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MAXIMILIAN STOCKHAUSEN*
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Abstract

This paper investigates the redistributive impact of private and public child-
care provision and education on children’s resources in Germany between 2009
and 2013. It takes account of the multidimensionality of children’s needs and
access to economic resources by applying an extended income approach. Com-
bining survey data from the Socio-Economic Panel (SOEP) with administra-
tive data from the German Federal Statistical Office, extended disposable in-
come inequality is found to be significantly lower than disposable cash income
inequality at the five percent level across all years. However, the extension
does not significantly change distributional trends. At the same time, publicly
provided childcare and schooling notably decrease inequality among children
such that it cushions cash income inequality. One major reason for this effect
is that public in-kind benefits profit children living with single parents, which
are deprived in terms of cash incomes, most. This gives additional evidence
on the importance of publicly provided childcare and schooling as a policy in-
strument to equalize economic resources and opportunities in children’s lives.
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1 Introduction

Family constellations have tremendously changed over the past decades in Germany
and other industrialized countries (McLanahan, 2004; Peuckert, 2012). In 2012, al-
most every fifth German child grew up in a single parent household (Statistisches
Bundesamt, 2013). At the same time, these are the children who face the highest
risk of income poverty (Bundesministerium fiir Arbeit und Soziales, 2013). But
they are not only deprived in terms of disposable cash income: in many cases, they
are also time-poor (McLanahan and Percheski, 2008). It is well investigated that
both parental income and parental time investments are positively correlated with
children’s well-being and the development of a child’s human capital (Heckman and
Mosso, 2014).1 Thus, children from low socio-economic backgrounds tend to accu-
mulate disadvantages in several dimensions during their childhood which negatively

affect their employment prospects and income opportunities later in life.

A key policy instrument to mitigate the disadvantages experienced by children
from low socio-economic background is the provision of child-related public in-kind
benefits, such as public childcare and education. On the one hand, it frees par-
ents’ time from indispensable childcare and it allows them, especially single parents,
to work for pay in the labour market. This might help to cushion disadvantages
in parental income and time since employment is a crucial factor to escape income
poverty. On the other hand, high quality public childcare and education can function
as a close substitute to parental childcare time. At its best it has a large positive ef-
fect on the formation of children’s cognitive and socio-emotional skills that exceeds
the capabilities of parents, especially for children from low socio-economic back-
ground. At least, it helps to reduce some disadvantages that are due to different
parental skills, incomes, and parenting styles (Miiller et al., 2013). Indeed, Heck-
man (2008) can show that children from lower socio-economic backgrounds profit
from publicly provided childcare services by enhancing their social development and
cognition.

Therefore, disposable cash income alone appears to be an incomplete measure
of children’s well-being and access to economic resources (also see Aaberge et al.,
2010; Garfinkel et al., 2006, for a more general critique). Accordingly, an extended
income concept is derived in this study which incorporates children’s disposable cash
income as well as the monetized value of parental and public childcare and education

to receive a more complete measure of children’s well-being and access to economic

'Human capital includes skills and abilities, personality, appearance, reputation, and appropri-
ate credentials (Becker and Tomes, 1986)



resources.

An early and prominent paper that applied an extended income definition is
Jenkins and O’Leary (1996) for the United Kingdom.? They investigate the impact
of extending the cash income of households by the imputed value of household
production time to consider the overall amount of economic resources. Estimating
the distribution of extended income amongst non-elderly, one-family households in
1986, they find a substantially lower level of inequality in the distribution of extended
income compared to disposable cash income, while overall inequality trends are
similar. Furthermore, changes in the income distribution due to the extension of
the income concept shift singles down the distribution relative to married couple

families.

Frick et al. (2012) investigate the impact of home production on economic
inequality for Germany. Their main finding is that extending cash income by the
monetary value of home production has an inequality reducing effect independent
of the evaluation technique and inequality measure used. Hence, their findings for
Germany show the same patterns as the results of Jenkins and O’Leary (1996) for
the United Kingdom. Recent U.S. studies have also found substantial inequality
reducing effects if the monetary value of home production is taken into account
(see, e.g., Gottschalk and Mayer, 2002; Zick et al., 2008; Frazis and Stewart, 2011).
However, Frick et al. (2012) neither investigate the differences between family types
nor do they consider the effects of both home production and in-kind benefits.
Moreover, they do not put a special emphasis on children’s available resources. This
gap shall be closed by this study. Nevertheless, they show that childcare activities
constitute a major part of home production whenever a household has children.
Therefore, the expected transfers from parental childcare time are likely to be large

among families with dependent children.

Another large strand of literature deals with the evaluation of public in-kind
benefits, such as public education, public health services, or public housing, and
investigates its distributional impact on disposable incomes (recent studies are, e.g.,
Garfinkel et al., 2006; Paulus et al., 2010; Koutsampelas and Tsakloglou, 2013; Hig-
gins et al., 2015).> In general, all studies find substantially lower levels of disposable
income inequality whenever the income concept is extended by the value of pub-

lic in-kind benefits. In particular, pre-school and primary education is found to

2QOther early empirical studies are Bryant and Zick (1985) or Bonke (1992), among others. See
Frick et al. (2012) for a comprehensive overview of previous studies on evaluating home production.

3Previous studies on the impact of public in-kind benefits are, amongst others, Ruggles and
O’Higgins (1981); Le Grand (1982); Gemmell (1985); Smeeding et al. (1993); Evandrou et al.
(1993); Ruggeri et al. (1994); Slesnick (1996); Antoninis and Tsakloglou (2001).



have a disproportionately high equalizing effect on the distribution of disposable
income across countries (see, e.g., Antoninis and Tsakloglou, 2001; Paulus et al.,
2010; Higgins et al., 2015).

So far and to the best knowledge of the author, there is no study that incor-
porates both the value of public in-kind benefits and parental childcare time into
an extended income concept. This paper contributes to close this gap by putting
special emphasis on the available resources of children in Germany and, thus, pro-
vides a more complete measure of children’s current well-being and opportunities
in later life. The rest of the paper is organized as follows: Section 2 describes the
data sources used and shows how the income components under analysis are defined
and measured. In Section 3, level and distributional effects of extending the income
definition are discussed and robustness checks are performed. Finally, in Section 4,

the results are summarized and conclusions are drawn.

2 Data and Measurement of Extended Income

2.1 Data

The analysis is based on data from the Socio-Economic Panel (SOEP) which is an
annually repeated survey among German households.? It includes a broad range
of demographic and socio-economic characteristics for all years since 1984. Fast
German households are included in the panel since 1990. Every year, approximately
11,000 households participate in the SOEP which correspond to 20,000 individuals
(Wagner et al., 2007; Schupp and Rahmann, 2013). The sample includes East and
West German children and information about their parents. In this study, children
are defined as individuals aged 13 or below living with their parents.® In 2014,
the SOEP was extended by information from the SOEP-related study ”Familien
in Deutschland” (Families in Germany, FiD) which was launched in 2010. This
additional survey covers more than 4.500 households every year and puts a special
focus on single parents, families with more than two children, low-income families,
and families with very young children in the German population (Schroder et al.,
2013). Therefore, it increases the analytical power of the SOEP for the purpose of

this study tremendously. However, the availability of the FiD also determines the

1DOI: 10.5684/soep.v31.1

5The age restriction is set in accordance with the legal definition of a child provided by the
German law for the protection of the youth (§1).



investigation period which is limited to the survey years 2010 to 2014.°

Furthermore, the panel survey data is extended by official statistics provided
by the German Federal Statistical Office. In particular, information on yearly expen-
ditures on public schooling per pupil are provided for each federal state on an annual
basis, including elementary and secondary schools (Statistisches Bundesamt, 2015).
Public spending is defined on grounds of a ’basic funds’ ( Grundmittel) concept where
revenues generated by a service (e.g. kindergarten fees) are netted out of the overall
spending on that same service (e.g. kindergartens). In addition, public spending
comprise expenditures on employees and administrational staff including pensions
for civil servants, aid expenditures (Beihilfeaufwendungen), current operating ex-
penses and capital expenditures. This definition of public spending is comparable
to the OECD definition of spending on educational core services and is widely used
in economic studies evaluating the distributional impact of public in-kind benefits
(see, for instance, Garfinkel et al., 2006). Yearly expenditures on pre-school and
after-school care clubs per child, i.e. publicly provided or subsidized childcare by
cribs, kindergartens, nurseries, or childminders, are derived from combining infor-
mation on the number of children enrolled in the enumerated institutions and annual

total public spending on them (Statistisches Bundesamt, 2014a,b,c).”

2.2 Cash Income

Cash income is measured as real net equivalent household income including imputed
rents from owner-occupied housing.® Net household income is the sum of a house-
hold’s labour earnings, asset flows, private retirement income, private transfers,
public transfers, and social security pensions minus total household taxes and social
security contributions. Disposable cash income is equivalized using the modified

OECD scale to account for different household sizes and composition.

2.3 Net Monetary Value of Public Childcare and Education

The net monetary value of public childcare and education is derived by a standard

production cost approach. This approach is based on the assumption that the value

6The survey years 2010 to 2014 correspond to the income years 2009 to 2013 which are referred
to throughout the paper. This is due to the retrospective collection of income information: all
incomes in survey year t refer to income year ¢-1.

"Data on the number of children in said institutions is generally available from 2006 onwards.

8Further details on the computation of imputed rent can be found in Frick and Grabka (2001)
and Frick and Grabka (2003).



of public childcare provision and education is as high as the costs of providing it
(Aaberge et al., 2010; Garfinkel et al., 2006). Variation in the value of publicly
provided childcare and education is obtained by differences in geographical regions,
in school types, and in the age of children. This also implies that the value of in-kind
benefits is otherwise the same for all children no matter of where their position in
the income distribution actually is. Hence, a limitation of this study is that existing
differences in the quality and efficiency of childcare provision and education cannot
be factored in fully. However, the largest differences are likely to occur at the federal
state level in Germany, since education policy is determined at this stage, which are
covered by the data available.” In this respect it is assumed that children living in
the same federal state and attending the same educational level receive a similar

amount of non-cash income from public childcare and education.

Data on public spending on childcare and schooling is provided by the German
Federal Statistical Office on an annual basis for each federal state (Statistisches
Bundesamt, 2014a,b,c, 2015). Average annual public expenditures on childcare per
child is calculated as the sum of public expenditures on cribs, kindergartens, after-
school care clubs, and other forms of publicly subsidized day care divided by the
total number of children consuming these services in each federal state.!® Average
annual public expenditures on schooling per pupil are defined as the sum of public
expenditures on publicly funded primary and secondary schools divided by the total
number of pupils enrolled in these institutions. All expenditures are expressed in
2010 Euro and, thus, might slightly differ from official statistics which states nominal
per capita spending.!!

Since the educational in-kind benefit is consumed by the receiving child only
and cannot be shared within the household, no further equalisation of the mone-
tary transfer is done (see, e.g., Garfinkel et al., 2006, for a similar argumentation).
Therefore, a child’s extended income includes the full value of public childcare and /or

schooling which is added to the equivalized disposable cash income and the mone-

9There are further differences in the quality and efficiency of public childcare and education
between and within federal states that are not well explained just by the different levels of per
capita spending between federal states. In this respect, Womann (2005, 2010, 2016) shows that
there is a negative correlation between per capita spending and class size, but smaller class sizes
do not automatically cause better pupil performances. Highly qualified teachers and more flexible
institutional settings are rather explaining differences in performance levels between and within
countries. Unfortunately, better performance indicators are not available for this analysis.

10Whenever a child received part-time care in the respective year of observation, yearly public
expenditures on childcare are divided by two (this is commonly done; see, for instance, Frick et al.,
2011)

1 An overview of public spending on childcare and schooling by federal state is depicted in Tables
A.1 and A.2 in the Appendix.



tary value of parental childcare time. The monetary evaluation of the latter will be

explained next.

2.4 Monetary Value of Parental Childcare Time

Parental childcare time constitutes a major part of children’s resources that is not
reflected in the household’s cash income flow. While the value of this time for
children may differ on various dimensions, this paper will measure it in a single
dimension, namely a monetary one. The main challenge in quantifying the value
of parental childcare time is the absence of market prices. There are two widely
used approaches to derive (gross) hourly shadow wage rates for non-market workers:
(1) the housekeeper wage approach, and (2) the opportunity cost approach. Both
approaches mainly differ in their assumption on the underlying productivity of in-
dividuals; the housekeeper wage approach assumes that all individuals are similarly
productive, whereas the opportunity cost approach accounts for the heterogeneity

in the productivity of individuals.

Both approaches rely on information on parental childcare hours on an average
weekday which is the second crucial determinant of the monetary value of parental
childcare time.!'? Figure la gives a brief overview on the distribution of parental
childcare time on an average weekday between and within families. The majority
of parents spend two to five hours on their children on an average weekday.'® In
addition, parental childcare time within couples is unequally distributed between
parents (single parents excluded), as it is depicted in Figure 1b. Patterns have kept
quite unchanged over time and it is still women who do most of childcare activities
(see Figures A.1 and A.2 in the Appendix).

2.4.1 Housekeeper Wage Approach

The idea of the housekeeper wage approach is to assign a uniform hourly gross wage
rate to all parents doing childcare activities at home by themselves. Each parent is
assumed to be similarly productive such that differences in the productivity between
parents, or between skilled childcare workers and unskilled parents are neglected.
One way to derive the shadow price of parental childcare time is to use the average

gross wage rates of employees working in sectors that provide similar services in

12Tn the SOEP, respondents are asked how many (full) hours they spend on childcare on a typical
weekday. Information on the kind of parental childcare activities are not available such that an
hour of watching TV, doing homework, or reading together is evaluated similarly.

13The number of childcare hours is limited to eighteen hours per parent assuming parents to
spend at least six hours on recreation on an average weekday.



Figure 1: Distribution of parental childcare time on an average weekday within and
between families, 2009-2013

(a) Between families (b) Within families (excl. singles)
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Note: Restricted to families having children aged 13 years or below. Source: SOEP (v31.1), own calculations.

the market. Therefore, the housekeeper approach is comparable to a market value

approach, where the gross hourly wage rate is close to a market price.

Here, the shadow price of parental childcare time is derived from information
on the average monthly gross earnings of childcare workers (ISCO-88 code 5131) pro-
vided in the SOEP for each year. In particular, mean gross hourly wage rates are
calculated by dividing monthly gross earnings by the number of working weeks (fac-
tor 4.3) and actual weekly working hours.!* This is done for each year separately.'®
The mean gross hourly wage rate is, then, multiplied by the hours of parental child-
care time on an average weekday.'® To receive the annual monetary value of parental
childcare time, the monetary value of parental childcare time on an average weekday
is multiplied by 258 working days (258days = 5days x 4.3weeks x 12months).'" The
annual gross income from parental childcare is not transformed into net values since

a comparable service would have to be paid at gross prices in the market as well

14 Alternatively, information on agreed hourly gross wage rates of childcare workers and /or teach-
ers working in the public sector could be used. This would result in much higher gross hourly wage
rates than those derived from information on childcare workers in the SOEP. Therefore, the results
presented in Section 3 provide a lower bound for the distributional impact of the housekeeper wage
approach. However, sticking to the lower gross wage rates of childcare workers can also be justified
as an adjustment to the lower productivity of untrained parents compared to trained workers.

5Distinguishing between East and West Germany is not possible since the number of observa-
tions tends to be too small to receive reliable average gross hourly wage rates.

16 An overview of observed and estimated hourly gross wage rates can be found in Tables A.7
and A.8 in the Appendix.

1"National holidays, private vacation (the minimum statutory holidays could be subtracted),
and Saturdays are not considered as working days, since the vast majority of employees do not
have to work on those days and public childcare services and schools are normally closed. Hence,
parents face zero opportunity costs regarding the choice between paid and unpaid work.



(see, for instance, Jenkins and O’Leary, 1996).

Another obstacle is the construction of equivalent one child households to
make children living in families of different size and composition comparable, i.e.
to eliminate all differences in the total time parents spend on childcare activities
on an average weekday that are only due to the different number of siblings and
adults living in the same household. For this purpose, yearly gross income from
parental childcare time, D, is equivalized using an adjusted version of the square
root equivalence scale: D, = 1%. It considers both the number of parents living
in a child’s household, p, and the number of siblings aged 13 years or below, s. The
parameter # denotes an equivalence elasticity which is set to 0.5 to be in accordance
with the square root scale. The rationale behind this equivalence scale is twofold:
first, overall parental childcare does not increase proportionally with the number of
siblings. Second, some childcare activities are likely to affect all children at the same
time and some are devoted to a single child only. Since there is no specific time use
information on each child, these economies of scale in parenting are approximated by
applying the described equivalence scale. Finally, the annual equivalized monetary
value of parental childcare time is deflated to the base year 2010 and summed up with

the household’s real equivalized disposable cash income and the real net monetary

value of publicly provided childcare and education.

2.4.2 Opportunity Costs Approach

In contrast to the housekeeper wage approach, the opportunity cost approach allows
for heterogeneity in the productivity of individuals and measures the foregone earn-
ings that an individual with specific skills could have received in the labour market
instead of doing childcare at home by himself. A crucial assumption to be made
is that people can deliberately choose between working in the labour market or at
home to satisfy a given set of needs for childcare. Thus, the decision to work at
home or in the labour market depends on the individual’s earnings capacity and its
productivity in childcare. If parents have to work more hours in the labour market
to receive an income that is large enough to buy the same amount of childcare they
can provide on their own at home, they will choose not to work in the labour mar-
ket. However, this rests on the very strong assumption that individuals can freely
choose the amount of working hours in the labour market. Both assumptions are
challenged by the presence of labour market rigidities, for instance, fixed working

hours that are part of labour agreements (see Frick et al., 2012).

There are two widely used approaches to predict the shadow wage rates of home



workers from the observable gross hourly wage rates of working age individuals: (i)
the standard OLS regression model as well as (ii) the Heckman selection correction
model. Selection correction controls for correlation between gross hourly wage rates
and unobserved characteristics that influence wages and the participation decision.
In both cases, a sample of private households is drawn from the SOEP to estimate
the shadow prices of parental childcare time. The sample is restricted to the working
age population (20-60 years) excluding all individuals who are still in education, in
military or community service, in apprenticeship including trainee- and internships,
who work as civil servants, who are pensioners (e.g. early retirement), and who help

in family business.
OLS Regression

First, a Mincerian OLS wage regression is applied to predict the shadow price
of parental childcare time (Mincer, 1958). This is done separately for each year and

sex (subscripts are left out for simplicity) estimating the following equation:

In(w) = a+ 26+, (1)

where w is the gross hourly wage rate of an individual. The vector x contains
a broad set of commonly used covariates.'® The estimated coefficients are, then,
used for an out-of-sample prediction to derive the log of gross hourly wage rates
for all men and women in the respective years.!® Note that predicted wage rates
are used only if information on gross hourly wages is missing. After exponentiating
predicted log wage rates, they are multiplied with the hours of childcare activities
on an average weekday. These are then annualized for each parent and summed
up across all biological and non-biological parents living in the same household. A
household’s annual gross income from parental childcare time is, then, multiplied

by the household’s average tax rate to derive disposable incomes of this kind.?’

18Tt is controlled for: age and age squared, full-time and part-time working experience as well
as their squared terms, schooling, vocational education, federal state, migration background, self-
rated health, marital status, the number of children younger than 6 years, and the location in
1989.

190ne percent of predicted gross wage rates is truncated at each tail to reduce potential biases
from ill predicted outliers.

20A household’s average tax rate is estimated in two steps: First, a simultaneously quantile
regression of the log of a household’s annual direct tax and social insurance payments on a quadratic
in their log annual gross income is estimated. This is done for ten different income percentiles and
for each year separately. Second, the estimated coefficients are used to predict the ”adjusted”
annual tax and social security payments of a household according to the sum of the household’s
gross cash income and its estimated income from parental childcare (annual extended gross income).
Finally, a household’s average tax rate is calculated by dividing the ”adjusted” annual tax and
social security payments by the annual extended gross income.



Disposable income from parental childcare time is finally equivalized using
the same equivalence scale as described in Section 2.4.1. The annual equivalized
disposable income from parental childcare time using the OLS estimation approach
is finally deflated to the base year 2010 and summed up with the household’s real
equivalized disposable cash income and the real net monetary value of publicly

provided childcare.
Heckman Selection Correction Model

In order to mitigate potential estimation bias due to self-selection into paid
work, a two-step Heckman selection correction model is estimated, too. The main
idea of this two-step approach is to include a correction term in the linear wage
regression that takes account of any correlation between unobserved factors influ-
encing both the decision to work and the level of observed gross wages. It is shown
in Wooldridge (2013) that this correction term depends on the inverse Mills ratio

which can be estimated from an unrestricted probit model:

Pr(s = 1]2) = (7). (2)

where s is a binary response variable that is one if an individual is working
(s = 1[zy +v > 0] with v ~ N(0,1)), and zero otherwise. & is the cumulative
distribution function of the standard normal distribution, and the vector z contains

a wide set of covariates.?!

The estimates 4 from the Probit regression are, then,
used to compute the inverse Mills ratio A = A(z%) for each individual, 7, working in

the labour market. In a second step, the restricted OLS wage regression of the form

y=af+u, with E(ulz)=0andy = In(w), (3)

is extended by a correction term that depends on the inverse Mills ratio eval-
uated at z7v. As long as the correlated error terms are jointly normally distributed,
the conditional expectation of gross wages for persons working in the labour market

can, then, be estimated by:

21 Covariates are: age and age squared, full-time and part-time working experience as well as their
squared terms, schooling, vocational education, federal state of residence, migration background,
and the location in 1989. In addition, self-rated health, marital status, and the number of children
younger than 6 years are used as exclusion restrictions such that they are assumed to only influence
the decision to work but not the level of earnings. This choice might be questionable, but it is widely
accepted that the number of dependent children and marital status are important determinants
for the choice to work, especially for women. Being mentally or physically ill is also very likely to
influence the ability to work more than the level of earnings due to anti-discrimination legacy.

10



E(y’zu s = 1) =zf+ ,O)\(Z’}/), (4>

where p denotes the correlation between the error terms u and v, w is the gross
hourly wage rate, and x is vector of covariates which is a strict subset of the vector z
excluding self-rated health, marital status, and the number of children younger than
6 years. All regressions are, again, estimated separately for each year and sex. The
estimated [ coefficients are further used for an out-of-sample prediction to derive
the log of gross hourly wage rates for all men and women in the respective years.
Yearly equivalized disposable incomes are generated as described before in the OLS

chapter.??

3 Results

Extending the income definition by income from parental childcare time, and public
childcare and education has a remarkably large effect on both the level and distribu-
tion of children’s disposable income. Accordingly, I will first investigate the changes
in disposable income levels before describing the distributional impact of extending

the income definition.

3.1 Level Effects

Table 1 depicts the trends in children’s yearly mean real (equivalized) disposable
incomes between 2009 and 2013. First of all, mean real equivalized disposable cash
incomes have been quite stable over time. They slightly decreased from 20,805 Euro
in 2009 to 20,165 in 2013 which is a statistically insignificant decline of around
three percent (at the 5% level). In contrast, the mean real value of in-kind benefits
has increased by 4.8% over the same period: It was 4,880 Euro in 2009 (23.5%
of cash income) and 5,116 Euro in 2013 (25.4% of cash income). This increase
can be explained by two complementary developments: first, there was an increase
of single parent households in Germany which are more likely to demand public
childcare services, since they have to arrange market work and childcare without

the support of a partner.?> Second, there was a substantial expansion of publicly

22Gee Tables A.7 to Table A.9 in the Appendix for an overview of estimated hourly gross wage
rates according to the different approaches and for different subgroups. Again, note that predicted
wage rates are only used if information on gross hourly wages is missing. One percent of predicted
gross wage rates is truncated at each tail to reduce potential biases from ill predicted outliers.

ZSee also Bartels and Stockhausen (2016) for changes in family types and family resources in
Germany since the reunification.
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provided childcare in Germany during the last decade that was accompanied by a
greater willingness of parents to send their children to public childcare institutions.
The motives for the latter might originate from a change in role models as well as a
rising economic pressure on families which resulted in a higher demand for a second
earner and higher female labour market participation rates (see Schober and Stahl,

2014, among others).

Furthermore, the transfer added from parental childcare time is the largest and
was 11,314 Euro in 2009 and 10,261 Euro in 2013 (-9.3%) when using the housekeeper
wage approach.?* The decline is mainly explained by the evolution of the underlying
parental childcare hours which have gradually decreased over time, especially for
children living with married couple parents (see Table A.5 in the Appendix). This
declining trend could not be reversed by the simultaneous increase of the underlying
housekeeper wage rate, as it is depicted in Table A.7 in the Appendix. Applying
the two opportunity cost approaches instead yields similar results on lower levels:
The transfer added when using the OLS (Heckman) approach was 9,425 Euro (9,677
Euro) in 2009 and 8,912 Euro (9,508 Euro) in 2013. This is a decline of 5.4% (1.8%).
Nevertheless, annual equivalized incomes from foregone earnings still amount to 44%
(OLS) and 47% (HM) of equivalized disposable cash income in 2013, which highlights

the importance of considering income from non-market work in welfare analysis.

Finally, extended incomes are presented in the last three columns of Table 1.
The negative trends in disposable cash income, and income from parental childcare
also translate into a decline of total extended income which is only cushioned by
the rise of transfers added from public childcare and education. As a consequence,
total extended income has decreased from 36998 Euro in 2009 to 35,5542 Euro
in 2013 when using the housekeeper wage approach. This is a decline of around
four percent and, thereby, only slightly steeper than the change in cash income.
In contrast, applying the OLS approach (Heckman approach) gives a decrease of
extended income from 35,109 Euro (35,361 Euro) in 2009 to 34,194 Euro (34,790
Euro) in 2013. This is a change by around three (two) percent.

Table 2 shows the trends in yearly mean real (equivalized) disposable incomes
by component and family type between 2009 and 2013. Differentiating between
family type reveals that children living with single parents experience the lowest
mean real equivalized disposable cash income. On the other hand, children living

with single parents profit from in-kind benefits in absolute and relative terms the

24Note that income from parental childcare time is stated in gross terms when using the house-
keeper wage approach, since it is a market value approach. This mainly explains the observed level
differences compared to the results of the opportunity cost approaches which are net values.
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Table 1: Mean real disposable incomes by component, 2009-2013 (in Euro)

Cash In-kind HK wage Opp. cost appr.  Total extended income
Year income benefits approach OLS HM HK OLS HM
2009 20,805 4,880 11,314 9,425 9,677 36,998 35,109 35,361
2010 20,668 5,252 10,803 9,763 10,145 36,724 35,684 36,066
2011 20,194 5,432 10,093 9,110 9,479 35,719 34,736 35,105
2012 20,710 5,495 9,958 9,319 9,783 36,163 35,524 35,988
2013 20,165 5,116 10,261 8,912 9,508 35,542 34,194 34,790

Note: All incomes and expenditures are measured in 2010 Euros. Disposable cash income is equivalized using the
modified OECD scale. Incomes from parental childcare time are equivalized using a modified square root scale.
In-kind benefits are not equivalized but measured on an individual basis. Abbreviations: HK = Housekeeper, OLS
= Ordinary least squares model, HM = Heckman selection correction model.

Source: SOEP (v31.1) and Federal Statistical Office, own calculations.

most: In 2009, their mean real income from in-kind benefits summed up to 5,781
Euro which is 38.6% of cash income. For children living with cohabiting and married
couple families the same share was only 21.9% and 22.0%, respectively. In 2013,
levels have increased to 6.003 Euro (44.0% of cash income) for children living with
single parents, 4.286 Euro (22.2% of cash income) for children living with cohabiting
parents, and 5.087 Euro (23.9% of cash income) for children living with married

parents.

The monetary value of parental childcare time tends to be the lowest for chil-
dren living with married couple parents. In 2009, the mean real equivalized transfer
added from parental childcare time was 11,022 Euro for children living with married
couple parents compared to an average of 11,986 Euro for children living with a
single parent when applying the housekeeper wage approach. Similar patterns are
observed on lower levels when using the opportunity cost approaches. At the same
time, overall trends are unambiguous: real disposable income from parental child-
care time has mostly decreased over time for all children but for children living with

cohabiting parents when using the opportunity cost approaches.?

In addition, disposable cash income differences between children living with
single parents and children living with married parents are notably reduced by the
extension of the income definition. In 2009, the cash income ratio between these
two groups amounted to 68.6%, whereas the extended income ratio was 86.9% when
using the housekeeper wage approach. If the OLS and Heckman approaches are
used, instead, the extended income ratios were 85.5% and 85.6%), respectively. In

2013, the cash income ratio decreased to 64.0%, while the extended income ratio

25This result might just be driven by the relatively low sample size of children living with
cohabiting parents which is 700 to 900 children per year.
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did almost not change and was 86.5% when using the housekeeper wage approach.
If the OLS and Heckman approaches are used, the extended income ratios slightly
decreased to 83.3% and 84.6%, respectively. All in all, the extended income ratios
are always higher than the initial cash income ratio such that the transfers added
from parental childcare time, and public childcare and education tend to equalize
the income distribution. At the same time, single parents were able to slightly lower
the gap in real disposable cash incomes, too. The distributional effects are discussed
in more detail in the next section.

Table 2: Mean real disposable incomes by component and family type, 2009-2013
(in Euro)

Family Cash In-kind Opport. cost appr.  Total extended income
Year type income benefits HK OLS HM HK OLS HM

Single 14,966 5,781 11,986 10,075 10,331 32,733 30,821 31,077
2009 Cohabiting 19,817 4,343 12,916 8,555 8,822 37,076 32,715 32,982
Married 21,828 4,803 11,022 9,425 9.675 37,652 36,055 36,305

Single 14807 6,176 11,362 10,369 10,757 32,345 31,352 31,740
2010 Cohabiting 19,969 5,009 12,620 10,416 10,910 37,598 35,394 35,888
Married 21,716 5,128 10,502 9,587 9,956 37,346 36,432 36,801

Single 14,711 6,253 11,152 9,927 10,416 32,116 30,891 31,380
2011 Cohabiting 19,505 5,459 9,824 8,288 8,679 34,783 33,253 33,644
Married 21,132 5,302 9,966 9,094 9441 36,399 35,528 35875

Single 14820 6,223 11,460 10,144 10,694 32,503 31,186 31,736
2012 Cohabiting 20,184 5,073 11,133 9,218 9,789 36,390 34,476 35,047
Married 21,804 5429 9,520 9,191 9,625 36,763 36,425 36,859

Single 13,647 6,003 11,712 9,536 10,449 31,362 29,186 30,099
2013 Cohabiting 19,331 4,286 11,720 10,200 10,917 35337 33,817 34,534
Married 21,326 5,087 9,829 8,637 9,165 36,242 35,049 35,578

Note: All incomes and expenditures are measured in 2010 Euros. Disposable cash income is equivalized using the
modified OECD scale. Incomes from parental childcare time are equivalized using a modified square root scale.
In-kind benefits are not equivalized but measured on an individual basis. Abbreviations: HK = Housekeeper wage
approach, OLS = Ordinary least squares model, HM = Heckman selection correction model.

Source: SOEP (v31.1), and Federal Statistical Office, own calculations.

3.2 Distributional Effects

The results presented so far already suggest that the extension of the income defi-
nition is accompanied by large changes in the distribution of children’s disposable
resources. A first glimpse into the direction of the distributive effect of each extended
income component can be drawn from investigating the relationship between dis-

posable cash income and each component.

14



Table 3 depicts the pairwise correlation coefficients between disposable cash
income and income from parental childcare as well as income from public childcare
and education. First of all, there is a very small and positive correlation between
cash income and income from in-kind benefits. This might be explained by two
factors: first, the amount of transfers from schooling only depends on the federal
state a child lives in at the time of the survey but not on the disposable cash income
of its parents. Splitting up in-kind benefits into benefits from schooling on the one
hand and benefits from publicly provided childcare on the other hand reveals that the
correlation coefficient between disposable cash income and transfers from schooling
is statistically insignificant different from zero at the 10% level across all years (not
displayed here). Second, the small positive correlation is mainly explained by the
transfers received from publicly provided childcare. This would be in line with the
findings of (Schober and Stahl, 2014) who show that the probability of using publicly
provided childcare is the highest among better educated, married women in East
and West Germany followed by single mothers. Therefore, it seems to be plausible
not to find a linear relationship between disposable cash income and transfers from

public in-kind benefits.

In contrast, the correlation between income from parental childcare based on
the housekeeper wage approach and cash income is unambiguously negative. There-
fore, it tends to equalize the income distribution due to a simple mechanism: the
housekeeper wage rate is flat and the same for all parents. Thus, it narrows the
income distribution. At the same time, cash income is positively correlated with
income from parental childcare time regarding both opportunity cost approaches.
Therefore, the opportunity cost approaches tend to reproduce existing cash income
inequalities, because it reproduces inequalities from existing differences in the pro-
ductivity of children’s parents that are highly correlated with their market cash

income and, accordingly, their disposable cash income.

Table 3: Correlations between disposable cash income and income from parental
childcare time, and public childcare and education

Year In-kind benefits Housekeeper OLS Heckman

2009 0.063 -0.166 0.176 0.161
2010 0.064 -0.167 0.173 0.157
2011 0.096 -0.150 0.223 0.200
2012 0.071 -0.195 0.190 0.165
2013 0.099 -0.153 0.257 0.215

Source: SOEP (v31.1), and Federal Statistical Office, own calculations.
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Since children from single parent families are more likely to be found in the
lower part of the initial disposable cash income distribution (not shown here; also see
OECD, 2011), a closer look at the different regions of the cash and extended income
distribution is also of great interest. Figure 2 provides insights into this question by
showing the relative change in mean disposable incomes by the initial cash income
quintiles for each year. In general, all children benefit from adding transfers from
parental childcare time, and public childcare and education, but the relative increase

in extended income is the largest for children from the lowest quintile.

In 2009, extended income of the first quintile was 187% larger than cash income
when using the housekeeper wage approach. Using the opportunity cost approaches
has smaller effect sizes: 127% (OLS) and 1