commodities.9 

Considering households as production units drew attention to behavior within 

households and laid the basis for a new research field later to be called “New home 

economics” (Nerlove 1974). This new research field expands economic analysis to 

primarily non-economic topics, such as family formation, parenting behavior, the 

education of children, or engagement in illegal activities (Pollak 2011).  

A highly influential outgrowth of Becker’s approach is the quantity-quality 

theory (Becker and Lewis 1973, Becker and Tomes 1976) that focuses on households’ 

fertility and parenting behavior. Children are considered as commodities produced by 

means of time and market goods. Furthermore, the household’s utility does not only 

depend on the quantity of children but also on their quality which Becker defines as 

expenditure on each child (in terms of market goods and time).  

The main contribution of this model is to provide economic analysis of fertility 

with a consistent framework. Like other commodities, the demand for children can be 

expressed as a function of wages, prices of market goods, and income. Wages and 

prices are important because they determine the cost of raising children in terms of time 

and market goods. Income determines the household’s opportunity set. By introducing 

                                                 
8 The idea to consider households as production units has, however, already been formulated earlier (Reid 
1934). 
9 Mincer (1963) proposed a similar model but it is less often referred to in the literature.  
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child quality as an argument in the household’s utility function, the model allows for a 

differentiated analysis of how fertility depends on economic variables. In particular, a 

rise in income does not necessarily increase the demand for children. Households with a 

higher income might also want children of higher quality. Yet, if households decide to 

invest more in the quality of their children, they can afford fewer of them. 

1.2.2 Empirical research on fertility and own contribution 

Though economists have always been interested in fertility, empirical research in 

this field was particularly stimulated by the strong decline in fertility rates in the last 40 

years. Fertility rates fell beneath the replacement level in almost all developed countries, 

threatening the sustainability of the welfare system and leading to labor shortage 

(OECD 2011a). 

Following the neoclassical model of household behavior, empirical studies 

investigate whether the decline in births is the result of the parallel strong increase in 

female wages and household income. Identifying the effects of female wages and 

income on fertility decisions has been the subject of a large number of empirical studies 

(e.g., Cho 1968, Fleischer and Rhodes 1979, Freedman and Thorton 1982, Heckman 

and Walker 1990, Merrigan and Pierre 1998, Jones and Tertilt 2008). Yet, the results of 

these studies are ambiguous, partly because some of them suffer from endogeneity 

problems. Women might, for instance, select into motherhood on the basis of their 

expected wages. Furthermore, there will be a problem of reverse causality between 

female wages and fertility if there is a wage penalty for mothers (e.g. Gangl and Ziefle 

2009).  

In parallel, there is a strand of the literature that explores the effect of female 

education on fertility. One reason why female education should affect fertility is that 
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education largely determines women’s future wages. Recent studies exploit exogenous 

variation in years of schooling caused by reforms in the education system to overcome 

endogeneity problems. They find none or only small effects of women’s schooling on 

fertility decisions in developed countries (Monstad et al. 2008, McCrary and Royer 

2011, Cygan-Rehm and Maeder 2012).10 

In sum, most of the empirical studies conclude that changes in female wages and 

income alone fail to offer a satisfactory explanation for the observed decline in fertility 

in developed countries. Conversely, demographers have for a long time emphasized the 

importance of changes in fertility attitudes (Pollak and Watkins 1993). This can explain 

why in recent years, economic analyses have departed from the traditional neoclassical 

framework of exogenous preferences, and have incorporated heterogeneities in 

preferences as independent explanatory factors. The importance of modeling 

heterogeneous preferences has later been recognized even by Becker himself (Becker 

1996, Becker and Murphy 2000). 

One research topic of these recent studies is the role of group specific fertility 

preferences, referred to as “culture”. These studies start off from the neoclassical 

framework but include measures of group specific fertility attitudes like ethnic specific 

attitudes or family specific attitudes (e.g., Fernández and Fogli 2009, Booth and Kee 

2009a). Section 3 of this thesis explores the role of family specific fertility preferences 

for fertility decisions. Motivation for this study is the recurrent finding of family 

specific fertility patterns. These patterns cannot entirely be explained by the neoclassical 

determinants of fertility (Booth and Kee 2009a). Studies that document family specific 

                                                 
10 A further question in the empirical literature is whether financial incentives can help to increase births 
in low-fertility countries. Studies that evaluate pro-natalist policies that aim at reducing child-related costs 
or increasing family income usually find modest positive effects on fertility (see Kohler et al. 2006 for an 
overview). 



 

10 

 

fertility patterns usually put forward two competing theories: family specific fecundity 

or family specific fertility preferences. Previous studies were not able to distinguish 

between these two explanatory approaches because they lacked direct measures of 

family specific fertility preferences or fecundity. Using data from the National 

Longitudinal Survey of Youth, our study employs direct information on fertility 

preferences and outcomes of American siblings. This allows for a direct test of the link 

between family background and fertility preferences on the one hand and family 

specific fertility preferences and fertility outcomes on the other hand. We find that 

around twenty percent of fertility preferences can be traced back to family background 

and that fertility preferences shared among family members show a much stronger 

correlation with fertility outcomes than fertility preferences unrelated to family 

background. Our results indicate that family specific fertility patterns can partly be 

attributed to family specific fertility preferences. In a larger context, our findings are 

further evidence of the special role of family background in forming preferences and 

affecting economic outcomes (Becker 1996). 

1.3 Economic analysis of investments in children 

1.3.1 Investments in children in the neoclassical model of household behavior 

Becker’s quantity-quality theory as described in section 1.2.1 also provides a 

framework for the analysis of human capital investments in children. The model 

predicts a negative relationship between the quantity and the quality of children in a 

household. The higher the quality of children, the fewer children the household can 

afford. Similarly, the more children there are in a household, the less quality the 

household can afford for each child. Thus, children with many siblings should receive 
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fewer parental investments and have lower human capital than children from smaller 

families.  

The model also addresses differences in siblings’ human capital. In a 

generalization of the model (Becker and Tomes 1976, 1979), a child’s human capital 

depends on both the parents’ expenditure on the child and the child’s genetic 

endowment. Siblings differ in their initial endowment and the costs of adding to their 

human capital are negatively related to endowments. As a consequence, parents are 

expected to invest more in the human capital of highly endowed children and 

compensate less able children in the form of higher bequests.11  

1.3.2 Empirical research on investments in children and own contribution 

The quantity-quality model predicts that individuals who grow up with many 

siblings should have lower human capital, e.g. in the form of lower educational 

attainment. This hypothesis has been tested extensively in the empirical literature. The 

reason for researchers’ interest is twofold: first, the extent to which family background 

factors such as sibship size predetermine adult outcomes is a measure of equality of 

opportunity in society as an individual cannot chose his family of origin. Second, the 

determinants of educational attainment are an important topic per se as economic 

prosperity depends on the productivity of the workforce (Björklund and Salvanes 2011).  

Indeed, empirical studies on the relationship between family size and children’s 

educational attainment typically find a negative correlation (Black et al. 2005). Yet, in 

most cases, these studies suffer from endogeneity problems: the number of children is a 

choice variable of parents. It depends on parents’ characteristics which may also affect 

children’s human capital. Studies that use exogenous variation in sibship size, e.g. twin 
                                                 
11 The compensation is necessary because, in the equilibrium of the model, the total quality of each child, 
i.e. the total expenditure on each child, must be identical.  
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births or the sex composition of the older siblings, usually find no effect on educational 

attainment (e.g., Black et al. 2005, Angrist et al. 2005, De Haan 2010). These results are 

usually interpreted as evidence against the theory that parents face a quantity-quality 

trade-off with respect to children.  

An interesting finding by Black et al. (2005) is that although there is no causal 

link between educational attainment and sibship size, there is a negative relationship 

between educational attainment and birth order. Hence, even though an additional child 

does not make parents reduce investments equally across children, parents nevertheless 

seem to successively reduce investments in each additional child. This then is consistent 

with the quantity-quality theory if we assume that older children often appear to be 

more able than their younger siblings because of the age difference and thus, benefit 

from higher parental investments compared to children with higher birth rank. This 

finding brings an additional perspective to the research on equality of opportunities: 

economic opportunities do not only depend on the family an individual belongs to but 

also on the position within this family. Both aspects are a source of inequality of 

opportunities as individuals can choose neither of them.  

There are now a growing number of studies that investigate the relationship 

between birth order and educational attainment as well as further economic outcomes 

linked with education (e.g., Black et. al 2005, Kantarevic and Mechoulan 2006, Booth 

and Kee 2009b, De Haan 2010). An important econometric issue is the correlation of 

birth order with sibship size, a variable that is endogenous with regard to educational 

attainment (see above). It is therefore advisable to employ family fixed effects 

estimation techniques. Previous studies all agree on systematic disadvantages for later 

born children.  
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Section 4 investigates the role of birth order for educational attainment in 

Germany. Using data from the German Life History Study, we employ data for 

individuals that grew up in democratic West Germany and for individuals that grew up 

in formerly socialist East Germany. Like previous empirical studies, we control for 

family fixed effects. In accordance with earlier work, we find higher educational 

achievements for first born children. Interestingly, birth order effects also appear in 

formerly socialist East Germany and even increased over time. From an economic point 

of view, this is a puzzling finding: in socialist East Germany, care and education of 

preschool children increasingly took place in public child care institutions. In these 

institutions, the treatment of children should have been independent of birth order and 

birth order effects should be weaker. A possible explanation for our finding is that when 

time spent with parents decreases, siblings react by increasing rivalry for parental 

resources. Psychologists argue that such rivalry shapes children’s character and affects 

cognitive abilities depending on birth order (Sulloway 1996, Bjerkedal and Skjeret 

2007). This can cause systematic differences in siblings’ educational success. Our 

findings have straightforward implications for the research on equality of opportunities: 

the case of East Germany shows that policies that aim at promoting equality of 

opportunities among children from different families such as free public childcare do 

not necessarily promote equality of opportunities within families. Furthermore, the 

study underlines the importance of sibling behavior in explaining birth order effects, an 

aspect that is ignored in the neoclassical household model which focuses on parents’ 

behavior only.  
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2 Labor supply after normal retirement age in Germany – 
A fourth pillar of retirement income? 

2.1 Introduction 

This paper concentrates on a group of workers that is often neglected in 

employment statistics and economic analyses: those above normal retirement age. We 

investigate the labor supply of German retirees who passed the normal retirement age of 

65 and yet participate in the labor market. In Germany, reaching age 65 generally 

entitles to a public old age pension - the most important source of retirement income - 

without deductions.12 Socio-cultural norms suggest leaving the labor market and 

enjoying the remaining years in retirement even before this age. Despite these 

conventions, our calculations based on the German Mikrozensus show that around five 

percent of men and two percent of women aged 65 and above participate in the labor 

market. Between 1996 and 2008 their absolute number almost doubled from around 

350,000 to 600,000 with larger birth cohorts reaching retirement age. These figures 

show that working beyond the normal retirement age in Germany is a persistent 

phenomenon which grows in importance as society ages.  

In this paper, we ask whether there is a relationship between labor supply after 

normal retirement age and nonlabor income, in particular pension income. For countries 

such as Germany, that convert their pay-as-you-go public pension system into a three 

pillar system of public, private, and occupational pensions, this question is of particular 

interest.13 The analysis shows to what extent we might expect the emergence of a fourth 

pillar of retirement income in the form of labor earnings due to a potential pension gap. 

The relevant phase of the German pension reform process was initiated in 2001 (e.g. the 

                                                 
12 Starting in 2012, normal retirement age will, however, gradually rise to age 67 by 2030. 
13 Occupational pensions are jointly funded by employers and employees. 
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Altersvermögensgesetz passed in 2001 and the Rentenversicherungsnachhaltigkeitsge-

setz passed in 2004). It aims at reducing public pension payments for future retiree 

cohorts on the one hand and promoting occupational and privately funded pensions on 

the other hand (Börsch-Supan and Wilke 2006). According to OECD estimates, the full 

implementation of the reform process will lead to a ten percent reduction in net 

replacement rates of public pensions (OECD 2009a).14 Problems arise as occupational 

and private pensions are not mandatory and low income groups in particular might not 

provide sufficiently for their old age (Börsch-Supan et al. 2007, Queisser et al. 2007, 

Corneo et al. 2009). Furthermore, because of distortions in the stock market caused by 

the financial crisis, payments from private pension funds might turn out smaller than 

expected. Some of the future retirees will be confronted with lower retirement income 

compared to today’s retired cohorts. Therefore it is worth investigating whether retirees 

are likely to compensate reduced pension incomes by a fourth pillar of retirement 

income: labor market earnings. 

Many other European countries are currently planning or implementing similar 

reforms of their public pension systems (Queisser et al. 2007). So the analysis of labor 

supply after normal retirement age is of particular interest not only for Germany. Yet, so 

far, empirical evidence on this subject exclusively comes from the U.S.. In the U.S., net 

replacement rates of public old age security are far below OECD average (OECD 

2009a) and individuals are encouraged to provide privately for retirement. At the same 

time labor force participation after normal retirement age in the U.S. is rather high with 

around 15 percent between 2002 and 2009 (OECD 2010a). Schmidt and Sevak (2009) 

                                                 
14 This figure is based on a comparison of pension entitlements for a worker entering the labor market in 
2006 in two different scenarios: the reforms had not taken place and the reforms had fully phased in 
(OECD 2009a). For a more detailed analysis of the development of public pension entitlements of future 
retiree cohorts see also TNS Infratest Sozialforschung (2007). 
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analyze the labor supply of U.S. individuals aged 70 or older.15 They estimate a classical 

labor supply function with data from the Health and Retirement Study and find that 

labor supply in this group is negatively related to wage rates, taxation and private 

pension receipt. Lahey et al. (2006) and Maestas (2010) analyze the decision to reenter 

the labor market after an age related withdrawal (unretirement). Lahey et al. (2006) find 

that the decision to reenter the labor market is not influenced by the retirees’ financial 

situation but by the availability of health insurance. Maestas (2010) finds that the 

unretirement propensity is not affected by failures in financial planning or financial 

shocks. It rises, however, among those without an employer pension.  

Using data from the German Socio-Economic Panel this study investigates the 

relationship between nonlabor income and labor supply for Germans who passed the 

normal retirement age of 65 and receive an old age pension (henceforth “retirees”). To 

our knowledge it is the first economic study on labor supply after normal retirement age 

outside the U.S..  

When estimating the effect of nonlabor income on labor supply in a multi-period 

setting, an important endogeneity problem occurs (Smith 1980): individuals who enjoy 

work are more likely to participate in the labor force in a given period. These 

individuals are also more likely to have worked in former periods, so they have higher 

pensions, assets, and interest payments based on former labor earnings. In a simple 

regression of current labor supply on nonlabor income, this can cause a spurious 

positive correlation between the two variables. The coefficients of the nonlabor income 

variables are biased upwards and do not yield causal effects.  

                                                 
15 Their analysis is restricted to individuals aged 70 or older because of complications connected to the 
U.S. Social Security Earnings Test for younger age groups. 
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The ideal solution to the endogeneity of nonlabor income is the use of 

instrumental variable techniques or natural experiments. As we are not able to exploit 

such exogenous variation, the strategy of our study is to use standard regression 

techniques and to include a large set of control variables in order to proxy retirees’ taste 

for work and other kinds of unobserved heterogeneities. In particular, we take advantage 

of the fact that retirees are at the end of their “regular careers” and use information on 

their former labor supply behavior. This strategy will only yield causal effects if 

nonlabor income is exogenous conditional on our controls, which is a strong 

assumption. Expecting a positive bias in the estimates, our results therefore provide an 

upper bound of the true causal effects. Nevertheless, the results are robust to several 

specification tests and sample restrictions. Thus, we believe that our analysis provides 

useful first evidence of the determinants of labor supply after normal retirement age in 

Germany. 

We find that retirees with small pension benefits have a particularly high 

probability of participating in the labor force after age 65. The association between 

pension income and labor force participation is stronger for low income groups. The 

results suggest that the labor supply decision of retirees in Germany today is partly 

motivated by financial considerations. This gives reason to expect a rise in retirees’ 

labor force participation when pension income will be lower in the future. 

The structure of this paper is as follows: because very little empirical evidence 

on the subject can be found in the literature, section 2.2 provides descriptive statistics 

on labor supply after age 65 in Germany and other European countries. This section also 

explains the institutional background for working retirees in Germany. In sections 2.3 to 

2.6, we continue with a regression analysis in order test several hypotheses concerning 
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the relationship between German retirees’ nonlabor income and labor supply using the 

German Socio-Economic Panel. Section 2.7 concludes. 

2.2 Labor force participation above age 65 in Europe and Germany 

2.2.1 Europe 

Figure 2.1 shows labor force participation rates among individuals aged 65 or 

older in 25 European countries as of 2009. Labor force participation is defined as 

working at least one hour a week. In the lead are Iceland and Norway with rates of 35 

percent and 17 percent, respectively. The participation rate in Iceland is exceptionally 

high in 2009. Between 2000 and 2008, it was only around 19 percent (OECD 2010a). 

The strong increase in 2009 might be a result of the financial crisis in 2008. The lowest 

participation rate can be found in France with only 1.5 percent. When interpreting these 

results, we must take into account that normal retirement age differs between countries. 

Considering only countries, where - as in Germany - normal retirement age is 65, 

Portugal, Sweden, and Switzerland have the highest participation rates. With a 

participation rate of four percent, Germany is in the lower midrange.  

2.2.2 Germany 

In Germany, normal retirement age is 65. Starting in 2012, it will be raised 

gradually to reach age 67 in 2030. Normal in the German context means that at this 

retirement age, full retirement benefits from the public pension system - the most 

important source of retirement income in Germany - are provided.16 Leaving the labor 

market is not mandatory as there are no legal impediments to working after age 65. 

                                                 
16 It is, however, possible to postpone the receipt of public pension beyond age 65 in order to increase 
future payments. This postponement option and its relevance for our analysis will be discussed in more 
detail in section 2.6.1. 
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However, an obstacle to continued employment can be that many collective bargaining 

agreements and work contracts contain a clause that the employment relationship ends 

when the employee turns 65. German pension legislation does not know an earnings test 

for retirees aged 65 or older. Thus, pension entitlement is not lost as a consequence of 

too much additional income.17 

The following descriptive statistics on labor supply after age 65 in Germany are 

based on two nationally representative datasets: the Mikrozensus is a cross section of 

one percent of German households provided by the German Federal Bureau of 

Statistics. The German Socio-Economic Panel (GSOEP) is a longitudinal household 

survey. Both datasets offer advantages for our descriptive analysis: the Mikrozensus 

comprises a large number of observations and there are no missing values. The GSOEP 

follows individuals over time and offers detailed information on the respondents’ 

incomes and financial situation (Haisken-DeNew and Frick 2005). We start with 

descriptive statistics based on the Mikrozensus.  

Figure 2.2 shows the annual participation rates of individuals aged 65 and above 

between 1991 and 2008 separately for men and women. Around five percent of men and 

two percent of women of that age group are still in the labor force. There is a slight 

positive trend for both sexes which for men became more pronounced in 2008. When 

dividing the two groups into West and East German households (see Figure 2.3), we 

see that the participation rates are considerably lower in East Germany. Comparisons 

between German and foreign citizens (see Figure 2.4) show that participation was 

consistently higher among foreign citizens, however with a negative trend since 2000. 

                                                 
17 Exceptions are retirees that receive civil service pensions and retirees that get income support. Retirees 
that receive income support lose entitlement when their labor earnings raise their total income above the 
subsistence minimum. The percentage of Germans aged 65 or older that receive income support is, 
however, very low. Own calculations based on the Mikrozensus show that between 2002 and 2008 the 
percentage was around 1.7 percent.  
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In 2008, participation rates were higher for German citizens for the first time, equally 

for men and women. 

Table 2.1 offers descriptive statistics on the character of labor supply after age 

65 in 2008, comprising working hours, occupation, employment status, and industry. 

The same statistics are also given for the age group 55 to 64. The comparison of the two 

age groups reveals important differences in the structure of activities before and after 

normal retirement age. First, work after age 65 is characterized by low weekly working 

hours. The median is only 17 hours whereas in age group 50 to 64 it is still 40 hours. 

Second, the share of self-employed workers among working individuals aged 65 or 

older reaches almost 60 percent and is considerably higher than at younger ages. In 

contrast, the share of public servants is extremely small reflecting strict regulations for 

employment after age 65 in the public sector. Third, elementary occupations are almost 

twice as frequent after age 65 than before.18 At the same time, also the share of high 

skill groups such as legislators, senior officials, managers, and professionals is higher 

among individuals aged 65 or older than in the younger age group. This suggests a very 

heterogeneous composition of working individuals above age 65.  

Table 2.2 shows the distribution of nominal gross monthly labor income of 

working individuals above age 65. This table is based on data from the GSOEP (years 

2002-2009) because this information is not available in the Mikrozensus. Around 40 

percent of working individuals above age 65 report gross monthly labor earnings of 

below 500 euros. When excluding self-employed retirees, the share of working retirees 

that earn less than 500 euros a month even rises to 57 percent. This result together with 

                                                 
18 According to the ISCO 88 classification, elementary occupations are defined as simple and routine 
tasks that require skills at the first ISCO skill level (e.g. cleaning, selling goods in streets or door to door, 
or collecting garbage). 



 

21 

 

the finding of low weekly working hours suggests that a large share of retirees’ labor 

supply consists of marginal employment.  

The longitudinal character of the GSOEP also allows us to analyze labor supply 

behavior over time. In the period between 2002 and 2009, 20 percent of those working 

retirees, who could also be observed before age 65, simply continued to work beyond 

age 65. The other 80 percent interrupted their careers at least once before or after age 

65. The latter pattern can indicate a reversal of a former retirement decision 

(unretirement), but might also reflect that some retirees hold temporary jobs and do not 

work regularly. The interpretation as irregular employment is corroborated by the 

survey’s income calendars where respondents are asked about their labor earnings of 

every month in the past year. Two percent of the retirees who reported not to work in 

the reporting month had labor earnings in another month of the respective year. 

2.3 Theory, hypotheses, and empirical strategy 

In the economic literature, the analysis of individual labor supply is commonly 

based on the life-cycle model derived from the Hicksian model of consumer demand. In 

this labor supply model, an individual attempts to maximize life-time utility drawn from 

the consumption of goods and leisure by choosing the optimal level of life-time labor 

supply.19 Assuming that the individual’s utility function is inter-temporally separable, 

life-time utility, U, can be written as the sum of discounted utilities u obtained in every 

period t,  

� � ∑ �1 � ��	
�
� ���
, �
 , �
, �
�,            (2.1) 

where s is the time preference rate, C and L are the amounts of goods and leisure 

                                                 
19 For a more detailed description of this model see e.g. Pencavel (1986) or Blundell and MaCurdy 
(1999).  
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consumed, and E and e are the individuals’ observed and unobserved characteristics that 

shape their preferences. A forward-looking individual maximizes U by choosing the 

optimal amount of labor supply in every period, satisfying the life-time budget 

constraint  

� �  ∑ �1 � ��	
��
  � �
�
 � �
��
� .          (2.2) 

Here w represents the hourly wage rate in period t, h the hours worked, V is 

nonlabor income, and r the time constant interest rate. The first order conditions of this 

maximization problem can be obtained by a Lagrangian approach. Optimal labor supply 

is a function of all past, present, and future values of market wage rates and nonlabor 

income. In particular, the participation probability in a given period t rises with falling 

life-time nonlabor income.  

To test whether this prediction holds for German retirees, we estimate the 

following empirical specification:  

��� � � �  � � � !"# � $.              (2.3) 

lfp indicates a retiree’s labor force participation. V is a matrix that contains 

variables to describe a retiree’s life-time nonlabor income. X is a matrix that contains 

control variables to proxy unobserved heterogeneity among retirees. α is a constant. η 

and θ are coefficient vectors. ε is an error term. If retirees’ labor supply rises with 

falling life-time nonlabor income, the coefficients of the variables describing life-time 

nonlabor income contained in η will be negative.  

When estimating the effect of nonlabor income on labor supply in a life-cycle 

model, an important endogeneity problem appears (Smith 1980): individuals who enjoy 

work have a higher probability to participate in the labor force in a given period. These 

individuals are also more likely to have worked in the past, so they have higher 

nonlabor income (e.g. pensions, interest payments) based on former labor earnings. This 
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can cause a spurious positive correlation between the nonlabor income variables and 

current labor force participation and bias the coefficients of the nonlabor income 

variables. 

Though we dispose of panel data, the use of fixed effects estimation techniques 

is no practicable solution to the endogeneity problem. In a multi-period setting with 

saving and borrowing options, individuals base their labor supply decision on their 

expected life-time nonlabor income. Changes in nonlabor income from one period to 

another, which would be used as regressor in a fixed effects model, should have no 

influence on the labor supply decision as long as these changes do not entail unforeseen 

changes in life-time nonlabor income (e.g., Pencavel 1986 or Blundell and McCurdy 

1999). 

In the literature on labor supply, the endogeneity problem of nonlabor income is 

usually solved by the use of exogenous income shocks and instruments, such as lottery 

wins, heritages, stock market gains or unexpected changes in social security legislation 

(e.g., Krueger and Pischke 1992, Eakin et al. 1994, Joulfaian and Wilhelm 1994, 

Coronado and Perozek 2003, Henley 2004, and Brown et al. 2010). Unfortunately, we 

do not have suitable instruments available. Our strategy is to include a large set of 

variables in order to describe retirees’ taste for work and other kinds of unobserved 

heterogeneity. In particular, we benefit from the fact that retirees are at the end of their 

“regular careers”. Thus, we use variables describing the retirees’ working lives before 

age 65 as proxies for the retirees’ general attitude towards work.  

A causal interpretation of the coefficients contained in η requires nonlabor 

income to be exogenous conditional on X. This is a strong assumption and we might not 

be able to meet it by the control variables available. If the control variables are only 

insufficient proxies for unobserved heterogeneity among retirees and unobserved 
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heterogeneity is correlated with retirees’ nonlabor income and labor supply decisions, 

the coefficients are biased. However, with respect to the most prominent source of 

endogeneity, taste for work, we expect the bias in the coefficients to be positive.20 Thus, 

we will interpret the coefficients as an upper bound of the true causal effects. 

2.4 Data  

2.4.1 Sample 

For the regression analysis, we use data from the GSOEP. We restrict the 

analysis to the period between 2002 and 2009 as we are interested in the behavior of 

retirees today. The GSOEP is best suited for the regression analysis because it does not 

only contain the labor force status of respondents but also holds information on their 

financial situation. Furthermore, a variety of socio-economic background variables and 

information on respondents’ past working life derived from the panel structure of the 

data allow modeling unobserved heterogeneity. 

Our sample consists of repeated annual observations of individuals aged 65 or 

above who receive an old age pension. We will refer to them as retirees, independent of 

their work status. We drop 108 observations of 74 retirees with missing values in 

continuous variables. Furthermore, we exclude retirees that receive a civil servant 

pension as for this group an upper earnings limit applies. After these restrictions, we can 

use 29,697 annual observations of 6,027 different retirees which are evenly distributed 

across survey years. 

                                                 
20 To make a definite statement on the direction of the bias, we would also have to consider the 
correlation between unobserved heterogeneity and the control variables as well as the control variables’ 
correlation with nonlabor income. 
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2.4.2 Variables and descriptive statistics 

The dependent variable of equation (2.3), lfp, assumes the value one if a retiree 

states both positive working hours and labor earnings for the month of the interview. 

Based on this definition, around 5 percent of male and 2.4 percent of female retirees in 

our sample are working in any given year. These participation rates are comparable to 

those in the Mikrozensus presented in section 2.2.  

In order to describe a retiree’s life-time nonlabor income, we generate three 

different variables: pension income, non-pension income, and assets. They are based on 

the current financial situation in the retiree’s household and deflated.21  

The variable pension income is the sum of monthly public, private, and 

occupational pension payments of a retiree’s household (including survivor benefits).22 

The variable non-pension income is the net monthly income of a retiree’s household 

minus the sum of monthly pension income of the retiree’s household minus the retiree’s 

own monthly labor earnings. It comprises for example interest payments or labor 

earnings of other household members. The variable assets is the self-assessed value of 

assets of the retiree’s household. Households are asked about their assets in 2002 and 

2007. We fill the missing values in the years 2003-2006 and 2008-2009 by assuming a 

constant linear trend.  

                                                 
21 By generating the variables at the household level, we assume that household members have equal 
access to the household’s financial resources. When splitting a household’s nonlabor income in a retiree’s 
own nonlabor income and the income of other household members, we find that a retiree’s labor supply is 
both correlated with own nonlabor income and income of other household members. Separating 
household nonlabor income by recipient, however, considerably decreases estimation efficiency. Thus, 
we opt for using income measures at household level. 
22 For the calculation of this variable, we do not use the retiree’s current public pension income but the 
highest public pension income that was observed for the retiree between 2002 and 2009. This approach is 
necessary because of a postponement option in the German public pension system. This problem will be 
addressed in more detail in section 2.6.1. 
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We separate pension income from other sources of income for the following 

reason: a retiree receives pension income on a regular basis in every future period. 

Other sources of income such as interest payments or the partner’s labor earnings are 

less certain in the future. We therefore expect the negative coefficient of pension income 

to be larger than that of other income sources (Ruhm 1990). 

The matrix X in equation (2.3) contains socio-economic background variables in 

order to proxy taste for work and other sources of unobserved heterogeneity among 

retirees. We include the common control variables used in the labor supply literature: 

education, age, sex, origin, marital status, health status (self-assessed), homeownership, 

number of household members, and the working status of the partner (e.g. Klevmarken 

2005). Moreover, the extent of social commitment is incorporated as we expect retirees 

who volunteer for unpaid jobs to have a positive attitude towards work in general. 

Furthermore, we take advantage of the fact that retirees are at the end of their “regular 

careers”. Thus we can use variables describing the retirees’ working lives before age 65 

as proxies for the retirees’ general attitude towards work. We incorporate work 

experience, last observed gross hourly wage rate,23 last employment status, and last job 

satisfaction before age 65. Finally, we include length of pension payment as retirees 

with a low taste for work are likely to draw early on pension income to be independent 

of labor earnings.  

Table 2.3 presents descriptive statistics for all explanatory variables of equation 

(2.3), separated by working status and sex. Contrary to our hypothesis, working retirees 

are in general financially better off than non-working retirees. In terms of nonlabor 

                                                 
23 Last wage rates before age 65 can also be interpreted as proxies for current wages, which are missing in 
our analysis. According to the life-cycle model of labor supply, higher current wage rates (compared to 
wage rates in other periods) raise the probability to work in the given period. Because information on 
current wages is only available for those retirees working after age 65, that is 3.5 percent of the sample, 
we follow Maestas (2010) and omit possible wage rate effects in our discussion. 
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income, working retirees have higher pension income (except for working women), 

non-pension income, and assets. These correlation patterns might be driven by retirees’ 

taste for work.  

The following descriptive statistics provide supportive evidence for our 

hypothesis that financial considerations play a role in the participation decision of 

working retirees: in 2002 and 2007, GSOEP households were asked about the necessary 

amount of money to make ends meet. For observations from 2002 and 2007, we 

compare these figures with the amount of money the household of a given retiree has 

available except for the labor earnings of the retiree. More precisely, for a given retiree, 

we compare the necessary amount of money of his household with the net monthly 

income of his household reduced by his own monthly net labor earnings. According to 

this comparison, 12 percent of the retirees live in households that, not considering the 

respective retiree’s labor earnings, are in need of additional income. Among working 

retirees, this share reaches 30 percent and is thus considerably higher (figures not 

included in tables). 

2.5 Estimation results 

2.5.1 Baseline results 

Table 2.4 shows the results of a linear regression of equation (2.3) for the pooled 

sample as well as separately for men and women.24 All variables shown in Table 2.3 are 

included as explanatory variables. We add year indicators to capture time effects, but as 

the results reveal no systematic time trend, their coefficients are not presented for 

                                                 
24 In addition, we estimated equation (2.3) by a probit and a logit model, as well as a complementary log-
log model. The complementary log-log model is typically used when the positive outcome is rare. The 
qualitative results for the relationship between labor force participation and the nonlabor income variables 
were almost identical to those of the linear model presented in Table 2.4. As linear models are more 
convenient when testing for group differences, we chose the linear probability model as our baseline 
model. 
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brevity. The nonlabor income variables are used in logs. Taking into account the panel 

structure of the data, standard errors are clustered by retiree.  

The results for the pooled sample in column 1 of Table 2.4 largely confirm our 

hypotheses: a one percent rise in the household’s pension income, which implies an 

increase of 20 euros per month at the sample mean, is correlated with a 0.012 

percentage points decrease in a retiree’s probability to work. A one percent rise in the 

household’s non-pension income, which implies an increase of 5 euros per month at the 

sample mean, is associated with a 0.001 percentage points lower probability to work. As 

expected, the coefficient of pension income is larger in magnitude than that of non-

pension income because the retiree can rely on pension income also in future periods. 

Assets show no association with labor supply.  

Another possibility to assess the magnitude of the correlations is to calculate 

elasticities by referring the coefficients of the nonlabor income variables to the sample 

mean of the dependent variable lfp (0.035). This means, for instance, that for an average 

retiree a ten percent fall in pension income is correlated with a 3.5 percent increase in 

the probability to work. This small elasticity is consistent with previous studies on old 

age labor supply (e.g. Krueger and Pischke 1992). 

The correlations between a retiree’s labor force participation and the socio-

economic taste variables are in most cases as expected and statistically significant: the 

probability to work falls with rising age and declining health. Retirees living in East 

Germany have a lower participation rate than retirees living in West Germany. Holding 

a university degree is significantly correlated with a higher propensity to work. As for 

the control variables derived from retirees’ past careers, retirees with high former gross 

wages are more likely to work after age 65. Furthermore, we find a significant positive 

coefficient of experience in part time employment. Participating in the labor market 
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after the normal retirement age might often be preceded by partial retirement. This 

corroborates empirical findings that for some retirees, working after age 65 is part of a 

more fluent transition to retirement (Maestas 2010). There is a significant negative 

correlation between years since first pension payment and labor supply. One additional 

year with pension payments is associated with a 0.2 percentage points lower probability 

to work. This indicates an adjustment process to the retirement status or the fact that 

individuals with low preferences for work retire earlier and at the same time have a 

lower probability to work after retirement. As for the employment status before age 65, 

the former self-employed by far have the highest probability of labor supply after 

retirement age. This is not surprising as in section 2.2, we have seen that most of the 

working retirees are also self-employed. As expected, a high work satisfaction in the 

last job before age 65 is correlated with a higher probability to work after age 65. 

Retirees with a working partner have a 7 percentage points higher probability to work. 

Comparing the results for men and women in columns two and three of Table 

2.4, the negative coefficient of pension income is larger for men. The stronger 

correlation suggests that their labor supply is more responsive to nonlabor income.25 In 

contrast, empirical studies on the labor supply of prime-age individuals usually find 

stronger reactions for women (Borjas 2010). An explanation for this is that in many 

households, men are main earners whereas women are only second earners who only 

work when the income of the main earner is insufficient. This role allocation can also 

explain why after normal retirement age, men seem to be more responsive than women: 

                                                 
25 The coefficient of the asset variables is significantly negative for women and - contradicting our 
hypothesis - significantly positive for men. This variable, is however not very reliable. Respondents are 
asked about it only in 2002 and 2006 and missing values were imputed (c.f. section 2.4.2). Furthermore, 
there is no information on retirees’ debt.  
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if labor earnings become necessary to make ends meet, it will rather be the former main 

earner who enters the labor market than the former second earner.  

2.5.2 Heterogeneities among employment groups and educational groups 

In section 2.2 we have seen that the composition of working retirees differs 

distinctly from that of younger age groups in the labor market. Work after retirement 

age can be characterized by a higher percentage of both high skilled and unskilled 

workers as well as an overrepresentation of self-employed. This composition and the 

differences compared to workers before age 65 might indicate that not all groups of 

working retirees are driven by the same motivation. In this section, we compare the 

relationship between nonlabor income and labor force participation for the following 

subgroups: (i) retirees with university degree vs. retirees without university degree 

(where retirees with university degree should be more likely to work in high skilled 

positions and retirees without university degree should be more likely to work in 

unskilled positions when working after age 65) and (ii) formerly self-employed vs. not 

formerly self-employed (where formerly self-employed should be more likely to be self-

employed when working after age 65 than not formerly self-employed).26 

Comparing retirees with and without tertiary education, we suspect the 

relationship between nonlabor income and labor supply to be weaker for retirees with 

tertiary education. Highly educated retirees are more likely to perform interesting and 

pleasurable tasks that involve more intellectual activities and deliver more intrinsic 

                                                 
26 Participation rates are substantially different across groups: in the group of formerly self-employed 
around 22 percent of retirees are working, whereas in the group of formerly not self-employed this share 
is only around 3 percent. For retirees with university degree, the participation rate is around 8 percent, 
whereas for retirees without university degree it is around 3 percent.  
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satisfaction. We suppose that this group may be guided by non-monetary rewards from 

working and that financial considerations only play a minor role.  

By comparing the formerly self-employed and the formerly not self-employed 

two strands of reasoning could be applied. On the one hand, one might expect the 

negative relationship between labor force participation and nonlabor income to be 

stronger for formerly self-employed. Financial planning over life-time is more difficult 

for this group as their labor income is more volatile. Miscalculations of expected 

retirement income might be more frequent, so one might expect financial considerations 

to play a more important part in the labor supply decision of this group. On the other 

hand, one might expect the negative relationship between labor force participation and 

nonlabor income to be weaker for the formerly self-employed: numerous empirical 

studies suggest that self-employed are substantially driven by non-pecuniary incentives 

and less by financial considerations (e.g., Hamilton 2000, Benz and Frey 2008).  

Table 2.5 shows selected results of two different estimations: we completely 

interact the specification in equation (2.3) by an indicator variable for University degree 

(columns one and two) and last employment status before age 65 Self-employed 

(columns three and four). For brevity, only the results for the nonlabor income variables 

and their interaction terms are presented. For both comparisons, the coefficients of the 

interaction terms are imprecisely estimated and neither systematically positive nor 

systematically negative. Our results suggest no significant differences in the relationship 

between nonlabor income and labor force participation across groups. 

2.6 Robustness checks 

We perform three robustness checks. First, we address a spurious correlation 

problem between pension income and labor force participation which arises from a 
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postponement option in the German public pension system (2.6.1). Second, we test 

whether the relationship between labor supply and nonlabor income differs for retirees 

with a taxable nonlabor income below and above the tax exemption limit (2.6.2). 

Finally, we test whether our results still hold when we consider only part-time and full-

time employment (2.6.3). 

2.6.1 Postponement option in the German public pension system 

In the German public pension system, there is a postponement option which can 

cause a spurious correlation problem between pension income and labor force 

participation: it is possible to postpone receipt of all or parts of one’s public old age 

pension beyond age 65 in order to increase future pension payments.27 The mechanism 

is independent of whether the retiree chooses to work during the delay or not. 

Nevertheless, retirees that make use of this option are more likely to work: they can 

increase their future pensions by continuing to contribute to the retirement insurance. 

Furthermore, they have to meet the budget constraint of the given period without 

pension income. A negative correlation between the currently observed pension income 

and the probability to work appears: retirees who postpone benefits have reduced public 

pension income in the given period and a higher probability to work. For these retirees, 

the causality between labor force participation and pension income is reversed: the 

decision to work (and postpone) negatively affects their current level of pension 

income.  

In the GSOEP, there is no direct information on whether retirees postpone 

benefits. Nevertheless, we have taken into account the postponement option when 

                                                 
27 The postponement increases a retiree’s future pension payments through a more favorable adjustment 
factor and a smaller tax burden. The smaller tax burden was, however, only relevant before the 
Alterseinküftegesetz (retirement income law) came into effect in 2005. For a detailed description of how 
to calculate pension entitlements see Börsch-Supan and Wilke (2006).  
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specifying the variable pension income: it does not contain the retiree’s current public 

pension income, which could be affected by the current participation status, but instead 

reflects the maximum of the retiree’s public pension income over time (c.f. footnote 22). 

In this robustness check, we exclude retirees whom we suspect to postpone benefits 

from the public pension system. More precisely, departing from our initial sample of 

retirees that receive any old age pension, we entirely drop retirees who did not receive a 

public old age pension or whose public pension payments rose by more than a third 

from one year to another between 2002 and 2009.28 215 retirees with 1,988 observations 

are excluded. As expected, the participation rate in the excluded group is with 15 

percent considerably higher than in the full sample. In contrast, the labor force 

participation rate in the sample with full public pension income reaches only 1.8 

percent. Thus, we lose almost half of the working retirees. The regression results of the 

financial variables for the restricted sample are given in column one of Table 2.6. 

Comparing these results with those of the full sample in Table 2.4, column one, we find 

that the coefficients of the income variables are similar. Thus, the negative correlation 

between pension income and labor force participation is not driven by retirees that delay 

the receipt of public pension and work in order to increase future pension income. 

2.6.2 Taxable income below and above the tax exemption limit 

In a second robustness test, we check whether the correlation between labor 

force participation and nonlabor income differs for retirees with a taxable nonlabor 

income below and above the tax exemption limit. This test is necessary because the 

negative correlation between nonlabor income and the participation probability might 

not only reflect income effects but also disincentives generated by the tax system. While 
                                                 
28 When only parts of the public pension is postponed, retirees receive at least one third of their regular 
pension payments.  
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the participation decision should hinge on the current marginal net wage rate (e.g. 

Klevmarken 2005), for most of the retirees we can only observe gross wage rates before 

age 65. By omitting the marginal net wage rate, an additional negative correlation 

between nonlabor income and the participation probability might appear: retirees with 

high nonlabor income face higher marginal tax rates and lower marginal net wages and 

are therefore less inclined to work. The reverse relationship holds for retirees with low 

nonlabor income. If we omit the current marginal net wage rates in our analysis, the 

coefficients of pension income and non-pension income might be downward biased 

because they also depict the effect of the current marginal net wage rates.  

To examine whether the coefficients of the income variables are affected by this 

kind of bias, we split the sample and compare the results for retirees with a taxable 

nonlabor income below and above the German tax exemption limit of around 7800 

euros. If the negative correlation between nonlabor income and the participation 

probability is indeed driven by the omitted current net wage and tax rates, we would 

expect the correlations to be stronger in the sample of retirees with a taxable nonlabor 

income above the tax exemption limit.  

For the approximation of a retiree’s monthly taxable nonlabor income, we 

consider that in Germany, old age pensions are only partly taxed and that the taxation of 

pension income was changed in 2005.29 In around 60 percent of the cases, a retiree’s 

taxable nonlabor income exceeds the tax exemption limit. The participation rate in the 

group above the exemption limit is slightly lower (3.4 percent) than in the group below 

the limit (3.7 percent). 
                                                 
29 Before 2005 the share of old age pension that was taxed depended on the retirees’ age at first pension 
receipt. In 2005, deferred taxation of public old age pensions was introduced (Alterseinkünftegesetz): the 
share of public old age pension that was taxed was raised to 50 percent, independently of the retiree’s age 
at first pension receipt. Furthermore, the share increases by 2 percentage points for new retirees every 
year until full taxation will be reached in 2040. The taxation of other sorts of old age pension continues to 
depend on the age at first pension receipt even after 2005.  
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Columns two and three of Table 2.6 provide estimation results for the two 

subgroups. Contrary to our expectations, the correlation between nonlabor income and 

labor force participation is considerably stronger for retirees with a taxable income 

below the tax exemption limit. For those above the limit, the correlations are not even 

significant. We conclude that the observed negative relationship between nonlabor 

income and labor force participation has not been driven by higher tax rates. 

Furthermore, the results suggest that financial incentives play a more important role in 

the labor supply decision of low income groups.30 

2.6.3 Part-time and full-time employment only 

In the last robustness check, we test whether our results on the relationship 

between nonlabor income and labor force participation apply to individuals with high 

working hours in the same way as to individuals with low working hours. Table 2.7 

shows the distribution of hours worked per week for working retirees in our baseline 

estimation sample. Though the mean of hours worked is 23, Table 2.7 shows that there 

is a rather large group of retirees with very low working hours. If the negative 

correlation between labor force participation and nonlabor income appears only in this 

group, our results would be of less economic importance because they apply only to 

marginal employment. Table 2.8 shows estimation results of equation (2.3) when labor 

force participation is defined as working at least 20 hours a week (column 1) or working 

at least 40 hours a week (column 2). The negative relationship between nonlabor 

income and labor force participation holds in both cases and appears to be robust. 

                                                 
30 In this robustness check we divided the sample on the basis of the retirees’ taxable nonlabor income. 
We obtained comparable results when we divided the sample on the basis of the retirees’ entire nonlabor 
income. 
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2.7 Conclusion 

We investigate the relationship between labor force participation after normal 

retirement age and nonlabor income using data from the German Socio-Economic Panel 

(2002-2009). We model labor supply at the extensive margin using a linear probability 

model where pension income, non-pension income, and assets are the main explanatory 

variables. In order to proxy for taste for work and other sources of unobserved 

heterogeneity, a large set of control variables is considered which not only comprises 

the usual socio-economic control variables but also information on retirees’ past career.  

We find a highly significant negative relationship between nonlabor income and 

retirees’ probability to work. The correlation is considerably stronger for men than for 

women. A one percent decrease in regular pension income is associated with a 0.01 

percentage points higher probability to work for men. For women, this figure amounts 

to 0.006 percentage points. A one percent decrease in current nonlabor income other 

than pension income is correlated with a 0.001 percentage points higher participation 

probability for men and women alike. Comparing different subgroups, we find that the 

relationship between nonlabor income and labor supply neither depends on retirees’ 

educational level nor on their employment status before age 65. Furthermore, the 

relationship is only present for low income groups. We infer that financial 

considerations play a significant part in the labor supply decision of retirees today. For 

some of them, labor earnings constitute a source of retirement income.  

Our results are interesting against the background of the recent German pension 

reform process that aims at transferring the pay-as-you-go public pension system to a 

three-pillar-system of public, occupational, and private pensions. This transformation 

might inadvertently lead to the rise of a further pillar of retirement income: labor 
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supply. We have shown that there is a significant negative relationship between pension 

income and the probability to work after retirement age. At the same time, the OECD 

estimates that the current German reform process in the public pension system will lead 

to a ten percent fall in public pension income for future retired cohorts (OECD 2009a). 

According to our results, this would be associated with an average increase in retirees’ 

participation rate by around 3.5 percent, assuming, of course, retirees’ behavior and 

additional pension and non-pension incomes remain unchanged.  

A future rise in retirees’ participation rates becomes even more likely when we 

consider that the relationship between pension income and labor supply is particularly 

strong for low income groups. Because other studies have shown that the level of 

additional private and occupational pension schemes is particularly low for these groups 

(Börsch-Supan et al. 2007, Queisser et al. 2007, Corneo et al. 2009), a future rise in 

participation rates among retirees appears likely.  

As our findings suggest that monetary incentives are also relevant for the labor 

supply of retirees with tertiary education, this should relieve the shortage of skilled 

workers in Germany and other aging societies (OECD 2010b). Given rising life 

expectancy and better health conditions (BMFSFJ 2006), the group of working retirees 

can make a valuable contribution to the German workforce in the future. 
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2.8 Figures and tables 

Figure 2.1: Labor force participation rate in age group 65 and above in 25 
European countries 2009 

 

Source: OECD (2010a). 

Note: Labor force participation is defined as working at least one hour a week. * and ** indicate normal 
retirement age below or above 65, respectively. *** indicate figures from 2008. 
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Figure 2.2: Labor force participation rate in age group 65 and above in Germany, 
by gender 

 

Source: Own calculations based on the Mikrozensus (years 1991, 1993, and 1995-2008), unweighted 
data.  

Note: Labor force participation is defined as working at least one hour a week.  
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Figure 2.3: Labor force participation rate in age group 65 and above in Germany, 
by gender and region 

 

Source: Own calculations based on the Mikrozensus (years 1991, 1993, and 1995-2008), unweighted 
data.  

Note: Labor force participation is defined as working at least one hour a week.  
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Figure 2.4: Labor force participation rates in age group 65 and above in Germany, 
by gender and origin 

 

Source: Own calculations based on the Mikrozensus (years 1991, 1993, and 1995-2008), unweighted 
data.  

Note: Labor force participation is defined as working at least one hour a week.  
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Table 2.1: Descriptive statistics on characteristics of old age labor supply in 
Germany in 2008 

 

Source: Own calculations based on the Mikrozensus 2008. 

  

age group 65 and above age group 55-64

Mean hours worked per week 24.16 36.00
Median hours worked per week 17.00 40.00

Employment status (percent distribution)
     White/ blue collar 38.98 74.00
     Self-employed 59.99 18.10
     Public servant 1.03 7.90

Occupation (percent distribution)
     Legislators, senior officials, and managers 14.00 7.56
     Professionals 17.65 17.44
     Technicians and associate professionals 12.60 20.25
     Clerks 8.39 11.94
     Service workers and shop and market sales workers 8.88 10.14
     Skilled agricultural and fishery workers 5.07 2.38
     Craft and related trades workers 9.12 12.31
     Plant and machine operators and assemblers 6.02 7.41
     Elementary occupations 18.29 10.53
     Armed forces 0.00 0.05

Industry (percent distribution)
     Agriculture, forestry and fishing 3.08 3.08
     Manufacturing 27.43 21.36
     Wholesale, retail, hospitality, catering  and transporting 21.45 26.36
     Miscellaneous services 48.04 43.51
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Table 2.2: Distribution of gross nominal monthly labor income of working 
individuals in age group 65 and above (years 2002-2009) 

 

Source: Own calculations based on the GSOEP (waves 2002-2009). 

  

Labor income N Percent
< 500 € 941 40.32

501 € - 1,000 € 278 11.91
1,001 € - 1,500 € 192 8.23
1,501 € - 2,000 € 132 5.66
2,001 € - 2,500 € 131 5.61
2,501 € - 3,000 € 101 4.33
3,001 € - 3,500 € 90 3.86
3,501 € - 4,000 € 72 3.08
4,001 € - 4,500 € 65 2.78
4,501 € - 5,000 € 35 1.50

>  5,000 € 297 12.72
Total 2,334 100
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Table 2.3: Descriptive statistics on the GSOEP sample by sex and working status 

 

  

Variable Mean SD Mean SD Mean SD Mean SD

Household real pension income (€) 2366.58 2365.70 2185.20 1284.81 1685.64 1339.55 1848.98 1196.68

Household real non-pension income (€) 1102.18 1800.80575.81 1538.40 773.40 1295.32 541.10 1385.02

Household real value of assets in 1000€ 171.25 511.7871.17 345.83 67.17 172.74 51.16 237.35

Homeowner 0.74 0.58 0.59 0.50

Number of household members 2.16 0.80 1.98 0.60 1.72 0.621.70 0.70

65 ≤ age < 70 0.69 0.38 0.79 0.35

70 ≤ age < 75 0.23 0.34 0.16 0.30

75 ≤ age < 80 0.04 0.14 0.03 0.14

age ≥ 80 0.04 0.14 0.01 0.20

Living in East Germany 0.18 0.30 0.12 0.29

No German citizenship 0.04 0.05 0.05 0.03

Marital status

     Married 0.86 0.81 0.57 0.52

     Widowed 0.05 0.13 0.27 0.35

     Divorced 0.08 0.05 0.15 0.08

     Single/ Missing 0.02 0.02 0.02 0.04

Bad health status 0.13 0.32 0.20 0.38

Education

     No secondary education/ Missing 0.06 0.09 0.06 0.08

     Middle secondary education 0.44 0.68 0.79 0.81

     Higher secondary education 0.02 0.03 0.03 0.03

     University degree 0.48 0.20 0.12 0.08

Gross hourly real wage rate before age 65

     ≤ 25
th
 percentile 0.05 0.07 0.04 0.04

     > 25th and ≤ 50
th
 percentile 0.10 0.06 0.09 0.04

     > 50th and ≤ 75
th
 percentile 0.16 0.11 0.21 0.05

     > 75
th 

percentile 0.68 0.20 0.67 0.13

     Not available 0.00 0.57 0.00 0.75

Experience

     Experience full time (years) 40.64 7.28 38.49 7.02 20.61 16.03 20.86 14.90

     Experience part time (years) 2.89 4.44 0.62 2.32 12.79 11.90 5.36 9.06

     Experience unemployment (years) 0.57 1.62 0.78 1.86 0.58 1.62 0.63 1.95

     Years since first pension payment 4.16 4.28 7.355.02 3.99 3.46 7.59 5.33

Last employment status before age 65

     Blue collar 0.16 0.21 0.26 0.11

     White collar 0.10 0.09 0.31 0.14

     High skilled white collar 0.16 0.09 0.02 0.02

     Farmer 0.00 0.01 0.00 0.00

     Self employed 0.26 0.04 0.20 0.02

     Not available 0.32 0.56 0.20 0.70

Men Women
Working Not working Working Not working
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Table 2.3 continued 

 

Source: Own calculations based on the GSOEP (waves 2002-2009).  

Note: The gross wage indicators refer to the quartiles of the sex-specific deflated wage distributions in the 
sample. The quartiles are 14 euros, 21 euros, and 30 euros for women and 19 euros, 30 euros and 46 euros 
for men.  

  

Variable Mean SD Mean SD Mean SD Mean SD

Satisfaction with last job before age 65

     Very low 0.10 0.14 0.15 0.09

     Low 0.13 0.10 0.19 0.07

     High 0.21 0.10 0.24 0.06

     Very high 0.24 0.09 0.23 0.06

     Not available 0.32 0.57 0.18 0.71

Frequency of voluntary work

     Never 0.40 0.46 0.47 0.50

     Rarely 0.08 0.06 0.06 0.04

     Every month 0.06 0.05 0.06 0.04

     Every week 0.11 0.06 0.08 0.04

     Missing 0.35 0.37 0.33 0.38

Working partner 0.36 0.09 0.26 0.05

Number of observations:

Number of retirees:

665 (4.97%) 12,705 (95.0%) 386 (2.4%) 15,941 (97.6%)

2,751 3,276

Men Women
Working Not working Working Not working
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Table 2.4: Regression results from linear probability models with dependent 
variable labor force participation (0/1) for the pooled, male, and female sample, 
respectively 

  

Variables Pooled Men Women
Log (Household real pension income) -0.0118*** -0.0168** -0.0064*

(0.0037) (0.0080) (0.0034)

Log (Household real non-pension income) -0.0010*** -0.0013*** -0.0009***
(0.0003) (0.0005) (0.0003)

Log (Household real value of assets)/1000 0.0002 0.0009** -0.0005*
(0.0002) (0.0004) (0.0003)

Homeowner 0.0027 0.0099 -0.0009
(0.0038) (0.0061) (0.0045)

65 ≤ age < 70 Ref. Ref. Ref. 

70 ≤ age < 75 -0.0180*** -0.0267*** -0.0157***
(0.0035) (0.0061) (0.0037)

75 ≤ age < 80 -0.0248*** -0.0428*** -0.0163***
(0.0043) (0.0087) (0.0037)

age ≥ 80 -0.0124*** -0.0203** -0.0100***
(0.0048) (0.0101) (0.0037)

East German household -0.0092** -0.0114 -0.0034
(0.0042) (0.0075) (0.0041)

No German citizenship -0.0096 -0.0079 -0.0099
(0.0124) (0.0171) (0.0177)

Male 0.0054
(0.0042)

Number of household members 0.0038 0.0075 0.0013
(0.0036) (0.0067) (0.0033)

No secondary education/ Missing 0.0046 0.0184 -0.0078
(0.0103) (0.0172) (0.0094)

Middle secondary education Ref. Ref. Ref.

Higher secondary education -0.0118 -0.0127 -0.0064
(0.0072) (0.0125) (0.0090)

University degree 0.0374*** 0.0515*** 0.0051
(0.0076) (0.0109) (0.0075)

Married Ref. Ref. Ref.

Widowed 0.0075 0.0003 0.0091*
(0.0049) (0.0098) (0.0050)



 

47 

 

Table 2.4 continued 

  

Divorced 0.0153* 0.0132 0.0175*
(0.0086) (0.0159) (0.0100)

Single/ Missing -0.0026 0.0141 -0.001
(0.0069) (0.0140) (0.0069)

Bad health status -0.0073*** -0.0111** -0.0034
(0.0026) (0.0047) (0.0029)

Gross hourly wage rate before age 65

     ≤ 25
th
 percentile Ref. Ref. Ref.

     > 25th and ≤ 50
th
 percentile 0.0362** 0.0237 0.0359**

(0.0151) (0.0222) (0.0171)

     > 50th and ≤ 75
th
 percentile 0.0510*** 0.0144 0.0882***

(0.0150) (0.0202) (0.0219)

     > 75
th 

percentile 0.0773*** 0.0528** 0.0894***
(0.0142) (0.0214) (0.0172)

    Not available -0.0831*** -0.1187*** -0.0400***
(0.0125) (0.0211) (0.0133)

Experience full time 0.0003* 0.0018*** 0
(0.0002) (0.0005) (0.0002)

Experience part time 0.0019*** 0.0132*** 0.0010***
(0.0003) (0.0029) (0.0003)

Experience unemployment -0.0001 0.0003 -0.0009
(0.0008) (0.0015) (0.0008)

Years since first pension payment -0.0023*** -0.0025*** -0.0021***
(0.0004) (0.0008) (0.0004)

Last employment status before age 65

     Blue collar Ref. Ref. Ref.

     White collar -0.0163* -0.012 -0.0217
(0.0094) (0.0126) (0.0142)

     High skilled white collar -0.013 -0.0071 -0.0223
(0.0141) (0.0168) (0.0199)

     Farmer -0.0059 -0.0373 0.0117
(0.0170) (0.0314) (0.0140)

     Self employed 0.1336*** 0.1430*** 0.1093***
(0.0230) (0.0315) (0.0303)

     Not available 0.0582*** 0.1114*** 0.0187
(0.0117) (0.0241) (0.0129)
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Table 2.4 continued 

 

Source: Own calculations based on the GSOEP (waves 2002-2009).  

Note: The table presents estimated coefficients and robust standard errors in parentheses. ***, **, and * 
indicate statistical significance at the 1, 5, and 10 percent level. The models include year fixed effects. 

 

Satisfaction with last job before age 65

     Very low Ref. Ref. Ref.

     Low 0.003 0.0048 -0.0013
(0.0105) (0.0141) (0.0149)

     High 0.0291*** 0.0216 0.0303*
(0.0112) (0.0146) (0.0169)

     Very high 0.0389*** 0.0486*** 0.0255
(0.0122) (0.0176) (0.0156)

     Not available 0.0339*** 0.0069 0.0299***
(0.0090) (0.0182) (0.0095)

Working partner 0.0780*** 0.0755*** 0.0713***
(0.0112) (0.0149) (0.0159)

Frequency of voluntary work

     Never Ref. Ref. Ref.

     Rarely -0.0017 -0.0067 0.002
(0.0065) (0.0099) (0.0081)

     Every month -0.0051 -0.0135 0.0031
(0.0069) (0.0101) (0.0087)

     Every week 0.0042 0.0008 0.0044
(0.0088) (0.0128) (0.0102)

     Missing -0.0384*** -0.0580*** -0.0285***
(0.0070) (0.0125) (0.0076)

Number of observations: 29,697 13,370 16,327
Number of retirees: 6,027 2,751 3,276
Adjusted R

2
: 0.16 0.20 0.13
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Table 2.5: Regression results for men from a linear probability model with dependent variable labor force participation (0/1), allowing 
for differences across subgroups 

 
 
Source: Own calculations based on the GSOEP (waves 2002-2009).  

Note: The table presents estimated coefficients and robust standard errors in parentheses. ***, **, and * indicate statistical significance at the 1, 5, and 10 percent level. The 
models include all explanatory variables used in the baseline specification in Table 2.3 as well as interaction terms between all these explanatory variables and the indicator 
variable for the respective subgroup.  

  

Variable
Main Effects

Interaction effects 
for university 

degree
Main effects

Interaction effects 
for self-employed 

before age 65

Log (Household real pension income) -0.0214** 0.0269 -0.0133* -0.0097
(0.0090) (0.0254) (0.0073) (0.0495)

Log (Household real non-pension income) -0.0009** -0.0023 -0.0006 -0.0045
(0.0005) (0.0016) (0.0004) (0.0039)

Log (Household real value of assets)/1000 0.0010** -0.0004 0.0005 0.0044
(0.0004) (0.0013) (0.0004) (0.0033)

Number of observations:
Number of retirees:
Adjusted R

2
: 0.240.23

University degree vs. no university 
degree

Self-employed vs. not self-employed 
before age 65

13,370
2,751

13,370
2,751
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Table 2.6: Regression results from a linear probability model with dependent variable labor force participation (0/1) for different 
subgroups 

 
 
Source: Own calculations based on the GSOEP (waves 2002-2009).  

Note: The table presents estimated coefficients and robust standard errors in parentheses. ***, **, and * indicate statistical significance at the 1, 5, and 10 percent level. The 
models include the same explanatory variables as the baseline specification in Table 2.3. 

 

Variables

Full public 
pensions

Taxable income 
below tax 

exemption limit

Taxable income 
above tax 

exemption limit

Log (Household real pension income) -0.0131*** -0.0241** -0.0024
(0.0038) (0.0097) (0.0033)

Log (Household real non-pension income) -0.0008*** -0.0010** -0.0004
(0.0003) (0.0005) (0.0004)

Log (Household real value of assets)/1000 0.0001 0.0005 0.0001
(0.0002) (0.0004) (0.0003)

Number of observations: 27,709 11,514 18,183
Number of retirees: 5,812
Adjusted R2: 0.14 0.17 0.16
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Table 2.7: Distribution of hours worked per week for working retirees in the initial 
estimation sample  

 

Source: Own calculations based on the GSOEP (waves 2002-2009).  

Hours worked per week N Percent
< 10 373 35.45

11 - 20 288 27.40
21 - 30 92 8.75
31 - 40 108 10.38
> 40 190 18.08
Total 1,051 100
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Table 2.8: Regression results from linear probability models with alternative 
definitions of labor force participation 

 

Source: Own calculations based on the GSOEP (waves 2002-2009).  

Note: The table presents estimated coefficients and robust standard errors in parentheses. ***, **, and * 
indicate statistical significance at the 1, 5, and 10 percent level. The models include the same explanatory 
variables as the baseline specification in Table 2.3. 

Variables

Dependent 
variable: retiree 

works at least 20 
hours a week 

(0/1)

Dependent 
variable: retiree 

works at least 40 
hours a week 

(0/1)

Log (Household real pension income) -0.0097*** -0.0074***
(0.0030) (0.0027)

Log (Household real non-pension income) -0.0007*** -0.0003**
(0.0002) (0.0001)

Log (Household real value of assets)/1000 0.0001 0.0000
(0.0001) (0.0001)

Number of observations: 29,697 29,697
Number of retirees: 6,027 6,027
Adjusted R

2
: 0.12 0.08



 

53 

 

3 Family culture and fertility outcomes - Evidence from 
American siblings 

3.1 Introduction 

For the last few decades, declining fertility has been a major political challenge 

in many developed countries. In 2009, the total fertility rates of almost all OECD 

countries were below replacement level and did not ensure broad population stability 

(OECD 2011b). The consequences of low fertility rates are population decline and 

aging which threaten the sustainability of pay-as-you-go welfare systems and lead to 

disequilibria in the labor market. Thus, understanding the underlying mechanisms of 

fertility decisions has become one of the major interests of demographers, sociologists, 

and economists.  

An important stylized fact in demographic research is the existence of family 

specific fertility patterns (e.g., Pearson and Lee 1899, Murphy and Wang 2001, Murphy 

and Knudsen 2002). Individuals from families with large sibship size tend to have more 

children of their own than individuals from small families. Furthermore, descendants 

from the same family settle on a similar number of children. These patterns have been 

explained by similarities in the physical ability to have children or - since contraceptive 

methods have become broadly available - similarities in preferences for children. The 

aim of this paper is to test the relevance of the second explanation: we ask whether there 

are family specific fertility preferences that have an influence on individuals’ fertility 

behavior. 

Our paper contributes to a rather new strand of literature that deals with the 

influence of culture on economic outcomes. This literature broadens economic analysis 

by incorporating heterogeneities in preferences. The term “culture” is used to describe 
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systematic differences in preferences across groups (Fernández 2007, Fernández and 

Fogli 2009). Groups can be formed by different criteria such as ethnicity, social class, 

religion, or family. This paper investigates the role of family specific culture in 

explaining fertility outcomes. 

The importance of family culture in explaining fertility outcomes has been 

addressed in previous economic studies (e.g., Miranda 2008, Booth and Kee 2009a).31 

These papers compare fertility outcomes of parents and their children where parents’ 

number of children is seen as a proxy variable for parents’ fertility preferences. These 

papers find a significant positive correlation between the two variables even after 

controlling for fertility relevant factors. The results suggest that family specific fertility 

norms and preferences indeed affect fertility decisions.  

We contribute to the existing literature in two ways: first, using data from the 

National Longitudinal Survey of Youth (NLSY79), we investigate the influence of 

family culture on fertility outcomes in the U.S. where this subject has not yet been 

explicitly addressed. Second, we apply an alternative estimation approach which 

improves upon previous research in several respects. First, we use direct measures of 

fertility preferences whereas previous studies relied on parents’ number of children to 

proxy parents’ fertility preferences. The use of parents’ number of children as a proxy 

variable for parents’ fertility preferences entails two major problems: on the one hand, 

there is some doubt that parents’ completed fertility actually reflects their fertility 

preferences because of involuntary infecundity or lack of contraceptive methods (Axinn 

et al. 1994). On the other hand, parents’ fertility is also a proxy for their physical ability 

to have children. Thus, this approach does not allow distinguishing between 

                                                 
31 There is also a large body of demographic studies with similar research questions (e.g. Murphy and 
Wang 2001, Murphy and Knudsen 2002, Rijken and Liefbroer 2009). Most of these studies investigate 
the effect of single family background characteristics on fertility preferences and decisions. 
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intergenerational transmission of preferences and fecundity. In contrast, our study 

makes use of direct measures of fertility preferences. This enables us to directly test the 

link between family background and fertility preferences on the one hand and family 

specific fertility preferences and fertility outcomes on the other hand.32  

The second new aspect of our approach is that we identify family specific 

fertility culture by examining sibling pairs. This offers a richer set of research questions 

compared to examining parent-child pairs. Studies comparing parents and children 

investigate whether there is a family specific fertility culture in the sense that parents 

transmit their fertility norms and preferences to their children. By comparing siblings, 

our study instead asks whether there is a family specific fertility culture in the sense that 

siblings who share the same family environment develop similar fertility preferences. 

Parents’ fertility preferences might be only one of many explanatory factors of family 

specific fertility preferences. Further channels of family influence during childhood 

could be the quality of family life or the standard of living in terms of material goods 

(Rijken and Liefbroer 2009). We test the relevance of different channels in our analysis. 

Our results agree with findings from previous studies. Comparing siblings in 

early adulthood, we find a significant connection between family background and 

fertility preferences: around one quarter (one sixth) of the variation in fertility 

preferences of sisters (brothers) can be traced back to common family background 

factors. We interpret this finding as evidence of a family specific fertility culture. 

Furthermore, we find that the most powerful factor in explaining siblings’ resemblance 

in fertility preferences is sibship size as it can account for around one quarter of sibling 

correlation in fertility preferences. This is consistent with the theory of an 

                                                 
32 Axinn et al. (1994) directly estimate the influence of parents’ fertility attitudes on children’s fertility 
preferences. However, they do not investigate the importance of this influence for children’s actual 
fertility behavior.  
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intergenerational transmission of fertility preferences. Relating fertility preferences to 

completed fertility later in life, we find a significant influence of attitudes shared among 

siblings but hardly any influence of preferences not shared among siblings. These 

results suggest that individuals are indeed guided by family culture when making 

fertility decisions and that family specific preferences show a stronger persistence over 

life compared to preferences unrelated to family background. Our findings underline the 

importance of family background in forming preferences and affecting economic 

outcomes.  

3.2 Literature, theoretical framework, and hypotheses 

Our paper contributes to a rather new strand of literature that deals with the 

influence of culture on economic outcomes. This literature broadens economic analysis 

by incorporating heterogeneous preferences.33 Culture can be defined as a systematic 

component in preferences that is shared by all members of a certain group (e.g. ethnic 

group, social class, religious group or family) (Fernández 2007, Fernández and Fogli 

2009).34 The research question in this literature is whether individuals are guided by 

culture when making economic decisions.  

The role of culture has been investigated in several economic contexts, such as 

labor market participation (Reimers 1985, Levine 1993, Vella 1994, Antecol 2000, 

Heineck 2004, Fernández 2007), saving behavior (Caroll et al. 1994), and living 

arrangements (Giuliano 2007, Zorlu and Mulder 2011).35 An important field of study 

concerns fertility outcomes. In the economic literature, the common framework to 

                                                 
33 Origin and development of this strand of literature are described by Guiso et al. (2006).  
34 Definitions of culture sometimes also involve the idea of common norms, values and beliefs. To be able 
to formulate clear hypotheses for our analysis, we chose to define culture on the basis of preferences only 
and consider norms, values and beliefs to be part of the process of preference formation.  
35 For a more detailed overview of the empirical research in this field see Guiso et al. (2006) and 
Fernández and Fogli (2009). 
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analyze fertility decisions is Becker’s fertility model (Becker and Lewis 1973). In this 

model, a couple decides on the optimal number of children by maximizing a common 

utility function where children, child quality, and other commodities are the major 

arguments. The couple’s optimal number of children depends on both costs and benefits 

from children. While costs are determined by market prices and institutions, benefits 

depend on the couple’s preferences which are subject to cultural influence (Pollak and 

Watkins 1993).36  

There are a growing number of empirical studies that deal with the impact of 

culture on fertility outcomes. Most of them model culture in terms of ethnic culture 

(Blau 1992, Guinnane et al. 2002, Fernández and Fogli 2009) or religious culture 

(Lehrer 1996, Heineck 2012). Another informative perspective is to consider culture at 

the family level. Family background factors have high explanatory power for fertility 

outcomes (e.g., Miranda 2008, Rijken and Liefbroer 2009). It is reasonable to assume 

that one channel of influence might be the formation of preferences. Yet, there are only 

two economic studies that explicitly address cultural influence at the family level 

(Miranda 2008, Booth and Kee 2009a).  

Based on earlier research, our paper tests the following two main hypotheses:  

(H1) There is a systematic component in fertility preferences common to all 

descendants of the same family (in particular siblings). 

The existence of such a component would be evidence of a family specific 

fertility culture. 

                                                 
36 In the standard formulation of this model, preferences for children are fixed, exogenous and identical 
across households. The importance of cultural influence in forming preferences and affecting economic 
outcomes has, however, later been emphasized by Becker himself (Becker 1996, Becker and Murphy 
2000).  
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(H2) Individuals are guided by family specific fertility culture when making 

fertility decisions. 

Furthermore, we are interested in the driving forces behind family specific 

fertility culture. We ask about the channels of family influence that on the one hand 

determine individuals’ taste for children and on the other hand lead to the emergence of 

shared fertility preferences among siblings. Based on findings from more general 

studies on the relationship between family background and fertility, we formulate the 

following hypotheses: 

(H3a) A large number of siblings lead to a high preference for children. The first 

reason for this is that parents directly transmit their fertility attitudes, approximated by 

their actual fertility, to their children. The second reason is that children get used to their 

sibship size during childhood and might consider it as optimal family size later in life 

(Axinn et al. 1994). 

(H3b) A high standard of living in the family of origin leads to a low preference 

for children. Children become accustomed to their parents’ standard of living during 

childhood (Easterlin 1966, Easterlin 1973, Easterlin et al. 1980, Becker 1996). A high 

standard of living in the family of origin might generate taste for material goods and 

distaste for children.  

(H3c) A negative experience of family life during childhood such as a parental 

divorce or conflict leads to a low preference for children. Witnessing parents’ failure in 

having a harmonious family life might discourage individuals to start a family of their 

own (Axinn and Thornton 1996, Larson et al. 1998).  

The family background factors described above are mostly constant across 

siblings. If they are decisive for fertility preferences they should also be responsible for 
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the fact that siblings share fertility preferences. Thus, we will also test the relevance of 

these factors as explanations of family specific fertility culture.  

3.3 Estimation strategy 

Our analysis is divided into three parts. In the first part, we investigate whether 

there is a family specific fertility culture in the sense that members of the same family 

share a systematic component in fertility preferences (H1). We test this hypothesis by 

estimating the correlation in fertility preferences of siblings descending from the same 

family. In the second part of our analysis, we examine whether family culture can 

account for fertility outcomes later in life (H2). We relate the part of fertility 

preferences that is shared among siblings to completed fertility. The correlation between 

the two variables indicates the importance of family culture for fertility decisions. 

Finally, we ask about the driving forces behind family specific fertility culture. We test 

the influence of several family background factors on fertility preferences and examine 

to what extent these factors can explain siblings’ resemblance in fertility preferences 

(H3a-H3c). 

3.3.1 Strategy to test H1 

To identify family specific fertility culture (H1) we compare fertility preferences 

of siblings descending from the same family. Let us assume that fertility preferences y 

of sibling i from family j can be written as:  

%&' � (′# � )' � �&'                (3.1) 

Where ( # describes the population mean, )' is a family specific component 

common to all siblings of a given family which we refer to as family culture, and �&' is 

an individual specific component. 
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An illustrative and parsimonious approach to assess the relevance of the family 

specific component in explaining fertility preferences is to estimate the sibling 

correlation in y (Solon 1991 et al.). Assuming )' and �&' to be independent, the variance 

of y can be decomposed into the between family variance *+, and the within family 

variance *-, : 

 *., � *+, � *-,                 (3.2) 

The correlation of the fertility preferences of randomly drawn pairs of siblings is 

then defined as the share / of variance of y which can be attributed to family 

background: 

 / � 012
0123042                  (3.3) 

The more important the family specific component in explaining fertility 

preferences, the stronger will be the sibling correlation. Thus, we interpret / as a 

measure of the importance of family culture in explaining fertility preferences.37  

For a sample of siblings from different families, / can easily be obtained by 

estimating equation (3.1) by a random effects model with groups defined at the family 

level. The intragroup correlation corresponds to the sibling correlation as defined in 

equation (3.3).38 A significant sibling correlation in fertility preferences would be 

evidence of a family specific fertility culture. 

                                                 
37 In the economic literature, the concept of sibling correlation has already been used to quantify the 
importance of family background for various outcomes, such as labor market earnings, wealth, socio-
economic status, and education (e.g. Solon et al. 1991, Conley and Glauber 2008, Mazumder 2008, 
Björklund et al. 2010, Schnitzlein 2011). 
38 Following Mazumder (2008), we estimate the random effects model using the Stata command xtmixed. 
This command applies restricted maximum likelihood estimation (REML) which is advisable for small 
samples and unbalanced panels (Mazumder 2008, Björklund et al. 2010). REML partials out the fixed 
effects (( #). The likelihood function is maximized over the residuals only, taking into account the 
random effects variance-covariance structure. 
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3.3.2 Strategy to test H2 

The next step of our analysis is to test whether individuals are guided by the 

family specific component in preferences when making fertility decisions (H2). We 

relate fertility preferences to the number of children individuals actually have. Fertility 

preferences are thereby divided into a family specific part and an individual specific 

part. We estimate the following OLS specification: 

567���8�9&' � (: � ;)<' � ;,�<&' � ="> � $&'        (3.4) 

Here, completed represents an individual’s completed fertility. )<' and �<&' are 

direct estimates of )' and �&' which we obtain by estimating equation (3.1) by a least 

squares dummy variable (LSDV) approach. ; and ;, are slope parameters and = is a 

vector of slope parameters. Z is a matrix of control variables which we discuss in detail 

in section 3.4.2. $&' is an error term. 

)<' represents fertility culture in family j, whereas �<&' depicts individual fertility 

attitudes that are not related to family background. We are interested in ;. A 

significantly positive estimate for ; would indicate that individuals are guided by 

family culture when making fertility decisions. 

3.3.3 Strategy to test H3 

Finally, we ask about the driving forces behind family specific fertility culture. 

For this purpose, we evaluate the relevance of several family background characteristics 

for the formation of fertility preferences and examine to what extent these 

characteristics can explain siblings’ resemblance in fertility preferences (H3a-H3c).  

Our estimation strategy in this part heavily draws on Mazumder (2008) and 

Björklund et al. (2010). It consists of subsequently adding several parental background 
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variables to model the population mean ( # in equation (3.1). The coefficients of these 

variables give their correlations with fertility preferences and indicate their importance 

for the formation of fertility preferences. Furthermore, including these variables will 

yield new estimates of the variance components *+, and *?,, and for the sibling 

correlation ρ. As family background variables are in most cases constant across siblings, 

their inclusion will reduce *+, and ρ. The reduction in *+, and ρ will tell us to what 

extent the additional variables contribute to explaining the global family background 

effect and thus family culture.  

It is important to note that the estimated changes in *?, and ρ do not necessarily 

constitute causal effects of the family background factors on family specific 

preferences. On the one hand, the estimated changes are an upper bound of the causal 

effects because they depict the importance of the respective factor and all factors 

correlated with it (Mazumder 2008). On the other hand, the estimated changes are a 

lower bound because control variables only imperfectly approximate the underlying 

family background factors (Björklund et al. 2010). Nevertheless, repeating the approach 

with several family background factors should give us an idea of the relative importance 

of these background factors in defining family specific fertility culture. 

3.4 Data, sample, and variables 

We use data from the National Longitudinal Survey of Youth (NLSY79), a 

representative U.S. dataset of 12,686 young men and women who were 14 to 22 years 

old when they were first interviewed in 1979. The same respondents were surveyed 

annually through 1994 and every two years afterwards. The dataset has frequently been 
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used for sibling studies because it contains a large number of sibling pairs that can 

easily be identified. We can use 2,777 siblings from 1,205 families.39 

3.4.1 Variables to test H1 

For the first part of our analysis we need a measure of fertility preferences as 

dependent variable in equation (3.1). In the NLSY79, respondents provide two 

indicators of their fertility attitudes: the number of children the respondent desires to 

have and considers as ideal for a family. We chose ideal fertility to make a clear 

distinction between fertility preferences and fertility expectations. When asked about 

desired fertility, respondents consider their personal circumstances. Thus, desired 

fertility might mix fertility norms and preferences with expectations on fertility relevant 

factors such as investments in human capital or labor market opportunities. As siblings 

are likely to share these fertility relevant factors, the sibling correlation in desired 

fertility might overestimate the impact of family background on fertility preferences. In 

contrast, when asked about ideal fertility, respondents should give a more general view 

on the optimal family size in society, abstracting from their personal situation. Thus, 

ideal fertility should not be affected by considerations concerning own fertility relevant 

factors.40 Respondents were asked about ideal fertility in 1979 and 1982. We chose 

information from 1979 when the respondent was born in 1961 or before and information 

from 1982 when the respondent was born after 1961. Using this approach, respondents 

in our sample were aged between 18 and 22 when they answered the question. The 

distribution of ideal fertility is given in the first panel of Table 3.1.  

                                                 
39 The small number of siblings in our sample compared to the large number of initial respondents is due 
to our analytical framework. We can only use families where at least two siblings remained in the survey 
until the end of their fertile life, which we set at age 44.  
40 We will test this assumption later in the analysis (see footnote 45). 
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As we are interested in the overall impact of family background on fertility 

preferences, the set of control variables X in equation (3.1) will contain only few control 

variables. We include indicators for gender and birth cohort. Furthermore, ethnic group 

indicators (Black, Hispanic, and Non-Black and Non-Hispanic) are used to separate 

family specific fertility preferences from ethnicity specific fertility preferences. Table 

3.2 provides descriptive statistics of these variables. 

3.4.2 Variables to test H2 

For the second part of the analysis, we need a measure of completed fertility as 

our dependent variable in equation (3.4). We use the number of biological children a 

respondent had in 2008. We chose 2008 as a benchmark because in this year the 

youngest cohort of our sample turned 44.41 The distribution of completed fertility is 

given in the second panel of Table 3.1.  

Main explanatory variables in equation (3.4) are our measures of family specific 

fertility preferences ()<') and individual specific fertility preferences (�<&'). For a 

consistent estimation of the coefficients ; and ;, the matrix of control variables Z 

must contain all fertility relevant factors that are correlated with fertility preferences. 

Guided by the standard economic fertility model and previous empirical work on the 

determinants of fertility, we consider human capital, length of marriage, and siblings’ 

fertility outcomes. Human capital is supposed to affect fertility by influencing labor 

earnings and thereby budget constraints and opportunity costs of raising children 

(Becker and Lewis 1973). In order to describe an individual’s human capital we use 

information on the highest educational grade completed by mother and father, whether 

the family had a library card in 1979, whether the respondent lived with both parents in 
                                                 
41 Not all men have completed their fertility at age 44. However, male fecundity significantly declines at 
age 40 (De La Rochebrochard et al. 2006).  
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1979, whether the respondent’s mother was working in 1979, and total net family 

income in 1979.42 Length of marriage should have a positive influence on completed 

fertility as reproducing in a partnership is usually associated with lower childrearing 

costs and higher income. We include the number of years spent in marriage until age 45 

as control variable. Siblings’ fertility outcomes can affect an individual’s fertility 

decisions because of cost sharing between siblings (Rijken and Liefbroer 2009, 

Lyngstad and Prskawetz 2010). Such cost sharing can be realized by lower information 

costs if siblings share child-related knowledge and experiences or lower childcare costs 

if siblings are willing to look after each other’s children. We will add both an 

individual’s number of siblings and their average number of children at age 44 as 

explanatory variables in equation (3.4). Finally, equation (3.4) contains general controls 

for birth cohort, ethnic group, and area of residence at age 14. Table 3.2 presents 

descriptive statistics of all control variables included in equation (3.4).  

3.4.3 Variables to test H3 

Finally, in the third part of our analysis, we study which family background 

factors are behind the family specific fertility culture. We add several parental 

background variables to equation (3.1). In order to depict parents’ fertility preferences 

and parents’ actual number of children, we use the respondents’ number of siblings 

(H3a). As controls for parents’ standard of living, we use total net family income in 

1979 and the highest educational grade completed by mother and father (H3b). Quality 

of family life during childhood is approximated by an indicator variable that takes the 

                                                 
42 The NLSY79 data also provide information on the education of the respondent. As an individual’s own 
education is often considered as an endogenous variable in determining fertility outcomes (e.g. Monstad 
et al. 2008), we follow previous empirical studies (Booth and Kee 2009a) and do not directly include the 
individual’s education in our baseline specification of equation (3.4). However, when including it in terms 
of robustness check, the estimates of ; and ;, remain almost unchanged (results not presented). 
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value one if the respondents lived with both parents at age 14 (H3c). Table 3.2 provides 

descriptive statistics of these family background variables. 

3.5 Results 

First, we test the hypothesis that there is a family specific fertility culture in the 

sense that siblings share a significant part of their fertility preferences (H1). Table 3.3 

shows estimation results of a linear random effects model with ideal fertility as 

dependent variable and groups defined at the family level, separately for sister pairs, 

brother pairs and all sibling pairs which include both same sex siblings and mixed 

siblings. As regressors, the models only contain indicators for cohort, gender, and ethnic 

group. We are interested in the intragroup correlation of this estimation which 

corresponds to the sibling correlation. It shows the importance of family culture in 

explaining fertility preferences. In all three samples, the sibling correlation in ideal 

fertility is significant and ranges between 0.25 for sister pairs and 0.17 for brother 

pairs.43 Thus, around one quarter of the variation in fertility preferences of women and 

one sixth of the variation in fertility preferences of men in early adulthood can be traced 

back to family background.44 There is evidence of a systematic component in fertility 

                                                 
43 Restricted Maximum Likelihood (REML) estimation which we use to calculate the sibling correlation 
in ideal fertility, requires the dependent variable to be normally distributed. REML estimation has, 
however, also been used for outcomes that clearly violate this assumption, such as years of education or 
the risks of drug use, teenage pregnancy, and imprisonment (Mazumder 2008). The distribution of ideal 
fertility does not meet the normality assumption. As a robustness check, we additionally estimated 
equation (3.1) with ideal fertility in logarithmic form as this transformation should bring the variable 
closer to normal. The results in sibling correlation are almost identical to those presented in this section. 
44 Using information on ideal fertility at ages 18 to 22 will probably yield an upper bound estimate of the 
influence of family background on fertility preferences over lifetime. Family background factors have 
been shown to have the largest impact on fertility preferences at the beginning of fertile life. The impact 
weakens when young adults make their own experiences outside parental home (Heiland et al. 2008).  
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preferences shared between family members which we interpret as family specific 

fertility culture.45 

The stronger correlation for sister pairs indicates that women’s’ fertility attitudes 

are more susceptible to family influence than men’s. This is consistent with findings 

that women have stronger relationships with their family of origin later in life. They are 

more emotionally involved with parents and show greater investments in 

intergenerational family ties (Fingerman and Birditt 2011). A possible explanation for 

this is the special role of the mother daughter bond in the socialization process of 

women (Murphy and Knudsen 2002). Yet, in contrast to our results, studies on the 

relationship between single family background factors and fertility outcomes (e.g., 

Axinn et al. 1994, Murphy and Knudsen 2002, Rijken and Liefbroer 2009) find no 

gender differences.  

In the second part of the analysis, we test whether family culture can account for 

fertility outcomes later in life (H2). Table 3.4 presents OLS results of equation (3.4) for 

the full sample as well as separately for women and men. Standard errors are 

bootstrapped to account for the fact that the model contains generated regressors. The 

results in Table 3.4 show that in all three groups, the family specific component of 

fertility preferences measured in early adulthood ()<') shows a significant positive 

correlation with completed fertility (; > 0). In contrast, preferences unrelated to family 

background (�<&') measured at the same age have hardly any explanatory power (;, = 0). 

According to the results for the full sample in the first column of Table 3.4, individuals 

                                                 
45 As a robustness check, we test whether the sibling correlation in ideal fertility does not simply reflect 
siblings’ resemblance in other fertility relevant characteristics, especially human capital. We therefore 
include an individual’s years of schooling as additional explanatory variable in equation (3.1). If the 
sibling correlation in ideal fertility was driven by siblings’ resemblance in human capital, including an 
individual’s years of schooling should significantly reduce the correlation. The results hardly change 
(results not presented).  
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who originate from a family where fertility norms and preferences suggest having one 

more child will have 0.13 more biological children in life.46 The results are similar for 

men and women. The significant correlation between the family component and 

completed fertility suggests that individuals are indeed guided by family culture when 

making fertility decisions. Interestingly, family specific preferences show a stronger 

persistence over life than individual preferences. This underlines the importance of 

family background in forming preferences and affecting economic outcomes (Becker 

1996). 

The correlations between completed fertility and control variables are largely as 

expected. Individuals with a long period of marriage have on average more children 

which is consistent with the theory that partnership reduces child-related costs and 

relaxes the budget constraint. Higher parental education and income and living with 

both parents at age 14 are negatively associated with completed fertility which suggests 

a negative impact of human capital. The positive coefficients of the number of siblings 

and siblings’ average completed fertility indicate that cost sharing among siblings is a 

relevant factor for fertility decisions.  

Previous studies on the determinants of fertility have underlined the importance 

of distinguishing between the decision to have any children and the decision to have a 

certain number of children (Santos Silva and Covas 2000, Machado and Santos Silva 

2005, Booth and Kee 2009a). We take account of this aspect in Table 3.5 where we test 

whether family culture can explain why some individuals have children whereas others 

remain childless. We replace the dependent variable completed in equation (3.4) by an 

indicator variable parenthood which equals one if the individual has children and zero 

otherwise. The results of Table 3.5 show that in this regression, family specific fertility 
                                                 
46 Without control variables, the estimate of ; is 0.217 and the estimate of ;, is - 0.007. 



 

69 

 

preferences have no explanatory power. This indicates that the importance of family 

specific fertility preferences consists less in determining whether to start a family but 

rather in determining its ultimate size.  

In the last step of our analysis, we ask which family background factors are the 

driving forces behind family specific fertility culture (H3a-H3c). Table 3.6 presents 

estimation results of different linear random effects models with ideal fertility as 

dependent variable and groups defined at the family level. The regression in Table 3.6 

is based on all sibling pairs. Column 1 shows the results of the baseline model where 

only gender, cohort, and ethnic group indicators are used as explanatory variables (c.f. 

Table 3.3, first column). Column 2 shows the results when, in addition, all parental 

background variables of H3a-H3c are inserted simultaneously. Columns 3 to 5 show the 

results when the parental background variables are inserted groupwise.  

In order to assess the direct influence of parental characteristics on fertility 

preferences, we consider the coefficients of column 2 of Table 3.6. The specification of 

this column contains all parental background variables. Thus, the coefficient of a 

variable gives the correlation of this variable with fertility preferences net of the effects 

of the other parental background variables of the analysis. Sibship size shows a 

significant positive correlation with ideal family size which is consistent with the idea 

of an intergenerational transmission of fertility preferences (H3a). In contrast, parental 

education and income as well as living with both parents at age 14 show no significant 

association with fertility preferences. This is evidence against the hypotheses that 

parents’ standard of living or quality of family life has an effect on fertility preferences 

(H3b, H3c).  

Next, we explore the power of single family characteristics to explain siblings’ 

resemblance in fertility preferences. We compare the between family variance and the 
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sibling correlation of the baseline specification in column 1 to those of specifications 

where we insert family variables groupwise (columns 3 to 5). From column 3 we can 

see that including sibship size reduces the between family variance by around 27 

percent and the sibling correlation by 24 percent compared to the baseline specification 

in column 1. In contrast, parental education and income as well as living with both 

parents at age 14 do not affect the between family variance or the sibling correlation at 

all (columns 4 and 5). This shows that a very important family background factor in 

explaining the existence of family specific fertility culture is sibship size. Yet, our 

models are only able to explain around one quarter of family specific preferences. This 

indicates that there might be other, more powerful channels of family influence than 

those considered in our analysis.  

Tables 3.7 and 3.8 replicate the analysis of Table 3.6 for sister pairs and brother 

pairs, respectively. The parental background variables show a stronger explanatory 

power in the brother sample than in the sister sample. They can explain almost half of 

the between family variance and sibling correlation in ideal fertility in the brother 

sample but only around one quarter in the sister sample. In both samples, sibship size is 

the most important factor in explaining family specific fertility preferences.47 

3.6 Robustness check 

An important aspect for the validity of our analysis is the reliability of the direct 

estimates of the family component )<' which we obtain by applying an LSDV approach 

to equation (3.1). The LSDV approach yields unbiased estimates of )<' but they are only 

                                                 
47 A puzzling finding for the sister sample is that, once we control for sibship size, the ethnic group 
indicators show no significant correlation with fertility preferences anymore (Table 3.7, columns 2 and 3). 
This is not consistent with the theory of an ethnic specific fertility culture and earlier empirical evidence 
on this subject (Fernández and Fogli 2009). An explanation could be that the adaptation to ethnic specific 
attitudes takes place later in life. 
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consistent with the number of siblings in a family going to infinity (Wooldridge 2002).48 

This is obviously not the case in American families. Therefore, we examine whether our 

results in the second part of the analysis are sensitive to random reductions of our 

sample. We apply two kinds of random reductions. The first one consists in randomly 

leaving out one sibling of each family and the second one in randomly drawing only 

two siblings from each family. After each random reduction of the sample, we obtain 

new estimates of )' and �&' as well as for ; and ;,. A high volatility in the results for 

; and ;, would cast doubt on the reliability of our results. Table 3.9 presents five 

estimates of ; and ;, and their standard errors for each resampling method as an 

example. The results for the different draws are qualitatively the same and comparable 

to those obtained on the whole sample. 

3.7 Conclusion 

This paper investigates the importance of family specific culture for fertility 

decisions in the U.S. While previous studies identified family specific fertility culture 

by comparing fertility outcomes of parents and children, our study is based on a 

comparison of siblings. Using data from the NLSY79, we find that the sibling 

correlation in fertility preferences measured in early adulthood is around 0.25 for sister 

pairs and around 0.17 for brother pairs. Thus, around one quarter to one sixth of the 

variation in fertility preferences can be traced back to family background which we 

interpret as evidence of a family specific fertility culture.  

An advantage of using sibling data is that we are able to study major 

determinants of family specific fertility culture. Disentangling siblings’ correlation in 

                                                 
48 This is also the reason why we prefer linear specifications to nonlinear count data models which would 
be more efficient for fertility data. 
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fertility preferences, we find that the most important determinant of family culture is 

sibship size in the family of origin. This result is consistent with the theory of an 

intergenerational transmission of fertility preferences where parents take direct 

influence on children’s attitudes or children enjoy own sibship size during childhood 

and consider it as ideal family size later in life. Furthermore, our results support the 

approach of earlier studies that use an individuals’ number of siblings as proxy for 

family specific fertility preferences (Miranda 2008, Booth and Kee 2009a). 

Relating fertility preferences to fertility outcomes later in life, we find a strong 

and significant influence of fertility preferences shared among siblings. Individuals who 

originate from a family where fertility norms and preferences suggest having one child 

more will have 0.13 biological children more in life. In contrast, fertility preferences 

unrelated to family background show hardly any explanatory power for fertility 

decisions later in life. This suggests that fertility decisions are indeed influenced by 

family culture and that family specific preferences show a stronger persistence over life 

compared to preferences not shared among family members. The results hold for both 

men and women. 

Our results help to understand the recurrent finding of family specific fertility 

patterns (e.g., Pearson and Lee 1899, Murphy and Wang 2001, Murphy and Knudsen 

2002). There are two prominent explanations for these patterns: family specific 

fecundity and preferences. Previous studies were not able to distinguish between the 

two explanations. Using direct measures of fertility preferences, we demonstrate that 

there is a direct link between family of origin and fertility preferences on the one hand 

and between family specific fertility preferences and fertility outcomes on the other 

hand. These findings support the hypothesis that parts of the family specific fertility 

patterns result from family specific fertility preferences.  
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In a broader context, our study underlines the importance of family background 

in forming preferences and affecting economic outcomes (Becker 1996). The 

importance of family of origin does not only consist in determining human capital, 

which is usually stressed in the economic literature, but also in the formation of 

preferences. This insight should also be taken into account when interpreting findings 

for the overall importance of family background on other economic outcomes, such as 

education and earnings. Sibling correlations in these outcomes are usually considered as 

a measure of the degree to which a society provides equality of opportunity. Yet, our 

findings indicate that these correlations can also be driven by siblings’ resemblance in 

preferences.  
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3.8 Figures and tables 

Table 3.1: Distributions of ideal family size and completed family size, by gender 

 

Source: Own calculations based on data from the NLSY79.   

Frequency Percent Frequency Percent
0 11 0.79 14 1.01
1 30 2.16 27 1.94
2 617 44.45 573 41.25
3 325 23.41 362 26.06
4 308 22.19  285 20.52
5 58 4.18 70 5.04
6 26 1.87 40 2.88
7 3 0.22 9 0.65
8 7 0.5 3 0.22
9 0 0 1 0.07
10 0 0 4 0.29
11 0 0 0 0
12 3 0.22 1 0.07

Total 1,388 100 1,389 100

Actual number of 
biological children (ages 

≥ 44)
0 235 16.93 304 21.93
1 218 15.71 240 17.29
2 489 35.23 403 29.23
3 282 20.32 244 17.43
4 116 8.36 131 9.28
5 34 2.43 37 2.74
6 10 0.72 19 1.34
7 2 0.14 7 0.49
8 1 0.07 1 0.07
9 0 0 2 0.14
10 1 0.07 1 0.07

Total 1,388 100 1,389 100

Women MenNumber of children 
considered as ideal  

(ages 18-22)
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Table 3.2: Descriptive statistics of control variables 

 

Source: Own calculations based on data from the NLSY79.   

Variable Mean SD

Male 0.50

Year of birth
   1957 0.06
   1958 0.09
   1959 0.10
   1960 0.15
   1961 0.17
   1962 0.16
   1963 0.14
   1964 0.12

Ethnic group
   Hispanic 0.18
   Black 0.28
   Non-Black and Non-Hispanic 0.54

Urban area of residence at age 14 0.79

Highest grade completed 13.64 2.50

Highest grade completed by mother 11.05 3.14

Highest grade completed by father 10.90 4.13

Library card in household at age 14 0.73

Lived with both father and mother at age 14 0.79

Mother was working at age 14 0.52

Net family income in 1979
   ≤  $ 20,000 0.50
   >  $ 20,000 0.34
   Missing 0.16

Years married until age 45 9.56 6.76

Number of siblings 4.20 2.58

Siblings' average number of children at age 44 1.96 1.30

Number of individuals:
Number of families:

2,777
1,205
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Table 3.3: Results of a linear random effects model with ideal fertility as dependent 
variable and groups defined at the family level for different groups of siblings 

 

Source: Own calculations based on data from the NLSY79.  

Note: The table shows estimation results of random effects models using the Stata command xtmixed. 
Panel A shows estimated coefficients for the explanatory variables. Panel B shows estimates of the 
variance components. The sibling correlation corresponds to the intragroup correlation and was calculated 
using the nlcom command in Stata. Standard errors are given in parentheses. ***, **, and * indicate 
statistical significance at the one, five, and ten percent level, respectively.   

All siblings Sisters Brothers

Panel A

Cohort indicators Yes Yes Yes

Male 0.084* - -
(0.046)

Non-Black and Non-Hispanic Ref. Ref. Ref.

Hispanic 0.421*** 0.207* 0.698***
(0.071) (0.126) (0.128)

Black 0.474*** 0.313*** 0.648***
(0.060) (0.104) (0.112)

Panel B

Between family variance 0.289*** 0.324*** 0.272***
(0.037) (0.065) (0.079)

Within family variance 1.209*** 1.022*** 1.329***
(0.042)  (0.067) (0.090)

Sibling correlation 0.193*** 0.240*** 0.170***
(0.023) (0.043) (0.047)

Number of observations: 2,777 840 843
Number of famillies: 1,205 388 394
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Table 3.4: Results of OLS regressions with completed fertility as dependent variable  

 

Variables Pooled Women Men

âj 0.133*** 0.122*** 0.139***

(0.030) (0.038) (0.049)

ûij 0.009 0.070* -0.042

(0.030) (0.039) (0.047)

Male 0.047 - -
(0.047)

Non-Black and Non-Hispanic Ref. Ref. Ref.

Hispanic 0.234*** 0.098 0.350***
(0.079) (0.110) (0.114)

Black 0.472*** 0.290*** 0.640***
(0.065) (0.103) (0.098)

Urban area of residence at age 14 0.127** 0.056 0.205**
(0.058) (0.077) (0.089)

Highest grade completed by mother -0.022* -0.012 -0.038**
(0.012) (0.015) (0.017)

Highest grade completed by father 0.002 -0.010 0.016
(0.008) (0.011) (0.012)

Library card in household at age 14 -0.040 -0.013 -0.064
(0.064) (0.085) (0.092)

Lived with both father and mother at age 14 -0.127* -0.242*** -0.015
(0.065) (0.090) (0.097)

Mother was working at age 14 -0.107** -0.132** -0.080
(0.049) (0.066) (0.078)

Net family income in 1979  ≤  $ 20,000 Ref. Ref. Ref. 

Net family income in 1979  > $ 20,000 -0.128** -0.159** -0.089
(0.059) (0.080) (0.083)

Net family income in 1979 missing -0.024 -0.051 0.009
(0.077) (0.098) (0.123)

Years married until age 45 0.081*** 0.069*** 0.093***
(0.003) (0.005) (0.005)

Number of siblings 0.021 0.039** 0.003
(0.013) (0.019) (0.016)

Siblings' average number of children at age 44 0.072** 0.104*** 0.035
(0.029) (0.032) (0.037)

Cohort indicators Yes Yes Yes

Constant 0.906*** 1.336*** 0.596**
(0.192) (0.286) (0.259)

Number of observations: 2,777 1,388 1,389
Number of famillies: 1,205 936 940
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Source: Own calculations based on data from the NLSY79.  

Note 1: )<' and �<&' are estimates of the family specific component and the individual specific component 
in fertility preferences. They are obtained by estimating equation (3.1) by an LSDV approach, using all 
sibling pairs. 

Note 2: The table shows estimated coefficients and bootstrapped standard errors in parentheses. Standard 
errors are bootstrapped to account for the fact that )<' and �<&' are generated regressors. Resampling takes 
place before the estimation of )<' and �<&', using 100 replications. ***, **, and * indicate statistical 
significance at the one, five, and ten percent level, respectively.  
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Table 3.5: Results of OLS regressions with parenthood (0/1) as dependent variable  

 

 

Variables Pooled Women Men

âj 0.012 0.019* 0.004

(0.007) (0.009) (0.0117)

ûij -0.000 0.011 -0.022*

(0.007) (0.010) (0.012)

Male -0.017 - -
(0.013)

Non-Black and Non-Hispanic Ref. Ref. Ref.

Hispanic 0.003 0.003 -0.000
(0.021) (0.029) (0.031)

Black 0.123*** 0.071** 0.169***
(0.020) (0.029) (0.027)

Urban area of residence at age 14 0.024 -0.004 0.057**
(0.016) (0.022) (0.025)

Highest grade completed by mother -0.002 -0.001 -0.006
(0.003) (0.004) (0.004)

Highest grade completed by father -0.002 -0.006** 0.001
(0.002) (0.003) (0.003)

Library card in household at age 14 -0.001 -0.000 -0.002
(0.016) (0.022) (0.024)

Lived with both father and mother at age 14 -0.034* -0.054** -0.016
(0.018) (0.023) (0.028)

Mother was working at age 14 -0.017 -0.042** 0.009
(0.014) (0.018) (0.021)

Net family income in 1979  ≤  $ 20,000 Ref. Ref. Ref. 

Net family income in 1979  > $ 20,000 -0.034* -0.047* -0.014
(0.017) (0.024) (0.026)

Net family income in 1979 missing 0.008 -0.008 0.033
(0.019) (0.027) (0.028)

Years married until age 45 0.024*** 0.020*** 0.028***
(0.001) (0.001) (0.001)

Number of siblings 0.002 -0.001 0.006
(0.003) (0.004) (0.004)

Siblings' average number of children at age 44 0.014** 0.020*** 0.007
(0.006) (0.007) (0.008)

Cohort indicators Yes Yes Yes

Constant 0.552*** 0.766*** 0.351***
(0.053) (0.074) (0.077)

Number of observations: 2,777 1,388 1,389
Number of famillies: 1,205 936 940
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Source: Own calculations based on data from the NLSY79.  

Note1: See Table 3.4. 

Note 2: See Table 3.4.  
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Table 3.6: Results of different linear random effects models with ideal fertility as 
dependent variable and groups defined at the family level (all sibling pairs) 

 

Source: Own calculations based on data from the NLSY79.  

Note: See Table 3.3.  

1 2 3 4 5

Panel A

Number of siblings - 0.118*** 0.115*** - -
(0.010) (0.010)

Highest grade completed by mother - -0.004 - -0.026** -
(0.011) (0.011)

Highest grade completed by father - 0.009 -  -0.001 -
(0.008) (0.008)

Net family income in 1979  ≤  $ 20,000 - Ref. - Ref. -

Net family income in 1979  > $ 20,000 - 0.067 - 0.067 -
(0.060) (0.062)

Net family income in 1979 missing - -0.036 - -0.005 -
(0.070) (0.072)

Lived with both father and mother at age 14 - 0.099 - - 0.138**
(0.062) (0.064)

Cohort indicators Yes Yes Yes Yes Yes

Male 0.084* 0.085 0.087* 0.085* 0.084*
(0.046) (0.044) (0.044) (0.045) (0.045)

Non-Black and Non-Hispanic Ref. Ref. Ref. Ref. Ref.

Hispanic 0.421*** 0.252*** 0.206*** 0.327*** 0.435***
(0.071) (0.078) (0.070) (0.081) (0.045)

Black 0.474*** 0.307*** 0.251*** 0.465*** 0.504***
(0.060) (0.065) (0.061) (0.065) (0.071)

Panel B

Between family variance 0.289*** 0.209*** 0.208*** 0.287*** 0.289***
(0.037) (0.034) (0.034) (0.037) (0.037)

Within family variance 1.209*** 1.212*** 1.214*** 1.209***  1.208***
(0.042) (0.043) (0.042) (0.042) (0.042)

Sibling correlation 0.193*** 0.147*** 0.146*** 0.192*** 0.193***
(0.023) (0.023) (0.023) (0.023) (0.023)

27% 27% 0% 0%

24% 24% 0% 0%

Number of observations: 2,777 2,777 2,777 2,777 2,777
Number of famillies: 1,205 1,205 1,205 1,205 1,205

Reduction in between family variance 
compared to column 1

Reduction in sibling correlation compared to 
column 1 
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Table 3.7: Results of different linear random effects models with ideal fertility as 
dependent variable and groups defined at the family level (sister pairs only) 

 

Source: Own calculations based on data from the NLSY79.  

Note: See Table 3.3.  

1 2 3 4 5

Panel A

Number of siblings - 0.145*** 0.132*** - -
(0.019) (0.017)

Highest grade completed by mother - -0.003 - -0.027 -
(0.020) (0.021)

Highest grade completed by father - 0.023 - 0.001 -
(0.014) (0.015)

Net family income in 1979  ≤  $ 20,000 - -

Net family income in 1979  > $ 20,000 - 0.083 - 0.083 -
(0.106) (0.111)

Net family income in 1979 missing - -0.153 -  -0.124 -
(0.117) (0 .122)

Lived with both father and mother at age 14 - -0.006 - - 0.024
(0.107) (0.112)

Cohort indicators Yes Yes Yes Yes Yes

Male - - - - -

Non-Black and Non-Hispanic Ref. Ref. Ref. Ref. Ref.

Hispanic 0.207* 0.054 -0.037 0.115 0.210
(0.126) (0.140) (0.123) (0.148) (0.127)

Black 0.313*** 0.076 0.025  0.300*** 0.318***
(0.104) (0.112) (0.105) (0.114) (0.106)

Panel B 

Between family variance 0.324*** 0.234*** 0.236*** 0.326*** 0.326***
(0.065) (0.058) (0.058) (0.065) (0.065)

Within family variance 1.022*** 1.011***  1.012*** 1.020*** 1.021***
 (0.067) (0.066) (0.066) (0.067)  (0.067)

Sibling correlation 0.240*** 0.188*** 0.189*** 0.242*** 0.242***
(0.043) (0.044) (0.044) (0.043) (0.043)

27% 27% 0% 0%

22% 24% 0% 0%

Number of observations: 840 840 840 840 840
Number of famillies: 388 388 388 388 388

Reduction in between family variance 
compared to column 1

Reduction in sibling correlation compared to 
column 1 
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Table 3.8: Results of different linear random effects models with ideal fertility as 
dependent variable and groups defined at the family level (brother pairs only) 

 

Source: Own calculations based on data from the NLSY79.  

Note: See Table 3.3.  

1 2 3 4 5

Panel A

Number of siblings - 0.136*** 0 .144*** - -
 (0.019) (0.018)

Highest grade completed by mother - 0.020 - -0.045 -
(0.019) (0.021)

Highest grade completed by father - 0.004 - -0.001 -
(0.015) (0.016)

Net family income in 1979  ≤  $ 20,000 - Ref. -

Net family income in 1979  > $ 20,000 - 0.024 - 0 .080 -
(0.106) (0.112)

Net family income in 1979 missing - -0.168 - -0.090 -
(0.129) (0.136)

Lived with both father and mother at age 14 -  0.254** - - 0.338**
(0.114) (0.118)

Cohort indicators Yes Yes Yes Yes Yes

Male - - - - -

Non-Black and Non-Hispanic Ref. Ref. Ref. Ref. Ref.

Hispanic 0.698*** 0.427*** 0.448*** 0.535*** 0.723***
(0.128) (0.133) (0.122) (0.142) (0.127)

Black 0.648*** 0.461*** 0.377*** 0.638*** 0.730***
(0.112) (0.117) (0.108) (0.118) (0.114)

Panel B

Between family variance 0.272*** 0.123* 0.135* 0.253*** 0.252***
(0.079) (0.070) (0.070) (0.078) (0.078)

Within family variance 1.329*** 1.340*** 1.342*** 1.335*** 1.332***
(0.090) (0.091) (0.090) (0.090) (0.091)

Sibling correlation 0.170*** 0.084* 0.091** 0.159*** 0.159***
(0.047) (0.047) (0.046) (0.047) (0.047)

54% 50% 7% 7%

51% 46% 6% 6%

Number of observations: 843 843 843 843 843
Number of famillies: 394 394 394 394 394

Reduction in between family variance 
compared to column 1

Reduction in sibling correlation compared to 
column 1 
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Table 3.9: Estimates of the effect of family specific fertility preferences (γ1) and 
individual specific fertility preferences (γ2) on completed fertility after random 
sample reductions 

 

Source: Own calculations based on data from the NLSY79.  

Note1: The table shows estimates of γ2 and γ2 of equation (3.4) that were obtained after random reductions 
in the composition of the sample. Standard errors are bootstrapped. ***, **, and * indicates statistical 
significance at the one, five, and ten percent level, respectively. 

 
 

 

 

 

 

 

 

1st draw 2nd draw 3rd draw 4th draw 5th draw …

γ1 0.091*** 0.138*** 0.118*** 0.092*** 0.112*** …

se (γ1) (0.036) (0.032) (0.031) (0.034) (0.030) …

γ2 0.011 0.000 -0.098 0.078 -0.058 …

se (γ2) (0.085) (0.065) (0.075) (0.076) (0.075) …

1st draw 2nd draw 3rd draw 4th draw 5th draw …

γ1 0.102*** 0.110*** 0.120*** 0.144*** 0.107*** …

se (γ1) (0.031) (0.031) (0.031) (0.032) (0.029) …

γ2 -0.016 0.036 0.024 0.010 0.044 …

se (γ2) (0.038) (0.037) (0.037) (0.035) (0.036) …

Leaving out one sibling of each family (N = 1,572)

Drawing two siblings from each family (N = 2,410)
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4 Birth order and educational attainment in West and East 
Germany 

4.1 Introduction 

In many western societies, there is a discussion to what extent the educational 

attainment of a child depends on social origin. The influence of family background 

factors such as parental education, income and wealth has been considered in countless 

empirical studies: “the accident of birth” (Heckman 2008, p. 289) into a certain family 

environment is a major source of inequality.  

In this debate, educational research has generally ignored that education is also 

subject to intra-family processes and dynamics. A family constitutes a socio-economic 

subsystem where economic allocation decisions are made and social relationships are 

established (Becker 1981, Becker 1996). It is therefore worth investigating whether 

children with identical parental background, in particular siblings, systematically differ 

in their educational success.  

One important determinant of sibling outcomes is birth order. Together with 

other components of sibling configuration, i.e. sibship size, spacing and sex 

composition (Steelman et al. 2002), birth order determines the position of a child 

relative to its siblings. Different positions can engender different parental treatment and 

a different standing in the sibling row, which later may translate into differential 

schooling success. In this context, “the accident of birth order”  could be a source of 

inequality.  

The influence of birth order on educational attainment in developed countries has 

already been subject of several empirical studies (Black et. al 2005, Kantarevic and 

Mechoulan 2006, Booth and Kee 2009b, De Haan 2010). These contributions find 
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highly significant negative effects: children with higher birth order ceteris paribus have 

lower schooling degrees than their older siblings. We enrich the literature by analyzing 

the effect of birth order on secondary educational attainment in Germany.  

The German case has not been analyzed yet. It is, however, particularly 

interesting as between 1949 and 1990, the country was divided into a democratic 

(Federal Republic of Germany) and a socialist part (German Democratic Republic). 

This enables us to analyze the birth order effects for two similar populations in different 

political and educational systems. One important difference between the two German 

regimes was, for example, the availability and organization of public childcare. In East 

Germany, care and education of preschool children largely took place in state-run 

childcare institutions whereas in West Germany, childcare was hardly available and 

most preschool children were raised at home together with their other siblings (e.g. 

Weigl and Weber 1991). Whether siblings spent most of their time together in parental 

environment or whether they were raised separately in public institutions, away from 

parental influence, should make an important difference in the development of birth 

order effects. We will return to this point when interpreting our findings for East and 

West Germany.  

Guided by earlier empirical research on birth order effects, this paper addresses 

the following questions: do later born children have a disadvantage over their older 

siblings in terms of educational attainment both in East and West Germany? Do these 

birth order effects differ between boys and girls? Do the effects depend on family 

structure? Did the effects change over time? The last question has not yet been 

examined in previous studies. Still, it is reasonable to assume that e.g. changes in 

educational styles, family models, and family policy over time affect parents’ allocation 

decisions and the relationships between family members.  
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We use data from the German Life History Study and exploit information on 

West German siblings born between 1945 and 1978 and East German siblings born 

between 1945 and 1972. We are interested in the effects of birth order on secondary 

education. Using a family fixed effects model, we are able to control for family-level 

heterogeneity. Our findings for Germany are largely consistent with those from other 

countries: we find highly significant negative effects of higher birth order. They are 

present both in the democratic and the formerly socialist part of Germany and they are 

systematically stronger for boys. In West Germany, the negative effect of a given birth 

order is stronger in small families. When examining trends, we find that in West 

Germany, the birth order effects are constant whereas in East Germany they 

strengthened over time. We discuss the results against the background of the differences 

in the West and East German childcare and education systems.  

4.2 Theoretical concepts regarding the connection between birth 
order and educational attainment 

When discussing the effects of birth order on children’s educational attainment, 

we must bear in mind that family research is multi-disciplinary. The theoretical 

framework presented in this section therefore comprises complementary explanatory 

approaches from economics, sociology, and psychology. Most theories explain birth 

order effects by a “non-shared family environment” (Sulloway 2007a) during 

childhood: depending on their birth rank, children experience a different parental 

treatment (4.2.1) and have different relations with their siblings (4.2.2). A third 

approach explains birth order effects by parents’ fertility decision (4.2.3).  
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4.2.1 The parental allocation problem 

 Human capital theory (e.g. Becker 1981) considers a child’s schooling 

achievements as the outcome of a child production function for which parental 

resources are the crucial input. If there are several children in a family, parents must 

divide their resources such as money, quality time, attention, and energy among the 

children. Sibling outcomes may differ if parents’ allocation strategy results in an 

unequal distribution (Behrman and Taubman 1986).  

One possible strategy to assign resources is to favor certain children depending 

on certain child characteristics, e.g. birth order. Becker and Tomes (1976) argue that 

rational parents aim to maximize their children’s future wealth. They invest more in the 

human capital of capable children because of higher returns. Parents often perceive their 

oldest child as the most capable. Because of the age gap, it always appears physically 

stronger, more skillful and intelligent in direct comparison to its younger siblings. And 

indeed, in many human societies, there is historical evidence of parental favoritism 

towards the first born child, for example in terms of lines of succession and family 

customs (Sulloway 2007b). 

Investing in the most profitable child is the optimal strategy from an economic 

point of view and might be appropriate when resources are extremely scarce. Hertwig et 

al. (2002), however, argue that in reality, parents are simply not able to follow this 

strategy because they fail to assess the future returns on their investments. Therefore, 

parents use much simpler allocation strategies such as equal treatment. Strictly 

speaking, total equality would mean that the cumulative distribution of resources over 

time is equal for every child. That is, every child gets exactly the same amount of 

parental resources during childhood. In that case, we would expect no birth order 
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pattern in educational attainment. As this approach is almost impossible to accomplish, 

parents might draw on a more feasible equity heuristic: they attempt to treat their 

children equally at every point in time (Hertwig et al. 2002, Price 2008). However, 

Hertwig et al. (2002) demonstrate how this egalitarian behavior produces inequality 

among siblings: the first born is an only child for some time whereas the later born have 

to share parental resources from the beginning with their older siblings.49 One would 

expect this allocation strategy to be most harmful for the middle born children and less 

for the last born child as the last born child will de facto become an only child once its 

older siblings have grown up. Such reasoning assumes, however, that the last child can 

equalize the lack of resources in the critical development years at a later age, which is 

not necessarily the case (Shonkoff and Phillips 2000).  

4.2.2 Sibling interaction 

Psychological and sociological theories also focus on sibling interaction. 

Sulloway (1996) argues that the personality and the future social behavior of a child are 

largely shaped by its birth order. As siblings have to share their parents’ resources, 

rivalry emerges. The strategy a child adopts to gain parents’ devotion differs by birth 

order. Firstborns are observed to gain their parents’ favor by acting as a surrogate parent 

for their younger brothers and sisters. They are therefore supposed to be more 

conscientious, hard-working, and respectful of authority. The later born must find 

another niche to attract their parents’ attention. As they do this by experimentation, they 

                                                 
49 The disadvantage for the later born only occurs, if the total amount of resources parents are willing and 
able to supply to their children is constant over siblings, or if at least it is not rising proportionally to the 
number of children. The latter assumption can be justified by a parental budget constraint (time, money 
etc.) or by a diminishing marginal utility in parenting with every further child (Behrman and Taubman 
1986). Yet, we do not only have to consider the quantity, but also the quality of parental resources. There 
might be learning effects in parenting with a growing number of children. The later born children then 
also have an advantage as they are brought up by more experienced parents. 
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are often more ingenious, unconventional, and tolerant of risk (e.g., Paulhus et al. 1999, 

Sulloway 2001, Herrera et al. 2003, Healey and Ellis 2007). 

Similarly, birth order is decisive for the strategy siblings adopt in relation to one 

another. Different birth ranks imply differences in age, height, and physical strength, 

and thus a different standing in the sibling hierarchy. Accordingly, firstborns mainly 

employ dominating strategies (e.g. intimidation and physical aggression) whereas high 

birth order siblings use low power strategies (e.g. appealing to parents for help, humor, 

and social intelligence) (e.g., Paulhus et al. 1999, Sulloway 2001). The different 

strategies later translate into differences in personality and social behavior.  

In this framework, the observed correlation between birth order and schooling 

success can be explained by different characters of the siblings: children born early in 

the sibling row are doing better at school because they have certain characteristics that 

are helpful in the educational system. The power of personal traits in explaining socio-

economic outcomes has also been confirmed in the economic literature (Heckman et al. 

2006, Borghans et al. 2008). 

Naturally, the life of siblings consists not only of rivalry. There are other forms 

of interaction such as learning and teaching relationships with the younger children 

learning from the older ones. In this context, Zajonc (1976) developed the much cited 

“confluence model”. According to Zajonc (1976), the intellectual development of a 

child is determined by the intellectual environment in the family which is modeled as 

the average of the intellectual level of all family members. With every additional child, 

the average intellectual environment in the family declines. The first born has the 

advantage of being an only child for the first few years and profits from the 

intellectually sophisticated environment in the sole presence of the parents. The 

following children are born into a successively degrading intellectual environment. 
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Therefore, we would expect a negative effect of birth order on the intellectual 

development and educational success of the siblings.  

Additionally, Zajonc and Markus (1979) stress the importance of the teaching 

function of older siblings. At first sight, this seems to benefit the younger siblings who 

learn from their older brothers and sisters. In the long run, however, Zajonc and Markus 

(1979) argue that teaching benefits the tutor more than the learner. First born children 

exceed later born children in terms of cognitive abilities at later age. Last born children 

completely lack the opportunity to teach younger siblings which creates a handicap for 

their intellectual development.  

4.2.3 Optimal stopping theory 

According to the theories outlined so far, birth order affects child quality through 

childhood experience. The optimal stopping approach broadens the perspective and 

takes into account parents’ fertility behavior (e.g. Black et al. 2005). The essential 

assumption is that parents base their fertility decision on their experience with previous 

children. On the one hand, parents with one child will only have further children, if they 

get along well with the first one. Thus first born children who have younger siblings are 

a positive selection from all children born first to their parents (including only children) 

and are therefore likely to perform well at school.50 On the other hand, parents who have 

further children will stop when they experience severe problems with their latest child. 

Thus, on average the last child of a family is more likely to behave and perform badly.  

All of the theories presented above predict a disadvantage for later born siblings 

in terms of educational attainment. In the following analysis, we investigate whether 

this phenomenon is present in German families.  
                                                 
50 Early childhood behavior has been shown to be a good predictor of schooling outcomes (Currie and 
Stabile 2006, Fletcher and Wolfe 2008). 
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4.3 Empirical approach  

4.3.1 Data and sample 

We use data from the German Life History Study.51 The data consist of a series 

of retrospective birth cohort studies. Between 1985 and 1997, individuals born between 

1919 and 1974 from both West and East Germany were interviewed about their lives 

with an emphasis on educational, occupational, family, and residential histories. Among 

other things, the respondents were asked about their parental background and their 

siblings. As these data contain the year of birth and the educational qualification of each 

brother or sister of the respondent, we are able to use the siblings of the respondents as 

separate observations. We now dispose of a multilevel dataset with families on the first, 

and siblings on the second level.  

Because of the disruptions of World War II, we only use families whose children 

were all born after 1945.52 For East Germany, we furthermore restrict the analysis to 

siblings born before 1972 so that they were able to complete their schooling in the 

socialist system. Furthermore, we drop siblings who were younger than 20 at the time of 

the interview as for these observations, secondary education might not have been 

complete. 

Our initial sample consists of 13,742 siblings from 4,326 West German families 

and 3,292 siblings from 984 East German families. Following previous research on 

                                                 
51 For detailed information see Brückner and Mayer (1998). 
52 It is impossible to determine the actual structure of the families that were established before 1945: 
many children lost their fathers or siblings during the war; infant mortality was much higher so that some 
of the siblings mentioned by the respondent were actually never part of the family. As for schooling 
outcomes, some of the siblings were simply not able to complete their schooling because they were 
recruited by the military or killed. 
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birth order effects, the sample only includes families with at least two children because 

in families with only one child there cannot be sibling inequalities.53 

Similar to previous studies (e.g., Black 2005, de Haan 2010), we are interested in 

the birth order effects only in intact families. This restriction accounts for the argument 

that part of the expected negative birth order effect may be due to family problems (e.g. 

divorce or death of a parent) which a later born child is more likely to be confronted 

with than a first born child. To address this problem, we have to exclude a number of 

families. We drop a family when the respondent had a stepmother or stepfather, when 

the respondent was separated from one of the parents during childhood, when the 

parents of the respondent had never been married, or when the biological mother of the 

respondent was younger than 15 or older than 49 when she gave birth.54 After these 

modifications we are confident to have identified and excluded most of the broken 

families in our sample. The restrictions reduce the West German subsample by around 

23 percent and the East German subsample by around 20 percent.  

Similar to most interview-based surveys, the German Life History Study suffers 

from missing values. When a sibling has a missing value in the dependent variable 

educational degree, we remove that observation from our data and lose another six 

percent of the observations. When information on a year of birth is missing, we delete 

all siblings of the family, as in this case, we are not able to determine birth ranks. This 

                                                 
53 According to the optimal stopping theory discussed in section 4.2.3, dropping only children might 
result in a positive selection of first born children in our sample. We therefore repeated our analysis 
including only children. The results are highly similar to those without only children (results not 
presented).  
54 These sample restrictions are entirely based on information on the interviewed sibling. As we do not 
have the same information for the other siblings, we cannot ensure, e.g., that all the children of a family 
are biological siblings.  
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leads to a further four percent reduction in sample size. For all other covariates, we 

replace missing values by cohort specific means.55 

Our sample now consists of 9,687 siblings from 3,289 West German families 

who were born between 1945 and 1978 and 2,398 siblings from 761 East German 

families who were born between 1945 and 1972.  

4.3.2 Dependent variable 

Table 4.1 shows summary statistics of all variables used in the analysis. Our 

dependent variable is the completed level of secondary education.56 Previous empirical 

studies on birth order use years of schooling to measure educational attainment. 

However, this is not the best variable to model educational outcomes in a tracked 

educational system such as the German one. In West Germany, after completing four 

years of primary school, pupils are separated into three different secondary school 

tracks: Hauptschule (lower secondary education), Realschule (secondary education), 

and Gymnasium (higher secondary education). After primary schooling, Hauptschule 

and Realschule take between five and six further years to accomplish while Gymnasium 

takes further eight or nine years to complete. Realschule and Hauptschule both prepare 

for an apprenticeship but Realschule rates higher as its curriculum is more demanding. 

Gymnasium leads to the Abitur and gives access to university education. Using years of 

schooling as dependent variable is problematic, because it suggests equivalence of all 

years spent in the school system. Yet, in the West German system, an additional year of 
                                                 
55 To check the validity of our analysis after these modifications, we create a parallel multiple imputation 
dataset using STATA (Rubin 1987, Royston 2004, 2005a, 2005b). The following estimation results are 
highly similar for both datasets. The presented analysis entirely relies on the original dataset to facilitate 
certain post estimation procedures, such as calculating marginal effects. The results of the multiple 
imputation dataset are available from the author upon request.  
56 We use the level of secondary education and not the highest level of completed education to avoid a 
right censoring problem: younger siblings may not have completed tertiary education at the time of the 
interview. In addition, secondary educational attainment is commonly used as an indicator of educational 
attainment in Germany (e.g. Heineck and Riphahn 2009). 
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schooling in Gymnasium is harder to accomplish than an additional year in Realschule. 

Moreover, an additional year in Realschule is harder to accomplish than an additional 

year in Hauptschule. So, instead of using years of schooling as dependent variable, we 

define four categories as outcomes: no secondary education, lower secondary 

education, secondary education, and higher secondary education. Among the West 

German siblings in our sample, 2 percent have completed no secondary school track, 39 

percent have completed lower secondary education, 40 percent have completed 

secondary education, and 27 percent have completed higher secondary education.  

In formerly socialist East Germany, all children attended the comprehensive 

polytechnical schools. After ten years of polytechnical school, only few students 

(around twelve percent of an age-group) were selected to complete two more years of 

expanded upper school and get a higher secondary education degree (see e.g. Philips 

1995). In analogy to the West German subsample, we define three categories of 

secondary education, leaving out the category of lower secondary education. In the East 

German subsample, 2 percent have no educational degree, 83 percent have completed 

secondary education, and 13 percent have completed higher secondary education. 

Problems arise in comparing results for West and East Germany because 

schooling degrees may differ across countries in their social prestige and with respect to 

professional opportunities. Furthermore, in socialist East Germany, access to higher 

secondary education did not only depend on students’ grades. The decision of the 

school authorities was heavily based on political and ideological criteria such as social 

and political activity, political affiliation of the parents, and being member of the 

working class. One must keep this in mind when commenting on differences in the 

results for West and East Germany. 
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4.3.3 Main explanatory variables 

Table 4.2 shows the distribution of our main explanatory variable birth order. 

Figures 4.1 and 4.2 show that, on a descriptive basis, the relationship between birth 

order and educational attainment is clearly negative in both West and East Germany. 

For example, in West Germany, in the group of the first born, more than 30 percent 

have a higher secondary education degree whereas in the group of the fifth born or later, 

the share is only eleven percent. The challenge now is to find out to what extent these 

patterns can be interpreted as causal. 

To isolate the effect of birth order on educational attainment, our analysis must 

account for two explanatory factors in particular: sibship size and age of parents. Both 

are determinants of educational attainment and at the same time show a strong 

correlation with birth order.  

The distribution of the variable sibship size is given in Table 4.2.57 Sibship size 

is supposed to have a negative impact on educational attainment. According to the 

resource dilution model (Becker and Lewis 1973, Steelman and Powell 1989), sibship 

size reduces resources per capita in a family and therefore negatively affects schooling 

outcomes. As for the relationship between birth order and sibship size, children with 

lower birth ranks are more likely to have fewer siblings than children with higher birth 

ranks. In our sample, first born children have on average almost one sibling less than 

children with birth order two or higher. Because of these correlation patterns, analyses 

on the relationship between birth order and educational attainment must account for 

sibship size. It is important to recognize, however, that sibship size is a choice variable 

of the parents. Parents of large families may differ from parents of small families in 

                                                 
57 This variable is based on information of the responding sibling. The variable contains the number of 
siblings the responding person ever had plus one.  
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observable and unobservable ways. If the unobservable factors also affect children’s 

educational attainment, the estimate of the birth order effect on educational attainment 

will be biased. In particular, the effect of higher birth orders that only appear in large 

families may be distorted.  

The second important covariate is the age of parents at birth. On the one hand, 

children with low birth orders are more likely to have younger parents than children 

born later in the sibling row. For the overall sample, the average age of mother at birth 

is around 27. For children with birth order one, it is only around 24. On the other hand, 

the age of the parents has itself a positive effect on schooling outcomes (Kalmijm and 

Kraykaamp 2004). It can be seen as a proxy for the level of parental resources 

(Kantarevic and Mechoulan 2006). It reflects parents’ financial situation and their social 

capital. Older parents, for instance, are supposed to be financially better off (Mare and 

Tzeng 1989), calmer, and more experienced in handling children (Fergusson and 

Woodward 1999). Sociologists also invoke the evolution of the parental role model: 

older parents are more oriented towards occupational achievement and communicate 

this attitude to their children (Kalmijm and Kraykaamp 2004). Given the positive 

impact of parental age on children’s educational attainment and its negative correlation 

with birth order, omitting parental age would bias a negative birth order effect towards 

zero.  

4.3.4 Estimation strategy 

To isolate the effect of birth order on educational attainment, one has to account 

for underlying family level heterogeneity. In a pooled regression across families, this 

can be done by including socio-economic proxy variables such as parents’ financial and 

educational background. If information on several siblings of a family is available, a 
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better strategy is to estimate a family fixed effects model and compare children within 

rather than across families. We apply both strategies. 

We estimate four types of models: a pooled ordered logit model (Ologit), a 

family fixed effects ordered logit model (FE Ologit), a family random effects linear 

probability model (RE Linear), and a family fixed effects linear probability model (FE 

Linear).  

Given the ordered nature of our outcome variable, an ordered logit model is an 

obvious starting point. The dependent variable is level of secondary education (educ) 

with four categories for West and three categories for East Germany. For the log odds 

between having at most schooling degree j and having a lower schooling degree than j, 

we assume the following relationship: 
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F' is the threshold parameter for outcome j. Our set of explanatory variables 

consists of birth order (bo), sibship size (sib), age of mother at birth (agem), age of 

father at birth (agef), and gender (male). We furthermore include socio-economic proxy 

variables to capture family level heterogeneity: the vector P comprises parents’ 

secondary and tertiary education, the employment status of the mother during 

childhood, and a variable indicating the average educational degree of the child’s birth 

cohort, estimated separately for boys and girls, in order to capture the effect of 

educational expansion.  

To model birth order, we choose a flexible form and create four indicator 

variables (b = 2, 3, 4, 5), leaving the first born as the excluded category. Birth ranks of 

five and higher are grouped together because of the small number of observations in 
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these categories. We similarly proceed with sibship size, and generate three indicator 

variables (s = 3, 4, 5) for the number of children in a family, grouping together sibship 

sizes of five and higher and leaving children from families with only two children as the 

excluded category. Age of mother and father are measured in years. The other 

covariates are all included as indicator variables. 

If the family background variables do not sufficiently capture family level 

heterogeneity, the birth order coefficients of the ordered logit model may be biased. 

Therefore, in a second step, we specify a family fixed effects ordered logit model on the 

basis of Ferrer-i-Carbonell and Frijters’ (2004) extension of Chamberlain’s conditional 

logit model (1980). The idea of Chamberlain’s model is that the family mean of the 

dependent variable constitutes a sufficient statistic for the family fixed effect. By 

conditioning the likelihood function on the family mean, unobserved family level 

heterogeneity cancels out. Chamberlain’s conditional logit is originally a model for 

binary outcomes. Ferrer-i Carbonell and Frijters’ (2004) show how to apply it to an 

ordered dependent variable. We have to dichotomize the ordered variable using family 

specific threshold values. Ferrer-i-Carbonell and Frijters suggest a simple and reliable 

approximation method for those values (Brenner 2007, Jones and Schurer 2011): we can 

use the within family mean of the dependent variable. For siblings who have the same 

or a better schooling outcome than the family average, the dichotomized dependent 

variable takes the value one; for siblings that are worse, it takes the value zero. Then, 

Chamberlain’s conditional logit model is applied to the modified data.  

The use of Chamberlain’s model brings along some disadvantages. First, the 

form of the likelihood function implies that we can only identify the effects of variables 
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that vary across siblings. We can only keep birth order, age of mother,58 male, and the 

control variable for educational expansion.59 Second, we can only use families with 

variation in the dichotomized dependent variable between siblings. This restriction does 

not only lead to a smaller sample; it also means that our results entirely rely on 

information from families whose children have heterogeneous schooling outcomes. The 

third drawback is that it is not possible to estimate marginal effects for Chamberlain’s 

model without additional assumptions. This is because the model does not yield the 

actual size of the family fixed effects (e.g. Brenner 2007).  

Because of the problems that may arise with both logistic models, we 

additionally estimate two linear probability models. The dependent variable for these 

models indicates that the individual has higher secondary education. First, we estimate 

a family random effects model with the same explanatory variables as in the pooled 

ordered logit model. This specification models the unobserved family level 

heterogeneity by a family specific error term which is assumed to be uncorrelated with 

the regressors. As a second model, we estimate a family fixed effects model. Using only 

the within transformation of the data, all effects that are constant within a family, 

observed or unobserved, drop out.  

To account for dependencies between the error terms of siblings from the same 

family and to address the heteroscedasticity problem of linear probability models, we 

use robust standard errors clustered by family for all models.60 

                                                 
58 As age of mother and age of father vary simultaneously across siblings, it is not possible to identify 
both effects at the same time. α can therefore be interpreted as the effect of having older or younger 
parents relative to the other siblings; α, is not identified.  
59 This is the reason, why we did not use a simple time trend to capture educational expansion: this factor, 
too, varies simultaneously with age of mother. 
60 Estimating robust standard errors is recommended also when using a random effects or a fixed effects 
model (see e.g. Wooldridge 2002).  
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4.4 Results 

4.4.1 Choice of the baseline model 

Tables 4.3 and 4.4 provide estimation results of the four models for West and 

East Germany, respectively. The tables present estimated coefficients and standard 

errors. Not being the first born child clearly is negatively associated with educational 

attainment. For West Germany, being later born significantly increases the probability 

of having no educational degree or only lower secondary education and lowers the 

probability of having secondary education or higher secondary education. In East 

Germany, it lowers the probability of higher secondary education in favor of secondary 

education or no educational degree. The results for the socio-economic parental 

background variables are as expected and are not presented for brevity.  

The results of the models without family fixed effects might be biased by 

unobserved heterogeneity among families. For the West German sample, the magnitude 

of the birth order effects is stronger in the models without fixed effects. The hypothesis 

that the coefficients of the ordered logit model and the fixed effects ordered logit model 

are identical is clearly rejected (p = 0.008). The same holds true for a comparison 

between the linear probability model with random effects and the linear probability 

model with fixed effects. (p = 0.0041). This indicates that the results of the ordered 

logit model and the linear probability model with family random effects are indeed 

affected by unobserved heterogeneity. 61 

                                                 
61 Comparing the estimates of the ordered logit model and the fixed effects ordered logit model, the 
Hausman test produces a negative test statistic. Thus, we base our tests on the suest (seemingly unrelated 
estimation) command in STATA. It combines the estimation results of different model specifications into 
one parameter vector and simultaneous (co)variance matrix of the robust type. This enables the user to 
test for differences in the effect of particular variables in different model specifications. 
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It is necessary to use a family fixed effects model both in the logistic and the 

linear framework. We chose the linear model as the baseline for further analysis for two 

reasons: first, there is no established approach to calculate the marginal effects in the 

fixed effects ordered logit model. Second, the fixed effects ordered logit model can only 

use families where siblings have different schooling outcomes. This does not only 

reduce the efficiency of the estimation but also its reliability. The results are based on 

families where, on a purely descriptive basis, there is some type of birth order effect and 

siblings differ in educational attainment. Using this restricted sample, we might 

overestimate the birth order effects in the population. The problem becomes evident 

when we rerun the linear fixed effects model with only the families employed by the 

logistic fixed effects model (column 5 of Tables 4.3 and 4.4). The coefficients of the 

linear fixed effects regression run on the restricted sample are much higher in 

magnitude than those run on the entire sample (c.f. column 4 of Tables 4.3 and 4.4). As 

a consequence, we focus on the linear fixed effects model as our baseline model.  

4.4.2 Birth order effects in West and East Germany 

According to the linear fixed effects model (column 4 of Tables 4.3 and 4.4), 

there are significant negative effects of not being first born on the probability of higher 

secondary education in both German countries. The range of the birth order effects is 

also quite similar with 4.5 to 13.6 percentage points in West Germany and 3.5 to 10.8 

percentage points in East Germany. Only the patterns are slightly different. In West 

Germany, third born children do better than second born children and children born fifth 

or later c.p. have the worst schooling outcomes. By contrast, in East Germany the 

disadvantage grows with rising birth order with the exception that children born fifth or 

later do better than the fourth born. 
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Measured in absolute terms, the decline in the probability of higher secondary 

education associated with birth order is similar in West and East Germany. For a more 

comprehensive comparison, we should take into account the different educational 

opportunities in the two countries: the probability of higher secondary education is 

generally much lower in East Germany than in West Germany (c.f. section 4.3.2). Thus 

a given absolute decline in the probability of higher secondary education for later born 

children compared to first born children implies a larger relative disadvantage in East 

Germany than in West Germany. We therefore additionally calculate the ratios between 

the birth order coefficients - which give the absolute decline in the probability of higher 

secondary education for later born children - and the expected probability for an average 

first born child (Table 4.5). In contrast to the coefficients, these ratios show by what 

percentage the probability of higher secondary education falls if the child is not first 

born but later born. The ratios are higher in East Germany. For example, we have seen 

before that being fifth born or later reduces the probability of attaining the Abitur by 13 

percentage points in West Germany and by only 8.9 percentage points in East Germany. 

Expressed in relation to the probability for the first born children this order is reversed: 

the corresponding ratios show a 41 percent decline in West Germany and a 48 percent 

decline in East Germany. Based on this comparison the relative disadvantage of later 

born children compared to first born children is more pronounced in East Germany.  

When analyzing the birth order effects in East Germany, one should also recall 

that higher secondary educational attainment was not only determined by school grades 

but also by students’ attitude towards the political regime. In this context, the 

psychological approach which assigns different sibling characters according to birth 

order (Sulloway 1996) provides a plausible explanation for the birth order effects: in 

particular the fact that earlier born children are supposed to be more adaptive and 
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respectful of authority (e.g. Sulloway 2001) might explain the stronger birth order 

effects in the socialist system.  

4.4.3 Gender differences in birth order effects 

Because parent-child and sibling relations are conditioned by gender, this section 

investigates whether the effects of birth order on educational attainment differ by 

gender. We completely interact the linear fixed effects models with a gender indicator 

(Table 4.6). In West Germany, the coefficients of the interaction terms between birth 

order and male are all negative and jointly significant at the five percent level (p = 

0.03).62 In East Germany, they are negative but not jointly significant (p = 0.12).63 The 

coefficients suggest that the disadvantage of coming later in the sibling row is on 

average twice as strong for boys.64  

These gender differences are difficult to explain, as we do not know the true 

mechanism driving the birth order effects. Three possible lines of reasoning might be 

relevant:  

First, Bjerkedal and Skjeret (2007) show in a within and between family study of 

almost 250,000 Norwegian males that first born boys have higher intelligence test 

scores than their younger brothers at the same age.65 Psychologists interpret these 

                                                 
62 Earlier studies find no significant gender differences or stronger effects for girls. The reason for this 
might be that they did not use a family fixed effects regression when testing for heterogeneous birth order 
effects. In a cross family regression there might be other gender specific effects interfering. 
63 This is probably related to the much smaller sample size (n = 2,368) in comparison to the West German 
sample (n = 9,687). 
64 In terms of gender heterogeneities, we also examined possible effects of a sex-specific birth order, i.e., 
we checked whether being born the first male or first female child has a separate impact on schooling. 
Such an influence is best explained by a diminishing utility in parenting from the first to the second child, 
which is less pronounced if the second child is of different sex. Yet, we find no significant effect of the 
sex-specific birth rank.  
65 In contrast, Paulhus and Shaffer (1981) find that the advantage of teaching younger siblings is more 
pronounced for first born girls than for first born boys.  
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findings as evidence for Zajonc’s (1976) confluence model, so we can attribute part of 

the strong birth order effects for boys to this theory.  

Second, human capital theory explains the birth order effects by a decline in 

parental resources with rising birth order. Here, stronger disadvantages for later born 

boys may be the result of gender-specific differential parental treatment of later born 

children. Later born boys might get fewer resources with respect to the first born child 

than later born girls. However, for example Price (2008) shows that this is not the case: 

the decline in parent-child quality time with birth order cumulated over childhood is 

higher for girls than for boys.  

Finally, if boys are not more seriously neglected, a possible explanation for the 

stronger birth order effects is that their educational attainment is more sensitive to 

parental input. They may suffer more severely from the lack of parental resources than 

girls. Support for this hypothesis comes from the missing parent literature where boys 

suffer more severely from the absence of one parent than girls.66 This corresponds to our 

results: compared to their older siblings, later born boys might be confronted with a lack 

of parental resources in their critical developing years. 

4.4.4 Birth order effects, family size, and the optimal stopping theory 

In this section, we test whether birth order effects differ by sibship size. Such a 

difference might appear if the childhood experience of a sibling with a given birth order 

depends on the number of younger siblings in the family. Another explanation, as to 

why birth order effects should differ by family size gives the optimal stopping theory 

outlined in section 4.2.3. According to this theory, parents base their fertility decision 

                                                 
66 See for example Krein and Beller (1988). They find that the consequences of living in a single-parent 
household crucially depend on the length of time a child lived with only one parent. These findings are 
consistent with the economic parental resources approach. Furthermore, the time effects are stronger and 
only significant for boys. 
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on their experience with previous children. Thus, for a child with a given birth order, 

having younger siblings indicates a good parent-child relationship in early childhood 

and a sufficient supply of parental resources. A child’s disadvantage of not being first 

born should therefore be the smaller, the more younger siblings there are in the family. 

The negative effect of a given birth order should be the weaker, the larger the sibship 

size.  

To test this hypothesis, we completely interacted the linear family fixed effects 

model with the variable sibship size. If the optimal stopping theory holds, the 

coefficients of the interaction terms will be positive. The results for the West and East 

German subsamples are given in Table 4.7. In West Germany, the disadvantage of 

being later born declines significantly with family size, as predicted by the optimal 

stopping theory. In East Germany, family size seems to play no role for birth order 

effects.  

One possible explanation for these distinct results is the difference in the 

availability of childcare in the two parts of Germany. In East Germany, care and 

education of preschool children largely took place in state-run child care institutions 

whereas in West Germany, childcare was hardly available and most mothers stayed at 

home to raise their children (e.g. Weigl and Weber 1991).67 Thus, East German parents 

were less involved in child rearing and their decision to have further children might 

have been less influenced by their experiences with previous children.  

4.4.5 Trends in birth order effects 

As our dataset contains a wide range of birth cohorts, we are also able to look for 

time trends in the birth order effects. We create a trend variable based on the average 

                                                 
67 More information on the availability of childcare in East and West German is given in section 4.4.5. 
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year of birth of all siblings of a family and then interacted the birth order dummies in 

the linear fixed effects specification with this trend variable.68 

The results are presented in the first two columns of Table 4.8. In West 

Germany, the interaction terms between the birth order dummies and the trend variables 

are almost all zero and not even jointly significant suggesting that the effects remained 

constant over time. In East Germany, by contrast, the coefficients of the interaction 

terms are all negative and jointly significant at the one percent level. Thus, the 

disadvantage for later born children relative to the oldest child of the family increased 

over time.69  

For the interpretation of this result, it is, again, of interest that between 1950 and 

1980, i.e. for the cohorts in our analysis, the East German government established an 

extensive free child care system (e.g. Weigl and Weber 1991). Figure 4.3 shows the 

steep rise in the childcare ratios in East Germany.70 For example, in 1950, ten percent of 

the children below age three had a place in a nursery and 30 percent of the children aged 

three to six went to kindergarten. By 1975, these figures had already increased up to 50 

and 85 percent, respectively. Educational responsibility was shifted from parents to 

social institutions. Our results suggest that during this period, inequalities among 

siblings did not decrease but were rather reinforced. At first sight, this is surprising. In 

the childcare institutions, the treatment of children should have been totally independent 

of their birth rank. This reasoning, however, assumes that parental resources and those 

                                                 
68 We use this family level trend variable instead of a simple linear trend because of the perfect 
collinearity with parental age in the fixed effects model. 
69 To check the robustness of the results in the trend models, we also estimate a completely interacted 
model. The coefficients of the interaction terms between the trend variable and the regressors other than 
birth order were not even jointly significant. So, for the sake of efficiency, we only included the 
interaction terms with the birth order dummies. Moreover, we created two further trend variables; one 
based on the year of birth of the oldest child and one based on year of birth of the mother. The results are 
similar to those discussed. 
70 For comparison, the corresponding West German figures are also provided.  
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provided by the state’s child care institution are substitutes. If we instead consider 

parental resources as a special input, irreplaceable by social and educational institutions, 

the increased birth order effects can be explained: sibling rivalry for parental resources 

was intensified, as less time with parents was available.  

To test whether childcare ratios matter for the increase in birth order effects, we 

substituted the trend variable by a variable (ratio) that indicates the average probability 

that children of a family are given in childcare. We use family means because rivalry for 

parental resources in a family depends on each sibling’s probability of being in 

childcare. The results of this regression are shown in the third column of Table 4.8. 

Sign and significance of the interaction terms’ coefficients are almost identical to those 

of the trend specification in the second column of Table 4.8. This strong resemblance, 

of course, is connected to the strong collinearity between our initial trend variable and 

childcare ratios. Nevertheless, the results suggest that the rise in childcare might provide 

an explanation for increasing birth order effects. 

4.5 Robustness checks 

4.5.1 Further sibling configuration components 

Besides birth order and sibship size, there are other components of sibling 

configuration that determine a child’s relative position in a family and therefore might 

affect educational attainment (see Steelman et al. 2002 for an overview). In this section, 

we add age-spacing, also known as sibship density, and sex composition of the siblings 

to our model. Following de Haan (2010), we also test whether there are interaction 

effects between birth order and other components of sibling configuration, because they 

jointly determine the relative position of a child within a family. 
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There are various theories to explain a possible positive or negative effect of 

child-spacing (see Steelman and Powell 1993 for an overview). According to the 

resource dilution model, for example, being closely spaced with the other siblings 

should constitute a disadvantage for a child: workload, stress and financial burden of 

parenting are more intense, and there are fewer resources available for each child than 

in widely spaced sibships. To describe the spacing, we create two variables: at the 

family level, we calculate the distance between the first child and the last child. At the 

individual level, we generate a variable indicating for each child the average time lag to 

its next older and next younger sibling.71  

The most general description of sibling sex composition is the percentage of boys 

and girls in a family. There are various theories that predict opposing effects (see Bauer 

and Gang 2001 for an overview). We shortly outline two approaches, which both 

predict a negative effect of having brothers. The first theory follows Becker and Tomes 

(1976) and assumes that parents invest a greater share of resources in the children with 

the highest returns. Because of the prevailing gender wage gap in favor of men, parents 

might tend to invest more heavily in male children so that boys get a greater share of 

resources than girls. That is, having a sister instead of a brother is an advantage, as more 

resources remain. Another theory is based on gender-specific traits a child takes on, 

depending on sibling sex composition (Butcher and Case 1994). If, e.g., feminine traits 

are favorable in the school system, children who grow up with female siblings will have 

an advantage over children with no female siblings as they will be able to acquire more 

feminine traits. To test the influence of sex composition, we generate for each child a 

variable that indicates the percentage of brothers among its siblings.  

                                                 
71 If it is the oldest child, we use the distance to its next youngest sibling, if it is the youngest child we use 
the distance to its next older sibling. 
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We include the new variables in all four initial models for both East and West 

Germany (results not presented).72 Just as in earlier studies (e.g., Bauer and Gang 2001, 

de Haan 2010), the additional sibling configuration variables are not statistically 

significant and their inclusion does not change the other coefficients. In order to test 

whether there are interaction effects between birth order and other components of 

sibling configuration, we completely interact the baseline linear fixed effects model 

with the variables for sex composition and child spacing, respectively. The interaction 

terms between birth order and sex composition as well as between birth order and child 

spacing are not statistically significant (results not presented). Sibling configuration 

aspects other than birth order and sibship size apparently play no role in explaining 

educational success in the German school systems. 

4.5.2 Sample restriction: stable families only 

A common objection to the empirical findings on birth order effects is that the 

observed patterns are caused by family problems (e.g. divorce or death of a parent) 

which later born children are more likely to experience during their developing years 

than their older siblings. To address this point, we repeat parts of our analysis with the 

subsample of families for which we can be certain that the biological parents of the 

respondent never split up. This sample contains only 4,953 siblings from 1,761 West 

German families with at least two children.73 The results for the baseline linear fixed 

effects model are shown in the first column of Table 4.9. Although the sample size is 

now halved, the coefficients of the birth order indicators are still statistically significant 

and negative, and almost identical to those for the entire West German sample (cf. 

                                                 
72 The variable for spacing at the family level could only be included in the ordered logit and the random 
effects model as it does not vary across siblings. 
73 The necessary information is only available for the West German sample.  
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Table 4.3, column 4). We then, once again, extend the specification and allow for 

gender differences in the birth order effects (Table 4.9, column 2). The interaction 

terms between the birth order indicators and an indicator variable for being male are not 

statistically significant anymore, but similar to those obtained using all West German 

families in our sample (Table 4.6, column 1). The birth order indicators and the birth 

order and gender interaction terms are jointly significant at the 5 percent level.  

4.6 Conclusion 

This study investigates the effect of sibling birth order on secondary education in 

East and West Germany for birth cohorts educated before unification. Information on 

West German siblings born between 1945 and 1978 and East German siblings born 

between 1945 and 1972 is provided by the German Life History Study. We initially 

estimate four models: an ordered logit model, a family fixed effects ordered logit model, 

a linear family random effects model, and a linear family fixed effects model. As, both, 

the results for the ordered logit model and the linear family random effects model are 

biased due to unobserved family heterogeneity and the use of the fixed effects ordered 

logit estimator leads to a sample selection problem, we focus on the linear fixed effects 

model.  

We find highly significant negative effects of not being first born on the 

probability of completing higher secondary education, both in East and West Germany, 

with stronger effects for boys. A plausible explanation for the gender differences is that 

the educational attainment of boys depends more on parental resources than that of girls. 

This is corroborated by results from the missing parent literature where the lack of 

parental resources is more harmful for the development of boys than girls.   
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Differences between East and West Germany appear when we test for further 

heterogeneities and trends in the birth order effects. First, the theory that parents base 

their fertility decision on their experience with previous children and therefore birth 

order effects should be stronger in small families is confirmed for West Germany but 

not for East Germany. A possible explanation for these diverging results is the fact that 

in West Germany, preschool children were mostly raised by their parents at home 

whereas in East Germany, they went to nurseries and kindergartens. Parents in East 

Germany, therefore, were less involved in childrearing and their decision to have further 

children might be less affected by the early behavior of their older children.  

The second difference is that in East Germany, birth order effects strengthened 

over time whereas in West Germany they remained constant. The steep rise in childcare 

ratios in East Germany might provide a satisfactory explanation: children in East 

Germany spent increasingly less time at home, time with parents decreased, and sibling 

rivalry for parental resources intensified. 

Our findings for the two German regions corroborate results from other countries 

where later born children have an educational disadvantage compared to their older 

siblings. We could gain useful insights in contrasting trends and heterogeneities in the 

two countries: the analysis brought up a possible role of public childcare in the 

development of sibling inequalities which so far has been completely neglected in 

previous studies on birth order effects. Our results suggest that family policies in East 

Germany that aimed at reducing interfamily inequalities among children might have 

lead to a reinforcement of intrafamily inequalities among siblings. This finding should 

be considered also in future research on the determinants of educational attainment.  
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4.7 Figures and tables 

Figure 4.1: Relationship between birth order and secondary education in West 
Germany 

 

Source: German Life History Study, own calculations.  
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Figure 4.2: Relationship between birth order and secondary education in East 
Germany 

 

Source: German Life History Study, own calculations. 
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Figure 4.3: Childcare ratios in East and West Germany 

 

Source: Statistisches Amt der DDR (1990), Statistisches Bundesamt, own calculations. 
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Table 4.1: Summary statistics 

 

Source: German Life History Study, own calculations.   

Variables Mean SD Mean SD
Secondary education 
   No secondary education 0.03 0.02
   Lower secondary education 0.40  -
   Secondary education 0.30 0.84
   Higher secondary education 0.27 0.14

Birth order 2.30 1.40 2.56 1.74

Sibship size 3.68 1.72 4.14 2.30

Male 0.52 0.48

Maternal age at birth 27.59 5.34 26.20 5.11

Paternal age at birth 30.64 6.16 28.63 6.06

Year of birth 1962.54 6.52 1957.93 6.03

Working mother during childhood 0.49 0.87

Father’s education
    No secondary education 0.06 0.08
    Lower secondary education 0.71 -
    Secondary education 0.11 0.84
    Higher secondary education 0.12 0.08

Mother’s education
    No secondary education 0.08 0.10
    Lower secondary education 0.73 -
    Secondary education 0.14 0.87
    Higher secondary education 0.05 0.03

Father’s professional education 
    No professional education 0.06 0.07
    Apprenticeship 0.73 0.78
    Master craftsman 0.12 0.08
    University 0.09 0.07

Mother‘s professional education 
    No professional education 0.19 0.35
    Apprenticeship 0.77 0.62
    Master craftsman 0.01 0.02
    University 0.02 0.01

Number of siblings:
Number of families:

9,687 2,398
3,289 761

West East
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Table 4.2: Distributions of birth order and sibship size 

 

Source: German Life History Study, own calculations. 

Note: Differences in the figures for birth order one and birth order are due to incomplete families in the 
sample.  

Frequency Percent Frequency Percent
1 3,202 33.05 727 30.7
2 3,178 32.81 721 30.45
3 1,783 18.41 423 17.86
4 817 8.43 227 9.59
5 383 3.95 123 5.19
6 173 1.79 59 2.49
7 79 0.82 37 1.56
8 39 0.40 18 0.76
9 19 0.20 11 0.46
10 7 0.07 9 0.38
11 4 0.04 9 0.38
12 2 0.02 4 0.17
13 1 0.01 0 0.00

Total 9,687 100 2,368 100

Sibship size
2 2,640 27.25 596 25.17
3 2,920 30.14 585 24.7
4 1,773 18.30 424 17.91
5 1,068 11.03 320 13.51
6 558 5.76 107 4.52
7 354 3.65 136 5.74
8 165 1.70 83 3.51
9 128 1.32 9 0.38
10 38 0.39 9 0.38
11 21 0.22 53 2.24
12 9 0.09 34 1.44
13 13 0.13 12 0.51

Total 9,687 100 2,368 100

Birth order
West East
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Table 4.3: Birth order effects in West Germany for different types of models 
(coefficient estimates) 

 

Source: German Life History Study, own calculations. 

Note: The table presents estimated coefficients and robust standard errors in parentheses. The standard 
errors are clustered at family level. ***, **, and * indicate statistical significance at the 1, 5, and 10 
percent level. All models include controls for gender specific educational expansion. The pooled models 
(Ologit, RE Linear) include further controls for the socio-economic family background.  

Ologit FE Ologit RE Linear FE Linear

FE Linear 
(FE Ologit 
sample)

Variables 1 2 3 4 5

First child Ref. Ref. Ref. Ref. Ref.

Second child -0.4753*** -0.4798*** -0.0697*** -0.0535*** -0.0865***
(0.0519) (0.0724) (0.0094) (0.0107) (0.0171)

Third child -0.5842*** -0.4628*** -0.0784*** -0.0457*** -0.0699***
(0.0702) (0.1160) (0.0127) (0.0157) (0.0231)

Fourth child -0.9086*** -0.8288*** -0.1250*** -0.0794*** -0.1175***
(0.0983) (0.1612) (0.0177) (0.0221) (0.0315)

≥ Fifth child -1.2219*** -0.9094*** -0.1932*** -0.1301*** -0.1865***
(0.1159) (0.2123) (0.0198) (0.0266) (0.0381)

Two siblings Ref. Ref.

Three siblings -0.1057* - -0.022 - -
(0.0556) (0.0139)

Four siblings -0.2242*** - -0.0272* - -
(0.0675) (0.0162)

≥ Five siblings -0.5136*** - -0.0606*** - -
(0.0732) (0.0161)

Maternal age at birth 0.0281*** 0.0420*** 0.0055*** 0.0044** 0.0058*
(0.0063) (0.0151) (0.0016) (0.0021) (0.0031)

Paternal age at birth 0.0288*** - 0.0036*** - -
(0.0052) (0.0014)

Male -0.0449 -0.0882 0.0416*** 0.0410*** 0.0639***
(0.0404) (0.0598) (0.0076) (0.0084) (0.0128)

Number of siblings: 9,687 5,933 9,687 9,687 5,933
Number of families: 3,289 1,836 3,289 3,289 1,836

Dependent variable: level of 
secondary education

Depndent variable: higher secondary 
education (0/1)
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Table 4.4: Birth order effects in East Germany for different types of models 
(coefficient estimates) 

 

 

Source: German Life History Study, own calculations. 

Note: See Table 4.3.  

Ologit FE Ologit RE Linear FE Linear

FE Linear 
(FE Ologit 
sample)

Variables 1 2 3 4 5

First child Ref. Ref. Ref. Ref. Ref.

Second child -0.3683** -0.4973** -0.0440** -0.0345* -0.1103*
(0.1527) (0.2275) (0.0182) (0.0194) (0.0623)

Third child -0.9240*** -0.9404*** -0.0935*** -0.0720*** -0.1927**
(0.2197) (0.3495) (0.0223) (0.0271) (0.0782)

Fourth child -1.1322*** -1.2024** -0.1369*** -0.1078*** -0.2767**
(0.2688) (0.5412) (0.0273) (0.0358) (0.1088)

≥ Fifth child -1.1909*** -1.1589* -0.1313*** -0.0895** -0.2369*
(0.3764) (0.6868) (0.0334) (0.0444) (0.1300)

Two siblings Ref. Ref.

Three siblings 0.1705 - 0.0186 - -
(0.1904) (0.0254)

Four siblings -0.1037 - -0.004 - -
(0.2258) (0.0256)

≥ Five siblings -0.0501 - 0.0092 - -
(0.2651) (0.0277)

Maternal age at birth 0.0371 0.0397 0.0039 0.0021 0.0039
(0.0242) (0.0430) (0.0028) (0.0031) (0.0095)

Paternal age at birth 0.0219 - 0.0021 - -
(0.0198) (0.0023)

Male -0.0725 -0.3051* 0.008 0.0026 -0.0019
(0.1219) (0.1687) (0.0136) (0.0150) (0.0403)

Number of siblings: 2,368 759 2,368 2,368 759
Number of families: 761 212 761 761 212

Dependent variable: level of 
secondary education

Depndent variable: higher secondary 
education (0/1)
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Table 4.5: Relative disadvantages of later born children (dependent variable 
higher secondary education (0/1)) 

 

Note: This table presents ratios between the estimated coefficients from the linear family fixed effects 
model (column 4 of Tables 4.3 and 4.4) and the predicted probabilities of higher secondary education for 
first born children. Predicted probabilities of higher secondary education for first born children were 
calculated at the sample means of parental age, gender, and the control variable for educational 
expansion. The standard errors were obtained by bootstrap (100 replications). ***, **, and * indicate 
statistical significance at the 1, 5, and 10 percent level.  

West East

First child Ref. Ref.
Second child -0.170*** -0.188*

(0.043) (0.116)
Third child -0.145*** -0.392***

(0.050) (0.125)
Fourth child -0.252*** -0.588***

(0.073) (0.158)
≥ Fifth child -0.414 *** -0.488**

(0.082) (0.207)
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Table 4.6: Linear fixed effects regression of higher secondary education (0/1): 
allowing for gender differences in the birth order effects 

 

Note: The table presents estimated coefficients from a linear probability model with family fixed effects 
and robust standard errors in parentheses. The standard errors are clustered at family level. ***, **, and * 
indicate statistical significance at the 1, 5, and 10 percent level. The models include controls for gender 
specific educational expansion.   

Variables West East

First child Ref. Ref.

Second child -0.0341** 0.01
(0.0151) (0.0278)

Third child -0.033 -0.0277
(0.0202) (0.0362)

Fourth child -0.0266 -0.0843**
(0.0279) (0.0421)

≥ Fifth child -0.0931*** -0.0729
(0.0322) (0.0476)

Maternal age at  birth 0.0028 0.0004
(0.0024) (0.0037)

Male -0.0186 -0.0286
(0.0470) (0.0827)

Second * Male -0.0366* -0.0914**
(0.0219) (0.0405)

Third * Male -0.0236 -0.0908**
(0.0261) (0.0460)

Fourth * Male -0.0983*** -0.048
(0.0324) (0.0456)

Fifth * Male -0.0695** -0.0326
(0.0318) (0.0485)

Maternal age * Male 0.0033* 0.0032
(0.0019) (0.0035)

Number of siblings: 9,687 2,368
Number of families: 3,289 761
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Table 4.7: Linear fixed effects regression of higher secondary education (0/1): 
allowing for family size differences in the birth order effects 

 

Note: See Table 4.6.  

Variables West East

First child Ref. Ref.

Second child -0.1278*** -0.0717
(0.0262) (0.0446)

Third child -0.1570*** -0.0914
(0.0398) (0.0627)

Fourth child -0.2869*** -0.2316***
(0.0674) (0.0858)

≥ Fifth child -0.3847*** -0.1751
(0.0741) (0.1069)

Maternal age at birth 0.0243*** 0.0137**
(0.0049) (0.0060)

Male 0.0319 0.0119
(0.0198) (0.0323)

Second * Sibship size 0.0179*** 0.0072
(0.0062) (0.0110)

Third * Sibship size 0.0241*** 0.0013
(0.0077) (0.0117)

Fourth * Sibship size 0.0436*** 0.0232
(0.0122) (0.0153)

Fifth * Sibship size 0.0523*** 0.0196
(0.0124) (0.0161)

Maternal age * Sibship size -0.0044*** -0.0025**
(0.0010) (0.0011)

Number of siblings: 9,687 2,368
Number of families: 3,289 761
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Table 4.8: Linear fixed effects regression of higher secondary education (0/1): 
allowing for birth order effect heterogeneity over time 

 

Source: German Life History Study, Statistisches Amt der DDR (1990), own calculations. 

Note: See Table 4.6.  

Variables West East East (Ratio)

First child Ref. Ref. Ref.

Second child -0.028 -0.002 0.0095
(0.0326) (0.0528) (0.0470)

Third child -0.0191 0.0995 0.0902
(0.0497) (0.0800) (0.0745)

Fourth child -0.0588 -0.0278 -0.0286
(0.0683) (0.1037) (0.0947)

≥ Fifth child -0.1062 0.0702 0.0629
(0.0766) (0.1344) (0.1219)

Maternal age at birth 0.0021 0.0006 0.0002
(0.0060) (0.0097) (0.0084)

Male 0.0579** 0.021 0.0187
(0.0257) (0.0440) (0.0407)

Second * Trend -0.0015 -0.0027 -
(0.0019) (0.0044)

Third * Trend -0.0017 -0.0152** -
(0.0030) (0.0065)

Fourth * Trend -0.0013 -0.0069 -
(0.0043) (0.0081)

Fifth * Trend -0.0015 -0.0138 -
(0.0049) (0.0104)

Second * Ratio - - -0.0034
(0.0033)

Third * Ratio - - -0.0127**
(0.0053)

Fourth * Ratio - - -0.0061
(0.0064)

Fifth * Ratio - - -0.0117
(0.0081)

Number of siblings: 9,687 2,368 2,368
Number of families: 3,289 761 761
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Table 4.9: Linear fixed effects regression of higher secondary education (0/1) for 
West German families with permanently married parents 

 

Note: See Table 4.6.  

Variables West
West (Gender 
differences)

First child Ref. Ref. 

Second child -0.0578*** -0.031
(0.0153) (0.0211)

Third child -0.0475** -0.0275
(0.0233) (0.0298)

Fourth child -0.0717** -0.0613
(0.0336) (0.0405)

≥ Fifth child -0.1337*** -0.1044**
(0.0390) (0.0490)

Maternal age at birth 0.0054* 0.0041
(0.0033) (0.0037)

Male 0.0455*** 0.0075
(0.0142) (0.0723)

Second * Male - -0.0507
(0.0309)

Third * Male - -0.0368
(0.0390)

Fourth * Male - -0.0177
(0.0494)

Fifth * Male - -0.0529
(0.0515)

Maternal age * Male - 0.0024
(0.0029)

Number of siblings: 4,953 4,953
Number of families: 1,761 1,761
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5 Summary and conclusive remarks 

This thesis empirically investigates household behavior with respect to labor 

supply, fertility, and investments in children’s human capital. In the introduction of this 

thesis, we have explained how the three analyses relate to the neoclassical model of 

household behavior and how they contribute to previous empirical work in their 

respective fields of research. We have also shortly addressed that in some points, our 

analyses deviate from the traditional neoclassical model: in section 3 we explicitly 

question the assumption of exogenous preferences and in section 4 we incorporate 

explanatory approaches from other research disciplines. This conclusion will first give a 

brief summary of the three essays. Then, we will discuss insights of this work for the 

economic analysis of household behavior.  

Section 2 of this thesis investigates the relationship between nonlabor income 

and labor market participation after normal retirement age, presenting first evidence for 

Germany. This work is a traditional neoclassical analysis of labor supply behavior. 

Consistent with predictions of the neoclassical model and previous empirical research 

on younger age groups, we find that individuals with lower nonlabor income have a 

slightly higher probability to participate in the labor market after normal retirement age. 

Our results can help to predict how labor force participation above normal retirement 

age changes when pension reforms in Germany and other European countries will 

reduce the pensions of future retirees.  

In section 3, we analyze the role of family specific attitudes for fertility decisions 

in the U.S.. Starting point of this essay is Gary Becker’s extension of the neoclassical 

household model (Becker 1965, Becker and Lewis 1973, Becker and Tomes 1976). Yet, 

following earlier empirical research, the study departs from the original formulation of 
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this model where preferences are assumed to be exogenous. We explicitly address the 

importance of heterogeneous preferences, in particular group-specific preferences. We 

find that members of the same family show a strong correlation in their fertility 

attitudes. Furthermore, preferences that are shared among family members have a much 

higher explanatory power for fertility outcomes than preferences that deviate from the 

family norm. Our findings help to explain the phenomenon of family specific fertility 

patterns and underline the importance of family background in forming preferences and 

determining economic outcomes. 

Section 4 of this thesis is concerned with the association between birth order and 

educational attainment in Germany. According to Becker’s extension of the neoclassical 

household model (Becker and Tomes 1976, 1979), birth order patterns in schooling can 

emerge if older children appear to be more able than their younger siblings and 

therefore benefit from higher human capital investments. We find worse schooling 

outcomes for later born children both for individuals who grew up in democratic West 

Germany and for individuals who grew up in socialist East Germany. These findings are 

consistent with empirical evidence from other countries. In East Germany, birth order 

effects strengthened over time at the same pace as public child care was expanded. A 

relationship between public child care and birth order effects appears likely if we 

broaden the perspective and consider also psychological theories of birth order effects 

which focus on sibling interaction. Siblings struggle for parental resources. This rivalry 

influences siblings’ psychological traits and cognitive skills depending on birth order 

(Sulloway 1996, Bjerkedal and Skjeret 2007). If siblings spend less time with their 

parents because of expanding child care, sibling rivalry for parental resources and thus 

birth order effects might increase.  
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This thesis offers important insights for the economic research on household 

behavior. On the one hand, it demonstrates the versatility of economic analysis. The 

three essays deal with very different aspects of household behavior: labor supply, 

fertility decisions, and investments in children’s human capital. Yet, the common 

theoretical starting point of all three essays is the neoclassical household model. The 

model owes its flexibility in particular to the work of Gary Becker in the 1960s and 

1970s. Initially, the model aimed at explaining households’ market-related behavior 

such as labor supply and consumption of market goods. Becker’s enhancements made it 

possible to apply it also to non-market activities within the household, such as fertility 

and parenting behavior. As a consequence, economic analysis was extended to areas 

traditionally linked to other human sciences, in particular sociology and psychology. 

The major advantage of economic analysis is its rigorous methodology. Economic 

analysis produces clear hypotheses and tests these hypotheses using reliable statistical 

techniques (Lazear 2000). This methodology was also of great benefit to the three 

analyses of this thesis. For example, in section 3 we are able formalize and examine the 

rather hazy concept of “family culture”. Thanks to this appealing methodology, 

economic analysis will probably retain its significance and popularity in explaining the 

most various aspects of household behavior in the future. 

On the other hand, the analyses in sections 3 and 4 underline important 

shortcomings of the standard economic approach to household behavior. Applying the 

economic approach to primarily non-economic contexts, such as fertility and parenting 

behavior, has always been subject to criticism. The two analyses account for some of it. 

The first point of criticism is the economic paradigm of the homo oeconomicus 

which considers the members of a household as utility-maximizing, rational agents with 

perfect information and exogenous preferences (Pollak 2003). The assumption of 
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exogenous preferences, for instance, appears implausible in the context of fertility. 

Demographers consider the social context of preference formation as key explanatory 

factor of demographic developments (Pollak and Watkins 1993). In section 3, we 

explicitly address the role of heterogeneous preferences in explaining fertility outcomes. 

Our results suggest that especially family specific preferences play a significant role for 

fertility decisions. This result has important implications not only for the direct study of 

household behavior but also for related fields of research, such as the research on 

equality of opportunities: the role of family background does not only consist in 

determining human capital - as put forward by economic theory - but also in 

determining preferences. Interpreting the strength of the relationship between family 

background and own economic outcomes as measure of equality of opportunities then 

might be problematic because family specific fertility preferences might be interfering. 

Based on the results of section 3 we recommend that future empirical studies on 

household behavior should directly account for preferences. This is no violation of 

economic principles (Lundberg 2011). The assumption of exogenous preferences is not 

innate to economic analysis. Precursors of economic thought such as Adam Smith and 

Alfred Marshall acknowledged preferences as important determinants of human 

behavior and even analyzed their psychological foundations. Such considerations were 

lost when neoclassical theory began its rise at the beginning of the twentieth century 

(Frey and Benz 2004). Neoclassical theory introduced exogenous preferences as 

auxiliary assumption because preferences were difficult to measure and, thus, difficult 

to separate from the behavior that was to be explained (Stigler and Becker 1977). 

Today, an increasing number of representative microdatasets offer a wide range of 

information on individuals’ preferences. Hence, data limitations are no longer a valid 

argument for ignoring preferences (Lundberg 2011). Future economic research should 
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make more use of direct data on preferences both to learn more about the role of 

preferences per se but also to separate the influence of preferences from that of other 

variables of interest 

A second weak point of economic analysis is its narrowness. Abstract and simple 

economic models allow deriving concrete hypotheses but sometimes prevent from 

conceiving the larger features of the problem (Lazear 2000). The narrowness of 

economic analysis has become especially clear in section 4 of this thesis that deals with 

the human capital accumulation of children. The neoclassical household model analyzes 

the problem only from the parents’ point of view. Parents decide how to allocate their 

resources to their children which affects children’s human capital. Children, by contrast, 

enter the model only as arguments of the household’s utility function. This is only an 

incomplete description of the problem. Children are no passive investment units, but 

react to parents’ allocation decisions. The way they react might also have important 

implications for their human capital accumulation. In section 4, we account for the 

narrowness of the economic model and discuss explanatory approaches from other 

human sciences such as psychology and sociology that take sibling behavior into 

account. During the analysis, these non-economic explanatory approaches have turned 

out to be particularly convincing in explaining certain patterns in the birth order effects. 

We recommend that future economic research on primarily non-economic aspects of 

household behavior should additionally consider theories of other human sciences.  
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