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Abstract

This paper analyzes the question why desired and actual sharing of market work

and family duties among parents with young children in Germany fall apart. Potential

explanations include financial incentives favoring the single-earner model, as well

as constraints in choosing working hours due to lack of childcare or labor demand

restrictions. In order to analyze these explanations, we extend the standard model

of labor supply by different types of constraints. We estimate preferences based on

desired instead of actual working hours and specify restrictions as a double hurdle

model with the first stage representing the risk of involuntary unemployment. The

second step pertains the probability of being constrained in specific hours categories.

We apply this model to simulate a recent reform proposal that subsidizes parents who

both work around 30 hours per week. We find that taking into account constraints in

working hours is crucial: The pure incentive effect is almost cut by half. Our approach

also allows to simulate the removal of hours constraints which almost triples the

labor supply reaction. Hours constraints are thus even more important than adverse

incentives in explaining the asymmetric division of work and care within families.
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1 Introduction

As in many industrialized countries the reconciliation of work and family duties for

parents of young children is a widely discussed topic in Germany. However, the

majority of parents with young children still find it a difficult task. While 60% of all

parents with young children state that they wish an equal sharing of market work

and family tasks among spouses, only about 14% meet that goal.1

Besides financial incentives imposed by the tax-transfer system in Germany like

joint income taxation, this discrepancy between preferences and reality might partic-

ularly be founded in working hours constraints. For example, a lack of sufficient child

care facilities could prevent parents form choosing their optimal amount of working

time. Restrictions on the labor demand side might be another reason, i.e. employers

offering only full-time positions rather than flexible working time arrangements.

Taking such restrictions on the labor market into account, thus, seems to be

crucial when evaluating policy proposals which try to foster the reconciliation of

work and family duties. However, the majority of empirical labor supply models

used for policy evaluation assume the choice of working hours not to be constrained

by regulations, institutions, or insufficient labor demand. Observed hours of work

are directly interpreted as revealed preferences of individuals or households.

We, therefore, augment a standard discrete choice labor supply model in the

tradtion of van Soest (1995) by different types of constraints. The empirical frame-

work is based on Euwals and van Soest (1999) who estimate labor supply preferences

based on desired working hours as stated by the individuals in the sample. They

specify restrictions on the labor market as a double hurdle model with the first stage

representing the risk of being involuntarily unemployed. The second step pertains

the probability of being constrained in specific hours categories which is directly

identified by observed deviations of stated desired and actual hours of work. We

extend this framework in several respects to fit our research questions. First, we con-

sider the joint decisions in couple households and the restrictions for both spouses.

Second, a newly available and very rich data set on families in Germany allows

us to put structure into the constraints part of the model distinguishing different

channels for constraints on labor market participation and working hours that are

1Source: Own evaluation of the survey “Families in Germany”, see section 3 for more details.
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related to observed variables. Third, we allow for a correlation between labor supply

preferences and various constraints caused by unobserved characteristics.

We apply this empirical framework to analyze the labor supply effects of a recent

policy proposal for which restrictions on the choice set are crucial. The family

working time benefit (FWTB) is targeted at couple households and designed to

improve the financial incentives for a more equal distribution of market work and

family duties among spouses: conditional on both partners working around 30 hours

per week (equal to 80% of a conventional full-time job) the (hypothetical) income

difference to their full-time income is partially compensated. The replacement rate

varies with the household income.

Explicitly modeling working hours constraints not only allows to answer the

research question of how men and women in couple households would adjust their

working behavior following the introduction of the FWBT, but also: How large is the

pure incentive effect induced by this new benefit? By how much is this effect reduced

when constraints are taken into account? Do the employment effects get significantly

larger when existing restrictions on working hours are reduced or even removed by

such a reform? Hence, we provide insights about the relative importance of financial

incentives and constraints on the labor market in explaining the discrepancy between

preferences and reality when it comes to an equal sharing of market work and family

duties. Thereby, we are also able to analyze the value added of incorporating working

hours constraints into structural labor supply models when evaluating policies which

change the budget set in a non-linear way. This paper, thus, contributes to the

empirical literature on labor supply elasticities in the presence of institutional or

labor demand constraints.

The problem of hours restrictions has been acknowledged already by Moffitt

(1982) who extends a Tobit model to account for institutional restrictions on part

time work. Van Soest et al. (1990) augment a Hausman (1980) type labor supply

model with piecewise linear convex budget constraints to model hours restrictions.

Tummers and Woittiez (1991) utilize a similar model and also make the wage rate

dependent on the number of working hours. Bloemen (2000) relates the labor sup-

ply model to the job search literature and considers different specifications for the

job offer distribution that put constraints on the labor supply decision. Jobs are

characterized by a combination of a wage and a number of weekly working hours.
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Our most important finding is that modeling constraints in working hours is

crucial when evaluating a reform like the FWTB. The behavioral reaction to the

pure incentive effect is almost cut by half if hours constraints are taken into account.

We also show that the standard labor supply based on actual hours gives an upward

biased labor supply reaction. Moreover, our approach allows us to additionally

simulate the removal of hours constraints, which could for example be interpreted

as the introduction of a strictly enforced legal entitlement to work 30 hours for all

employees. In this case, the labor supply reaction almost triples compared to the

pure effect of financial incentives. We therefore conclude that hours constraints play

a very important role in explaining why parents are not able to realize their desired

sharing of market work and family duties.

The remainder of the paper is in five parts. We outline the potential consequences

of the FWTB reform for the incentives to work and the restrictions on working

in a extended part time jobs in section 2. Section 3 describes our data set and

presents some descriptive findings on the discrepancy of desired and actual working

hours for couples in our sample. We discuss the econometric model in section 4.

Empirical results are presented in section 5. The final section discusses the findings

and concludes.

2 Design of the FWTB

The German tax and transfer system provides strong incentives for an uneven share

of market work and family duties between mothers and fathers, in particular through

joint taxation of married spouses and free health insurance for non-working spouses.

The mothers employment rate and average working hours for those employed are

siginifcantly lower compared to fathers (see section 3 for details). The basic idea

of the family working time benefit (FWTB) is to improve the incentives for a more

equal distribution of employment within families and to increase the amount of

mothers working with jobs in the vicinity of a ‘regular’ full-time contract. The

subsidy targets families with children aged at least 15 and at most 48 months. It

is thus tied in with the parental leave scheme that covers the first 14 months after

birth.

The FWBT applies only to couples choosing a 2*0.8-earner model where both
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spouses work in a part-time position with about 30 hours per week (about 80% of

a regular full-time job). It does, e.g., not suffice that only the father reduces his

working time. We subsume all individuals observed to work between 25 and 35

hours per week in this ‘extended part-time’ category. The difference in net incomes

in comparison to two full-time net earnings is then partially compensated by the

FWBT.

The individual amount of the benefit depends on the income difference between

full-time work and extended part-time work as well as the replacement rate. In

this paper we analyze a version of the FWTB where the replacement rate follows

the regulation of the German parental leave scheme.2 The replacement rate for net

earnings of at least 1,000e is 65%. It increases for every unit of declining net income

at a rate of 0.05 percentage points below this threshold reaching 100% at 300e. The

replacement rate remains constant for incomes above the 1,000e threshold, but is

capped at a maximum amount of 360e per individual (Figure 1).

Figure 1: Replacement rate for different net incomes

Source: Own calculations.

By conditioning the FWTB on working hours of both partners, it explicitly aims

at fostering an equal sharing of work and family duties between mothers and fathers.

However, it has been argued in the public debate, that financial incentives will not

suffice to make more families choose the 2*0.8-earner model but that constraints on

the labor market are equally important. It has thus been discussed to simultaneously

introduce a legal claim for part-time work of 30 hours for employees. We will adress

both issues in section 5.

2See Müller et al. (2013) for alternative models of the FWBT.
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3 Data and descriptive results

The empirical analysis is based on the survey “Families in Germany” (FiD, see

Schröder et al., 2009). The FiD is a newly available special add-on of the German

Socio-Economic Panel (SOEP), a representative survey of German households con-

ducted since 1984 (Wagner et al., 2007). The FID has a particular focus on families

with children born between 2007 and 2010, low income households, families with

three or more children, and on lone parents. In total about 4,500 households are

surveyed per wave that include about 8,000 children. Like the SOEP the FiD con-

tains information on different sources of income, working time, the previous labor

market experience as well as detailed socio-demographic characteristics of the indi-

vidual and the household. We exploit the first two waves available, which are from

the years 2010 and 2011.

In comparison to other household data sets (including the SOEP), the FiD pro-

vides more detailed information on potential restrictions for the labor supply decision

(e.g. due to the lack of adequate childcare institutions) and – related to that – the

discrepancy of desired and actual working hours. As described above, we start from

the observation that conditional on participating in the labor market a seizable pro-

portion of the workforce is restricted from choosing their prefered hours of work. We

use the information about those constraints in our data set to estimate rationing

probabilities for different hours categories.

FiD respondents are not only asked about their (effective) actual working time,

but also whether they are satisfied with these hours worked. The exact wording

is: “If you could choose your own number of working hours, taking into account

that your income would change according to the number of hours: Would you prefer

to decrease, increase or maintain your number of working hours?”. If they pre-

fer a change, they will be asked for their desired working hours.3 There are two

possible interpretations to this question (Callan et al., 2007): Respondents might

choose their desired hours of work conditional on their partners’ actual working hours

(constrained optimization). We deviate from this view and assume here that both

3For non-employed individuals the question on their desired hours of work differentiates only
between non-work, part-time and full-time. According to their preferences we assign them ran-
domly a specific hours category, e.g. different lengths of part-time, with the probability weights
given by the observed shares for employed people.
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spouses can freely choose their desired labor supply (unconstrained optimization of

family utility).

The distribution of desired and actual hours for men and women in our sample

are cross-tabulated in Table 1. For men the by far most desired hours categories are

full-time and overtime. Most of these men actually seem to be able to work their

desired amount of hours. This changes significantly for men who desire to work 25

to 35 hours whereof almost 60% are restricted in the sense that desired and actual

hours deviate. Virtually all of them are over-employed. Men do generally not desire

to or actually work in the lower two hours categories. Approximately 11% of the

male sample does not work, less than half of them voluntarily.

Table 1: Joint frequency distribution of desired and actual hours of work

Desired
Actual

0 1-14 15-24 25-35 36-40 >40 Total

Men

0 105 0 0 1 0 0 106
1-14 5 7 1 1 0 2 16
15-24 1 0 10 1 1 4 17
25-35 5 4 3 104 76 55 247
36-40 65 10 12 36 672 116 911
>40 49 1 2 5 55 648 760
Total 230 22 28 148 804 825 2057

Women

0 1022 0 0 0 0 0 1022
1-14 62 207 8 2 1 0 280
15-24 7 60 228 18 6 1 320
25-35 24 19 48 166 18 8 283
36-40 15 11 13 9 69 5 122
>40 2 0 3 0 2 23 30
Total 1132 297 300 195 96 37 2057

Notes: Desired hours of involuntary unemployed discriminate only between part-time, full-time and both. Finer
categories are allocated randomly and proportionally by considering the crude information.
Source: Own calculations based on FiD, waves 2010 and 2011.

For women, by contrast, non-participation is the dominating alternative. More

than half of the female sample does not work whereof only 10% is involuntarily

unemployed. The great majority of employed women actually works and desires to

work in one of the three part-time categories. While marginal and overtime employ-

ment does not seem to be very constraint, the restriction probability of the other

categories vary between 27 % for small part-time and 38 % for full-time employment.

For women, under-employment seems to be more relevant than over-employment.

The labor demand variables measured at the regional level are taken from a data

set collected and edited jointly by the German Statistical Office with the Federal In-

stitute for Research on Building, Urban Affairs and Spatial Development within the
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Federal Office for Building and Regional Planning. The “Indicators and Maps on the

Spatial Development” (“Indikatoren und Karten zur Raumentwicklung”, INKAR,

see Helmcke, 2008) includes indicators at different regional levels for Germany. We

use the data at the NUTS 2 level according to the Nomenclature of territorial units

for statistics (NUTS, see European Commission, 2003). These are administrative

districts at which regional policies are planned and implemented in Germany. The

INKAR database can be matched based on regional identifiers in the FiD.

Since we are interested in the effects of a potential FWTB reform, our sample

is restricted to couple households only. Moreover, we exclude observations with

negative net income, couples with more than three children as well as couples where

at least one spouse has reached the legal retirement age of 65. Further, we only

consider couples where both spouses are ‘flexible’ with respect to their labor supply,

i.e. are neither in full-time education, on maternity leave, fully disabled, nor retired.

The descriptive statistics are given in Table 5 in the Appendix.

4 Econometric model

The econometric model is based on Euwals and van Soest (1999) and consists of

several elements. First, labor supply preferences of both spouses are modeled within

a standard discrete-choice decision model (van Soest, 1995; Aaberge et al., 1995),

albeit on the basis of the stated desired, rather than actual working hours (van Soest

et al., 2002; van Soest and Das, 2001). We assume that couples jointly maximize

a unitary utility function with disposable income and leisure time for both spouses

attached to a specific decision category. Desired hours are thereby not affected

by actual hours and potential restrictions. By this assumption the unconstrained

optimization of family utility results in a pure labor supply model.

Second, constraints on the labor market are considered in terms of labor demand

rationing (Laroque and Salanié, 2002; Bargain et al., 2010) as well as restrictions

on the preferred working hours conditional on participation (Euwals and van Soest,

1999). Individuals might want to work, but could be involuntarily unemployed. In

addition, employed persons could still be restricted from working their desired num-

ber of hours. The latter constraints might be attributed to inflexible employers or

to restrictions on the employees’ side (e.g. insufficient supply of (public) childcare).
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Based on information about desired and actual working hours in the data and

additional assumptions on constraints, we are able to estimate these different ra-

tioning probabilities. As the spouse’s restrictions have no direct effect on a person’s

constraints, they are identified for each individual. Constraints can, though, be re-

lated through shared household characteristics and context conditions. We discuss

preferences in sub-section 4.1, constraints in sub-section 4.2, and how both elements

are related as well as identification issues in sub-section 4.3.

4.1 Preferences for work

A family chooses a labor supply arrangement by maximizing the direct utility func-

tion U(.) in the arguments net income y and leisure (or home production) lm, lf

for men and women, respectively.4 Leisure time is defined as the difference of total

time endowment TE = 80 and hours of work hm or hf . As explained above, we

rely on the information about desired working hours for the identification of labor

supply preferences. Desired hours are taken as revealed preferences as has been done

before, e.g. by Euwals and van Soest (1999), van Soest et al. (2002), van Soest and

Das (2001), or Callan et al. (2007). Consistent with the unitary labor supply model

we assume that preferred hours are stated under the condition that both spouses

choose freely without facing any restrictions. Labor supply preferences can therefore

be inferred directly from desired working hours as stated in our data.5

Disposable income y = y(hm, hf , wm, wf , ynl, Xm, Xf , X) depends on both

spouses’ labor supply, their before tax wage rates, non-labor income ynl of the house-

hold as well as on individual or family characteristics (Xm, Xf , X) which determine

taxes, contributions and transfers. We use a microsimulation model (Steiner et al.,

2012) to compute y for all possible labor supply choices of each household. Wage

rates w are derived from reported gross monthly wage earnings and observed working

hours for the employed. Wages of non-employed persons are predicted on the basis

of parameters from wage equations6 and then inserted into the labor supply model.

Hourly wages are assumed to be constant for different hours categories throughout

4We omit individual and family subscripts in this exposition for reasons of simplification.
5This allows to disentangle hours restrictions from preferences in the following sub-section. An

alternative interpretation would be that the question about the desired working hours is answered
by individuals given the constraints their spouse faces. Then a deviation between desired and
actual hours might be a mixture of restrictions and optimisation.

6These are estimated separately for men and women as well as East and West Germany.
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this analysis. The wage equations control for selectivity as proposed by Heckman

(1979) and are estimated independently from the labor supply model.

Following van Soest (1995) and Aaberge et al. (1995) we assume that couples

choose out of a finite number of mutually exclusive alternatives comprising all pos-

sible combinations of hours categories for each spouse. A family’s choice set CS

contains J = P ×R elements consisting of all pairwise combinations of the man’s P

and the woman’s R hours categories. Alternative j corresponds to the combination

of the hours category of the man, hmj , and women, hfj , and the resulting family

net income yj and can be written as (yj, l
m
j , l

f
j ). Hours categories for both spouses

include non-employment, marginal employment (10 hours), part-time (20 hours),

reduced full-time (30 hours), full-time (40 hours) and overtime (45 hours). The

unrestricted choice set thus consists of J = 5× 5 = 25 alternatives.

We use a linear-quadratic specifiction of the utility function:

U(v) = v′Av + b′v (1)

with v = (y, lm, lf )′. A is a matrix and b a vector of parameters to estimate.

The second (third) element of b allows for variation of preferences through observed

characteristics of both spouses and the household (bl = x′lβl for l=2,3). Adding

alternative-specific error-terms εj leads to the following utility specification:

u(vj) = U(vj) + εj (2)

Assuming εj to be iid type I extreme-value results in a closed form solution of

the choice probabilities for alternative j:

P (j) =
exp{U(vj)}∑
r exp{U(vr)}

(3)

Equation (3) implies the independence of irrelevant alternatives (McFadden,

1974). While this assumption is controversially discussed in the literature (see for

example Train, 2009), Haan (2005) found that it represents a justifiable abstraction

for empirical labor supply analyses with German data. Gross wage elasticities of

labor supply and labor supply reactions to policy reforms that are implied by the

structural parameters can be simulated.

In the standard labor supply model without constraints preferences are assumed
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to be in line with the actual labor supply responses. Observed working hours are

taken as revealed preferences that are not subject to restrictions. Changes in labor

supply are interpreted in terms of employment effects as demand is assumed to

be perfectly elastic. For the model with demand side and hours constraints this

does not hold. The specification for the rationing probabilities is discussed in the

following sub-section.

4.2 Demand side rationing and hours constraints

Similar to Euwals and van Soest (1999) we distinguish two basic mechanisms that

constitute restrictions on the labor market. First, individuals might be rationed

by insufficient labor demand as they are not productive enough to fill available

vacancies (structural unemployment), they do not find a suitable match in a given

time period (frictional unemployment), or there are temporary demand shortages

(cyclical unemployment). A certain share of people looking for work is thus observed

to be non-employed. Second, conditional on having access to the labor market the

preferred employment relationship might not be available. Such hours constraints

could arise from labor demand frictions in certain market segments. Firms might,

e.g., only offer standardized jobs and not allow reduced working hours. On the other

hand, constraints for specific employment categories also exist on the supply side.

When families with little children do not have access to affordable formal childcare

(rationing on the childcare market), particularly mothers might not be able to work

their desired hours.

We analyze couple households in this paper; rationing has thus to be taken into

account for each spouse. Demand side restrictions cannot be treated structurally,

since we do not directly observe labor demand in our data. Nevertheless, exploiting

information on desired and actual working hours, the individuals’ willingness to work

and job search activites, the availability of different forms of childcare, as well as

proxy variables for the tightness of the regional labor market and variation of hours

restrictions across sectors or occupations, we are able to disentangle labor demand

rationing and different hours constraints. The probability that a given combination

of hours categories j is part of the choice set given the restrictions, RCS, means

that working hours hfj and hmj can potentially be chosen by the woman and the man

10



respectively:

P (j ∈ RCS) = P (hfj ∈ RCS, hmj ∈ RCS)

= P (hfj ∈ RCS)P (hmj ∈ RCS)

= Ψf
empΨ(hfj )Ψm

empΨ(hmj )

(4)

Similar to the double hurdle model of Blundell et al. (1987) it depends, first,

on the likelihood that both spouses find a job (Ψf
empΨ

m
emp). Second, those jobs

have to provide the opportunity to work an individuals’ desired working hours and

both spouses must have the capacity to work in this amount in spite of potential

family duties (Ψ(hfj )Ψ(hmj )). Note that the multiplicative specification implies the

independence of the restriction probabilities between the spouses and the rationing

components (conditional on shared observed characteristics). We come back to the

relations between the components, but for the moment discuss these factors one by

one.

The employment probability Ψemp is operationalized in the following way. All

people that are observed to work positive hours are considered employed (emp = 1).

Individuals that state to actively search for a job and being available to the labor

market, but are observed to work zero hours are regarded as involuntarily unem-

ployed (emp = 0). Voluntarily inactive persons do not contribute to the identifi-

cation. We assume that this latent probability depends on observed characteristics

Xemp representing an individual’s productivity (e.g. education, occupational quali-

fication, previous labor market experience) as well as indicators for the performance

of the regional labor market (e.g. unemployment rate, GDP per capita):

P ?(emp = 1) = Ψemp = X ′empβemp + eemp (5)

where eemp is an error term. We estimate this equation on a pooled data set for

men and women.

Whether an invididual – conditional on being employed – is able to choose a

given hours category, or whether this choice is restricted cannot be directly observed.

Under certain assumptions the composition of the restricted choice set RCS (which

is a sub-set of CS) can be inferred from the stated hours preference (hd) and the

observed actual working hours (ha) of both spouses as the mapping from hd to ha is

determined by the hours restrictions. For hd = ha, we know that ha is part of RCS
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and the individual only contributes to the identification of P (ha ∈ RCS). Similar

to the employment probability voluntarily inactive people hd = ha = 0 do not

contribute to the identification of hours constraints; we do not have any information

on their potential hours restrictions.

When actual and desired hours deviate it is unclear which other choices are

potentially available. Therefore additional assumptions have to be made in order

to make the problem tractable. Take the example that an individual with CS =

{0, 10, 20, 30, 40} desires to work 20 hours, but actually works 40 hours per week. It

is immediately obvious that the part-time category (20 hours) is not in RCS, but

the full-time category is. Would the individual also prefer marginal employment (10

hours) or reduced full-time (30 hours) to the 40 hours? The labor supply equation

(3) ranks the alternatives according to the related utilities. Therefore one can write

down the probability that hak is chosen conditional on these utilities:

P (hak|u0, u1, . . . , uJ) = P (hak ∈ RCS and hj 6∈ RCS ∀ j with uj > uk) (6)

Since the uj’s are unobserved, the related error terms εj would have to be inte-

grated out conditional on hd. In order to bypass this computational complexity we

apply the approach by Euwals and van Soest (1999) assuming that utility decreases

with the absolute distance between actual and desired hours7. In our example the

choice set of an individual who desires to work 20, but actually works 40 hours is

given by RCS = {0, 40}. As the 10 and 30 hours categories are closer to the desired

20 hours than to the actual 40 hours, these choices are apparently not available.

The likelihood contribution of this individual is then:

P (ha = 40|hd = 20) = P ({10, 20, 30} 6∈ RCS, 40 ∈ RCS) (7)

There are also constellations with two equally distant alternatives. An example

would be a situation when the individual prefers to work 30 hours, but is observed

to work full-time. It is not clear whether the individual prefers to work 20 or 40

hours; the distances to the desired 30 hours are identical. We thus assume that 20

and 40 hours are preferred with probability 0.5. Hence, with a probability of 0.5 40

7This contrasts with the IIA assumption of the labor supply estimation. In future versions of
this paper, however, we will relax the IIA by introducing a more complex error structure (see also
section 4.3.
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hours is chosen although 20 would be preferred as it is not available and with the

same probability 40 hours is chosen because it is preferred to 20 hours. Whether

10 hours is an available alternative is unknown because 40 hours is preferred to 10

hours:

P (ha = 40|hd = 30) = 0.5P ({20, 30} 6∈ RCS, 40 ∈ RCS)+

0.5P (30 6∈ RCS, {20, 40} ∈ RCS)
(8)

Hours constraints are allowed to vary with observed characteristics. With respect

to labor demand, restrictions are assumed not to be uniformly distributed over

different sectors. For certain sectors or types of jobs a full-time contract is the norm,

whereas other areas feature more non-standard employment relationships. Therefore

the demand for full-time and different types of part-time jobs varies across different

sectors of the labor market. We use occupational information to approximate this

variation. Hours constraints might, on the other hand, also arise on the supply side

of the market when, e.g., individuals are not capable of working the desired number

of hours: Parents with small children that do not have access to public childcare

(are rationed on the childcare market) face this type of constraints. Therefore we

model the latent risk of being hours constrained as follows:

P ?(fa
j ) = Ψ(hj) = X ′hj

βhj
+ ehj

(9)

Xhj
represents the explanatory variables for the hours constraints and ehj

an

error term. We identify a rationing probability separately for each positive hours

category hj.

Assuming the error terms for all latent constraint equations to follow a logistic

distribution, we get the following specification for the Ψ’s:

Ψ =
exp(X ′β)

1 + exp(X ′β)
(10)

Putting together the different components we can write the combination of pre-

ferred and actual working hours in terms of the employment and hours constraint

probabilities. Using the illustration from above, the probability that the male spouse

desires to work 40 hours and is also observed to have a job in this category and that

the female spouse prefers 20 hours, but is actually working in the 40 hours category

13



can be expressed as:

P
(
hamj = 40, h

af
j = 40|hdmj = 40, h

df
j = 20

)
= P

(
hamj = 40|hdmj = 40

)
P
(
h
af
j = 40|hdfj = 20

)
= P (empm = 1)P (40 ∈ RCSm)P

(
empf = 1

)
P
(
{10, 20, 30} 6∈ RCSf , 40 ∈ RCSf

)
= Ψm

empΨ
m(hj = 40)Ψf

emp(1−Ψf (hj = 10))(1−Ψf (hj = 20))(1−Ψf (hj = 30))Ψf (hj = 40)

(11)

This defines the likelihood contribution of a household with a particular combina-

tion of desired and observed working hours. The simple multiplicative specification

of the conditional probability implies that the different processes are independent

conditional on the observed covariates. The constraint probabilities of both spouses

are related through shared household characteristics (e.g. living in the same la-

bor market context and facing identical institutional restrictions, e.g., for public

childcare) and similar attributes (e.g. level of schooling and qualification or labor

market experience). The effect of observables on the probability to have access to

the labor market Ψemp is assumed to be constant for all hours categories and shifts

the probability to be able to work a certain amount of hours downward equally for

all potential choices. In contrast covariates are allowed to affect the various hours

categories differently.

According to the conditional independence, the error terms of the different equa-

tions which represent preferences and different constraints are not correlated. Unob-

served factors, e.g. personal traits or context conditions that could affect preferences

as well as constraints, are ruled out by assumption. The different equations can thus

be estimated separately and the expected probability to be observed in a certain

hours category can be computed based on the expectations of these single equations.

The choice probabilities are scaled down by positive probabilities of involuntary un-

employment and hours constraints. In order to shift the differences between the

pure and adjusted choice probabilities to other categories, the substitution pattern

is modeled such that it respects the IIA assumption of the labor supply estimation

(see the Appendix for details). We will relax this restrictive assumption and present

a more general specification in the following sub-section.

4.3 Unobserved heterogeneity and joint estimation

In theory unobserved factors could influence preferences and different types of con-

straints in various ways. Unobservables might be pictured as individual traits or

14



shared influences of the social or regional environment. Individuals with certain

characteristics that are, e.g., more motivated or equipped with certain non-formal

skills could have a lower risk of involuntary unemployment because those unobserved

traits increase their (perceived) productivity. Similarly, unobserved context condi-

tions like the peoples’ social environment or regionally varying cultural norms will

affect their labor supply preferences through peer effects or an altered information

set. The same factors will, on the other hand, have an effect on the likelihood to be

demand or hours constrained because an individual’s search intensity and efficiency

are likewise affected by them.

As a consequence the structural parameters of the labor supply and rationing

equations will be biased when those unobservables are correlated with the covariates

in those equations and this correlation pattern is neglected if it is not accounted

for unobserved heterogeneity. In addition to the potential omitted variable bias,

we are faced with a selection problem for the identification of hours constraints.

According to our specification hours constraints are defined conditional on having

access to the labor market. The hours restrictions are thus identified based on a

group of individuals that is not representative for the whole population – similar to

the standard selection problem in the labor supply literature. The selectivity issue

is even more severe as the observability of the restriction status with respect to

the different hours categories directly depends on the individual’s preferences. Put

differently, people preferring to work full-time and who run the risk to be constrained

there might have different unobserved characteristics than individuals who desire a

part-time job, but cannot find one.

Therefore we augment the specification of the random utility function for the

labor supply choice (2) by including unobserved characteristics and do the same

for the probability of being employed (5) as well as the probabilities of not being

hours-constrained in different categories (10):

u(vj) = U(vj) + κmj + κfj + εj (12)

Ψemp = X ′empβemp + λ+ eemp (13)

Ψ(hj) = X ′hj
βhj

+ µhj
+ ehj

(14)

The unobserved components of those different processes κmj , κ
f
j , λ

m, λf , µm
hj
, µf

hj
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are allowed to be correlated. In order to identify the correlation structure, the

likelihood contributions from the labor supply equation and the different rationing

probabilities of the spouses are maximized jointly. On can write down the probability

for each household i to be observed with a given combination of working hours

j in terms of labor supply preferences and rationing probabilities conditional on

unobserved characteristics. When both spouses are voluntarily inactive (j = 0) it

amounts to:

Pi

(
hamij = hdmij = 0, h

af
ij = h

df
ij = 0|κmij , κ

f
ij , λ

m
i , λ

f
i , µ

m
hij
, µfhij

)
=

exp{U(vi0)+κ
m
i0+κ

f
i0}∑

r exp{U(vir)+κm
ir+κ

f
ir}

(15)

Since we do not have any information on their restriction probabilities these

households only contribute to the identification of labor supply preferences. Taking

the other example from above where the male spouse desires to work 40 hours and

is also observed to have a job in this category with the female spouse preferring 20

hours, but being observed to work 40 hours, a household’s probability to be in this

particular state conditional on unobservables becomes:

Pi

(
hamij = hdmij = 40, h

af
ij = 40, h

df
ij = 20|κmij , κ

f
ij , λ

m
i , λ

f
i , µ

m
hij
, µfhij

)
=

exp{U(vij)+κ
m
ij+κ

f
ij}∑

r exp{U(vir)+κm
ir+κ

f
ir}

exp(Xm
empi

′βemp+λ
m
i )

1+exp(Xm
empi

′βemp+λm
i )

exp(Xm
hij=40

′βhj=40+µ
m
hij=40)

1+exp(Xm
hij=40

′βhj=40
+µm

hij=40)
×

exp(Xf
empi

′βemp+λ
f
i )

1+exp(Xf
empi

′βemp+λ
f
i )

(
1−

exp(Xf
hij=10

′βhj=10+µ
f
hij=10)

1+exp(Xf
hij=10

′βhj=10
+µf

hij=10)

)
×(

1−
exp(Xf

hij=20
′βhj=20+µ

f
hij=20)

1+exp(Xf
hij=20

′βhj=20
+µf

hij=20)

)(
1−

exp(Xf
hij=30

′βhj=30+µ
f
hij=30)

1+exp(Xf
hij=30

′βhj=30
+µf

hij=30)

)
×

exp(Xf
hij=40

′βhj=40+µ
f
hij=40)

1+exp(Xf
hij=40

′βhj=40
+µf

hij=40)

(16)

The individual likelihood contribution of a household can be written as:

Li|κmj , κ
f
j , λ

m, λf , µmhj
, µfhj

=

J∏
j=0

Pi

(
hamij , h

af
ij , h

dm
ij , h

df
ij |κ

m
ij , κ

f
ij , λ

m
i , λ

f
i , µ

m
hij
, µfhij

)dij
(17)

where dij is an indicator that is equal to one for the observed combination of

actual and desired hours of both spouses in the household and zero otherwise. The

sample likelihood is then given by:

L =
N∏
i=0

∫ ∫ ∫
f(κ)f(λ)f(µ)Li (18)

The distribution of the unobserved components can be integrated out from the

likelihood, e.g. by simulation techniques. The model is then estimated my maximum

simulated likelihood. We will assume a discrete distribution of the unobserved com-

ponents (Haan and Uhlendorff, 2013). Identification will be enhanced by exploiting
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the longitudinal dimension of the FiD data for three consecutive years. Results

for the model estimates as well as simulated elasticities and reform effects from the

augmented specification with unobserved characteristics will be available in the next

version of the paper.

5 Empirical findings

First, we discuss the parameter estimates and the in-sample fit of our structural

model with respect to the observed distribution of actual hours of work (sub-section

5.1). Second, we present numerically calculated labor supply elasticities (sub-section

5.2). Third, we discuss the results of a policy simulation that analyzes the conse-

quences of introducing the FWTB for labor supply and employment (sub-section

5.3). Throughout this section the labor supply model with demand side and hours

constraints is systematically compared with a conventional labor supply model with-

out constraints based on actual hours of work that serves as a benchmark.

5.1 Parameter estimates and model fit

The parameter estimates of the labor supply equation cannot be directly interpreted

because of the non-linearities in the model. Nevertheless, it is instructive to com-

pare the effect of the covariates on household utility between the estimates based on

the actual and desired hours (Table 6 in the Appendix). Although the patterns of

significant coefficients are qualitatively similar, there are marked quantitative differ-

ences implying discrepancies in the related elasticities (see sub-section 5.2 below).

The derivatives of the utility function with respect to consumption indicate whether

the model estimates are consistent with implications of economic theory. The first

derivatives with respect to consumption are mostly positive implying it is a normal

goods for the great majority of the sample (see bottom of Table 6 in the Appendix).

The probability of being demand side constrained depends non-linearily on the

individual’s age, qualification and nationality (Table 7 in the Appendix). As ex-

pected the loss of human capital due to previous unemployment experience increases

the rationing probability. Living in a tight labor market as approximated by the

regional unemployment rate is also significantly related to a higher risk of invol-

untary unemployment. The equations that describe the probability to be hours-
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constrained in the various categories reveal only few significant influences (Table 8

in the Appendix). There are gender-specific differences reflecting observed employ-

ment patterns: women have a significantly lower probability to be constrained in

the part-time categories. On the other hand, they face a significantly higher restric-

tion probability in full-time jobs. There is little occupation-specific heterogeneity in

hours constraints.

How do the models perform in terms of fitting the observed distribution of work-

ing hours for men and women? Table 2 reports the distribution of observed hours

(first column) as well as the expected probabilities predicted by a standard labor

supply model without constraints (second column) and the model with demand side

and hours restrictions (third column). Overall both models fit the data reason-

ably well. The labor supply model with constraints improves the fit for most hours

categories. This is particularly true for non-employment: for men and women the

constrained model is able to almost exactly reproduce the share of people with zero

hours. The fact that the unrestricted model fails to replicate this share may be seen

as evidence that involuntary unemployment cannot be neglected in models for the

German labor market.

Table 2: Model predictions

Hours of work Observed Unconstrained Constrained Observed Unconstrained Constrained

Men Women

0 0.096 0.051 0.099 0.531 0.461 0.522
1-14 0.012 0.051 0.022 0.130 0.253 0.231
15-24 0.016 0.057 0.022 0.146 0.126 0.110
25-35 0.070 0.097 0.089 0.115 0.071 0.057
36-40 0.404 0.248 0.279 0.057 0.047 0.031
>40 0.402 0.497 0.479 0.021 0.042 0.037

Notes: Observed=Observed actual hours, Unconstr.=Discrete choice model based on actual hours,
Constr.=Unconstrained model based on desired hours of work augmented by involuntary unemployment and hours
constraints.
Source: Own calculations based on INKAR, waves 2010 & 2011 and FiD, waves 2010 & 2011.

The part-time categories are overpredicted with both specifications. The aug-

mented model with restrictions performs better for men and also shows a slight

improvement for the women’s marginal employment category where the discrepancy

between observed and predicted shares is largest. The unconstrained model has

a slight edge in two remaining part-time categories for women. A potential reason

could be unobserved fixed costs of working (Euwals and van Soest, 1999) that are not

explicitly dealt with in te current specifications. Adding unobserved heterogeneity

(see sub-section 4.3 above) might help to capture this pattern.
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While both models fit the overall share of full-time and overtime hours well,

they fail in discriminating between those two categories. The model with hours

constraints is not able to significantly improve the fit in this part of the distribution.

Altogether, however, the model with hours constraints improves the fit of observed

distribution of actual working hours.

5.2 Elasticities

Wage elasticities with respect to hours worked and participation have to be calcu-

lated numerically. First, the probabilities for choosing the different hours categories

are calculated based on the estimated structural parameters as well as the status

quo disposable incomes. Then, gross wage rates are increased by one percent for

one spouse at a time and disposable incomes are re-simulated. The wage elasticities

can be inferred by the difference between the probabilities for the different hours

categories based on the counterfactual and the status quo disposable incomes. We

consider changes in expected participation rates in percentage points and in expected

working hours in percent separately for women and men (Table 3).

Table 3: Labor supply elasticities

Men Women

Percentage point change participation rate
Unconstrained - actual hours 0.04 [ 0.03,0.05] 0.10 [0.08,0.11]
Unconstrained - desired hours 0.01 [ 0.00,0.01] 0.07 [0.04,0.09]

Percent change hours
Unconstrained - actual hours 0.10 [ 0.06,0.13] 0.38 [0.30,0.46]
Unconstrained - desired hours 0.02 [-0.01,0.04] 0.26 [0.17,0.34]

Notes: Unconstrained - actual hours=Discrete choice model based on actual hours, Unconstrained desired
hours=Discrete choice model based on desired hours, bootstrapped 95%-confidence bands in parentheses.
Source: Own calculations based on FiD, waves 2010 and 2011.

The first rows in each panel contain the elasticities from the conventional labor

supply model (based on actual working hours). The second rows of each panel in

Table 3 refer to the pure labor supply elasticities based on the preferences part of

the constrained labor supply model as described in sub-section 4.1 above. It exploits

desired instead of actual hours of work as revealed preferences. Note that restrictions

are not relevant for these pure labor supply elasticites.

The elasticity pattern from the standard labor supply model confirms previous

findings for Germany (see for example Steiner and Wrohlich (2008) and Dearing

et al. (2007)). The hours elasticies for women (about 0.4) are markedly higher
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compared to men (0.1). Participation elasticies are very small in this group. The

hours elasticities from the estimates based on desired hours are clearly smaller; for

women they shrink to about 0.25 and for men to 0.02. The participation elasticities

are also reduced. This inicates an upward bias in the unconstrained labor supply

model that is estimated with actual working hours as has been found by Bargain et

al. (2010) or Haan and Uhlendorff (2013).

5.3 Policy simulations

Based on the estimated parameters of the structural model, this section performs an

ex-ante evaluation of the introduction of the family working time benefit (FWTB)

which aims to improve the financial incentives for a more equal distribution of em-

ployment and family duties among spouses with children aged between one and

three years. Conditional on both partners working between 25 and 35 hours a week

(extended part-time) the income difference to their hypothetical full-time income is

partially compensated (see section 2 above).

Analogous to the labor supply elasticities, the reform effects are inferred nu-

merically by computing the difference between status quo probabilities for different

hours categories and probabilities based on counterfactual incomes after the FWTB

is introduced. We report the employment effects in terms of the change in the prob-

ability of working extended part-time, the change of the overall participation rate as

well as the change in absolute working hours (Table 4). All those results refer to

the targeted group of families with children aged between one and three years.

The model with constraints predicts a statistically significant increase of the

probability that both spouses choose extended part-time (and are, therefore, eligible

for FWTB) by 0.31 pp. These effects are driven by a slight reduction of working

hours for employed men (0.12%) and an, on the other hand expansion of female

employment. For women the probability of being employed increases by 0.10 pp.

while the absolute amount of working hours increases by 0.46%. Although the

overall effect is rather small, this suggests that FWTB has the potential to reach its

intended goal of a more equal distribution of employment and family duties.

The conventional unconstrained labor supply model predicts an increase of the

probability that both spouses choose extended part-time of 0.43 pp.; relying on this

model based on actual hours of work as revealed preferences would clearly overstate
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Table 4: Employment effects: Family Working Time Benefit

Men Women

Percentage point change reduced full-time
Unconstrained 0.43 [0.27,0.58] 0.43 [0.27,0.58]
Constrained 0.31 [0.17,0.45] 0.31 [0.17,0.45]
Incentive effect 0.68 [0.40,0.97] 0.68 [0.40,0.97]
Entitlement 30 hours 1.69 [1.26,2.12] 1.69 [1.26,2.12]

Percentage point change participation rate
Unconstrained 0.02 [ 0.01, 0.02] 0.15 [0.10,0.20]
Constrained -0.01 [-0.02,-0.01] 0.10 [0.06,0.14]
Incentive effect 0.01 [ 0.00, 0.01] 0.22 [0.13,0.30]
Entitlement 30 hours 0.07 [ 0.06, 0.09] 0.68 [0.53,0.82]

Percent change hours
Unconstrained -0.08 [-0.12,-0.05] 0.60 [0.40,0.79]
Constrained -0.12 [-0.16,-0.07] 0.46 [0.26,0.65]
Incentive effect -0.15 [-0.21,-0.09] 0.82 [0.48,1.16]
Entitlement 30 hours -0.30 [-0.39,-0.20] 3.45 [2.74,4.15]

Notes: Unconstrained=Discrete choice model based on actual hours, Constrained=Discrete choice model based
on desired hours augmented by involuntary unemployment and hours constraints, Incentive effect=Discrete choice
model based on desired hours, Entitlement 30 hours=Combined effect of introducing FWTB and removing con-
straints for working around 30 hours, bootstrapped 95%-confidence bands in parentheses.
Source: Own calculations based on INKAR, waves 2010 and FiD, waves 2010 and 2011.

the potential of this reform. The relatively large restriction probability for employees

working around 30 hours would prevent some couples from making use of the FWTB.

Although the difference between the estimates is statistically significant only at the

10 % level, this illustrates the importance of explicitly modeling hours constraints

when evaluating labor market policies, especially when these policies change the

relative attractiveness of different hours categories.

Besides an arguably more accurate estimate of the reform effect, explicitly model-

ing constraints also allows to disentangle the pure incentive effect of FWTB on labor

supply preferences from constraints. The mere financial incentive from the FWTB

increases of the probability that both spouses desire to work extended part-time by

0.68 pp. Yet, involuntary unemployment and hours constraints drive down this effect

to approximately half the size. The fact that the estimate of the conventional labor

supply model lies in between the pure incentive effect and the total effect including

constraints might suggests that the parameter estimates of the conventional model

implicitly incorporate some parts of the restrictions.

Table 4 also reports the joint effect of introducing FWTB and eliminating any

restrictions to work extended part-time conditional on both partners choosing that

hours category (apart from involuntary unemployment). This can be interpreted as

augmenting the FWTB by a perfectly enforced legal entitlement to work extended

part-time as well as abolishing all childcare rationing. It could also be interpreted

21



as a longer-term effect which also incorporates changes of working time norms by

firms.8 The reform effect on the probability that both spouses work extended part-

time increases sharply by 1.69 pp. Hence, abolishing hours constraints – if this were

possible – could be more effective than the financial incentive of FWTB.

6 Discussion and conclusions

In Germany, as well as in other industrialized countries, actual and desired sharing

of market work and family duties among parents with young children, fall apart.

While fathers tend to be over-employed, i.e. they wish to work less hours than they

actually do, mothers tend to wish longer hours than they actually do. This leads to

the fact that the majority of German families with young children choose the single-

earner or the 1.5-earner model although the majority in this group states that they

would prefer an equal sharing of market work and family duties.

The question is what prevents parents from working their desired hours. In this

paper, we have extended the standard labor supply model by allowing for involuntary

unemployment and working hours constraints in the context of couple households.

Based on this model, we have been able to asses the labor supply reaction of a recent

reform proposal called family working time benefit (FWTB) that targets mothers

and fathers of children aged one to three years who both work around 30 hours

per week. This benefit is intended to replace part of the foregone net earnings

compared to a full-time job for mothers and fathers individually. However, they are

only eligible for the benefit if they both decide to work around 30 hours per week.

Since our model explicitly considers constraints in the availability of jobs around

30 hours per week, we are able to disentangle the effect of financial incentives from

the effect that would arise if in addition working hours constraints were removed as

well.

Our results show that for this particular reform proposal, the reaction to the

change in financial incentives is actually smaller than the labor supply reaction to

a hypothetical removal of hours constraints. To be more precise, we find that based

on an unconstrained labor supply model that is estimated on desired hours of work,

the probability that parents both choose around 30 hours per week increases by 0.68

8Changes of working time norms by employees would result in an adjustment of desired hours
which is beyond the scope of this study.
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percentage points. This can be interpreted as the pure effect of financial incentives.

In an augmented model that takes into account involuntary unemployment as well

as hours constraints, the effect is reduced to 0.31 percentage points. Thus, only half

of the families that would like to respond to the financial incentives induced by the

reform, are actually able to adjust their working hours. The result of the standard

labor supply model estimated on actual hours of work without explicitly modeling

hours constraints (which serves as benchmark) lies in between these two results at

0.43 percentage points. A comparison of these results shows that the modeling of

hours constraints is important since the behavioral response is upward biased in the

standard model. Finally, our approach allows to explicitly simulate the removal of

hours constraints (which can be interpreted as the introduction of a strictly enforced

legal entitlement to part-time work) in addition to financial incentives. For this

case we find that the probability that couples choose to work around 30 hours

simultaneously increases by 1.68 percentage points, which almost triples the amount

of the pure incentive effect. We thus conclude that hours constraints play a very

important role in explaining why parents are not able to realize their desired sharing

of market work and family duties.
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Appendix

Computation of expected state probabilities

Due to the non-linearity of the labor supply equation elasticities as well as the labor

supply effects from the implementation of the FWTB have to be simulated on the

basis of the parameter estimates. For the unconstrained model where P a
j = P d

j this

simulation is solely based on the expected choice probabilities P̂j from equation (3)

above, albeit estimated on the basis of the observed actual working hours. Averaging

the difference P̂ ?
j − P̂j over all households in the sample yields elasticities or reform

effects where P̂ ?
j represents expected choice probabilities after a marginal increase

in the wage rate or a policy reform.

In the model with labor demand and hours constraints the computation of the

expected state probabilities depends on the expected choice probabilities P̂ d
j from

the labor supply equation (3) on the desired working hours. On the other hand

expected rationing probabilities from the constraint equations have to be taken into

account. First, the likelihood of being in each category j with positive working

hours is scaled down by the expected probability of getting a job (Ψ̂empP̂
d
j ). The

non-working category receives the difference between the pure and adjusted choice

probabilities (
∑

j>0 (1− Ψ̂emp)P̂
d
j ) corresponding to the share of involuntarily un-

employed. This is done separately for each spouse; the risk of being unemployed is

distributed according to the choice probabilities across the categories of the spouse.

Second, the likelihood to work a category with positive hours is adjusted for the

expected probability of being hours-constrained (1−Ψ̂(hj)). The difference between

the pure and adjusted choice probability is shifted to all other categories according to

their relative choice probabilities (which therefore respects the IIA assumption of the

labor supply model). Given the expected choice probabilities P̂ d
j and abstracting

from the risk of involuntary unemployment as well as the combination with the

spouse’s choice probabilities and the spouse’s hours constraints, the expected state
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probabilities P̂ a
j for three choices j = 0, 1, 2 are given as:9

1 = P̂ a
0 + P̂ a

1 + P̂ a
2

= P̂ d
0 + P̂ a

1 (1− Ψ̂(h1))
P̂ d
0

P̂ d
0 +P̂ d

2

+ P̂ a
2 (1− Ψ̂(h2))

P̂ d
0

P̂ d
0 +P̂ d

1

+
[
P̂ d

1 + P̂ a
2 (1− Ψ̂(h2))

P̂ d
1

P̂ d
0 +P̂ d

1

]
× Ψ̂(h1)

+
[
P̂ d

2 + P̂ a
1 (1− Ψ̂(h1))

P̂ d
2

P̂ d
0 +P̂ d

2

]
× Ψ̂(h2)

(19)

The three equations for the respective expected state probabilities P̂ a
j :

P̂ a
0 = P̂ d

0 + P̂ a
1 (1− Ψ̂(h1))

P̂ d
0

P̂ d
0 + P̂ d

2

+ P̂ a
2 (1− Ψ̂(h2))

P̂ d
0

P̂ d
0 + P̂ d

1

(20)

P̂ a
1 =

[
P̂ d

1 + P̂ a
2 (1− Ψ̂(h2))

P̂ d
1

P̂ d
0 + P̂ d

1

]
× Ψ̂(h1) (21)

P̂ a
2 =

[
P̂ d

2 + P̂ a
1 (1− Ψ̂(h1))

P̂ d
2

P̂ d
0 + P̂ d

2

]
× Ψ̂(h2) (22)

are functions of the expected state probabilities of the other categories. One can

substitute (22) in (21) to get an expression for P̂ a
1 in terms of observables:

P̂ a
1 =

[
P̂ d

1 + P̂ a
2 (1− Ψ̂(h2))Ψ̂(h2)

P̂ d
1

P̂ d
0 +P̂ d

1

]
(1− Ψ̂(h1))

1− Ψ̂(h1)
P̂ d
2

P̂ d
0 +P̂ d

2

(1− Ψ̂(h2))Ψ̂(h2)
P̂ d
1

P̂ d
0 +P̂ d

1

(1− Ψ̂(h1))
(23)

Similarly, substituting (21) in (22) one can write P̂ a
2 as function of observables:

P̂ a
2 =

[
P̂ d

2 + P̂ a
1 (1− Ψ̂(h1))Ψ̂(h1)

P̂ d
2

P̂ d
0 +P̂ d

2

]
(1− Ψ̂(h2))
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P̂ d
2
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0 +P̂ d

2
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1

P̂ d
0 +P̂ d

1

(1− Ψ̂(h1))
(24)

Finally (23) and (24) can be used to write P̂ a
0 terms of observable quantities

P̂ a
0 = P̂ d
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(25)

This procedure can be easily extended to J categories and a combined choice

set of a couple household. The resulting expressions get rather ugly; therefore we

refrain from presenting the general case here.

9These expressions generalize for J states and J −1 hours constraints of both spouses in couple
households, but become much less convenient to read.
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Additional tables

Table 5: Summary statistics

Variable Mean Std. Dev. N
Household characteristics
Net income, log. 8.033 0.4 2,057
German 0.889 0.315 2,057
East 0.170 0.376 2,057
Child aged 0 0.26 0.439 2,057
Child aged 1− 3 0.43 0.495 2,057
Child aged > 3 0.183 0.387 2,057
Individual characteristics woman
Age 35.197 6.303 2,057
Handicapped ≤50% 0.033 0.178 2,057
Handicapped >50% 0.014 0.116 2,057
Time non-employed 0.778 1.769 2,057
Occ.: Managers 0.078 0.268 2,057
Occ.: Professionals 0.239 0.426 2,057
Occ.: Technicians 0.315 0.465 2,057
Occ.: Clerical support workers 0.164 0.371 2,057
Occ.: Service & sales workers 0.212 0.409 2,057
Occ.: Craft & related trades 0.029 0.167 2,057
Occ.: Agricultural workers 0.262 0.44 2,057
Occ.: Plant & machine operators 0.123 0.329 2,057
Occ.: Elementary 0.14 0.347 2,057
Occ.: Armed Forces 0.004 0.062 2,057
Edu.: Isced 0-2 0.143 0.35 2,055
Edu.: Isced 3-4 0.620 0.486 2,055
Edu.: Isced 5-6 0.237 0.425 2,055
Individual characteristics man
Age 38.434 6.979 2,057
Handicapped ≤50% 0.025 0.156 2,057
Handicapped >50% 0.01 0.098 2,057
Time non-employed 0.05 1.183 2,057
Occ.: Managers 0.078 0.268 2,057
Occ.: Professionals 0.239 0.426 2,057
Occ.: Technicians 0.315 0.465 2,057
Occ.: Clerical support workers 0.164 0.371 2,057
Occ.: Service & sales workers 0.212 0.409 2,057
Occ.: Craft & related trades 0.029 0.167 2,057
Occ.: Agricultural workers 0.262 0.44 2,057
Occ.: Plant & machine operators 0.123 0.329 2,057
Occ.: Elementary 0.14 0.347 2,057
Occ.: Armed Forces 0.004 0.062 2,057
Edu.: Isced 0-2 0.136 0.343 2,051
Edu.: Isced 3-4 0.555 0.497 2,051
Edu.: Isced 5-6 0.309 0.462 2,051
Regional characteristics
Reg. rate of unempl. 7.735 2.971 2,057

Notes: Std. Dev.=Standard deviation, N=Amount of non-missing observations, East=Household lives in Eastern
Germany, Occ.=occupation, edu.=Education aggregated by isco code, Reg. rate of unempl.=Rate of unemployment
on the level of Raumordnungsregionen.
Source: Own calculations based on INKAR, waves 2010 and 2011 and FiD, waves 2010 and 2011.
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Table 6: Estimation results: labor supply model

Desired hours Actual hours
coeff. (s.e.) coeff. (s.e.)

Consumption
Linear term -64.59*** (18.51) -32.26* (18.13)
x Age woman 0.06 (0.04) 0.15*** (0.03)
x Age man 0.00 (0.04) -0.06** (0.03)
x German 1.90** (0.84) 1.46** (0.69)
x East 1.44* (0.77) 1.36** (0.68)
x Child 0 52.72** (21.09) 28.57 (20.34)
x Child 1− 3 18.72 (24.47) -3.69 (23.65)
x Child > 3 44.86* (26.21) 19.19 (21.32)
Quadratic term 2.32*** (0.70) 1.56** (0.67)
x Child 0 -1.82** (0.73) -1.18* (0.70)
x Child 1− 3 -0.82 (0.95) -0.24 (0.91)
x Child > 3 -1.85* (1.02) -0.73 (0.78)
Leisure woman
Linear term 9.90 (17.13) 34.37* (19.68)
x Age -0.03 (0.17) -0.13 (0.18)
x Age squared 0.08 (0.23) 0.24 (0.25)
x German -0.10 (0.59) -0.01 (0.57)
x East -1.67*** (0.45) -1.57*** (0.43)
x Handicapped > 50% -0.45 (0.57) -0.06 (0.63)
x Handicapped <= 50% 0.71 (1.00) -0.34 (0.98)
x Child 0 -48.73* (28.55) -88.72*** (29.88)
x Child 1− 3 -26.18 (20.32) -60.93*** (22.39)
x Child > 3 27.04 (22.26) -3.89 (23.91)
Quadratic term -4.05*** (1.13) -3.56*** (1.26)
x Child 0 16.61*** (1.92) 18.23*** (2.02)
x Child 1− 3 5.04*** (1.30) 6.66*** (1.42)
x Child > 3 -2.18 (1.50) -0.52 (1.61)
Leisure man
Linear term -27.55 (25.44) -42.87* (25.07)
x Age -0.56*** (0.12) -0.60*** (0.10)
x Age squared 0.75*** (0.15) 0.78*** (0.13)
x German 0.09 (0.59) -0.41 (0.46)
x East 1.20** (0.49) 1.36*** (0.40)
x Handicapped > 50% 2.81*** (0.58) 1.70*** (0.50)
x Handicapped ≤ 50% 1.77** (0.90) 1.38* (0.75)
x Child 0 36.26 (32.39) 9.59 (30.76)
x Child 1− 3 -4.16 (29.55) -38.34 (28.51)
x Child > 3 39.83 (32.69) 23.22 (31.44)
Quadratic term 0.81 (1.69) 5.26*** (1.56)
x Child 0 0.71 (2.02) 1.09 (1.84)
x Child 1− 3 -1.67 (1.92) 0.74 (1.73)
x Child > 3 -4.09* (2.27) -1.70 (2.02)
Interactions
Leisure woman x man 0.50 (1.51) 0.16 (1.60)
x Child 0 -9.46*** (2.26) -6.76*** (2.24)
x Child 1− 3 1.47 (1.83) 2.77 (1.87)
x Child > 3 1.57 (2.14) 1.65 (2.09)
Cons. x Leisure woman 2.87*** (1.03) -0.14 (1.09)
x Child 0 -5.31*** (1.51) -3.39** (1.54)
x Child 1− 3 -2.09 (1.28) -0.10 (1.32)
x Child > 3 -1.86 (1.40) 0.22 (1.33)
Cons. x Leisure man 3.27** (1.47) 1.37 (1.42)
x Child 0 -0.04 (1.83) 1.38 (1.72)
x Child 1− 3 1.58 (1.75) 2.82* (1.67)
x Child > 3 -1.92 (1.90) -2.20 (1.77)

Observations 74,052 74,052
Wald chi2 4,205.45 4,305.46
Log-likelihood -5,269 -5,219
Positive 1st Derivates (in %)
Uc (consumption) 0.77 0.99
Ulm (leisure man) 0.15 0.17
Ulf (leisure woman) 0.89 0.94

Notes: Desired hours=Discrete choice model based on desired hours of work, Actual hours=Discrete choice
model based on actual hours of work, East=Household lives in Eastern Germany, coeff.=regression coefficient,
s.e.=standard errors.
Source: Own calculations based on FiD, waves 2010 and 2011.
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Table 7: Estimation results: involuntary unemployment

coeff. (s.e.)

Constant 2.25 (1.57)
Individual characteristics
Female 0.03 (0.17)
Age -0.34*** (0.08)
Age squared 0.41*** (0.10)
East -0.22 (0.30)
Handicapped ≤50% 0.04 (0.39)
Handicapped >50% -0.02 (0.67)
German -0.49** (0.23)
Edu.: Isced 0-2 1.01*** (0.27)
Edu.: Isced 3-4 0.42* (0.23)
Loss of human cap. 0.85*** (0.06)
Regional characteristics
Reg. rate of unempl. 0.16*** (0.04)

Observations 2,979
Log-likelihood -608

Predicted rationing prob.
Men 0.076
Women 0.155

Notes: Loss of human cap.=Time not in employment, Reg. rate of unempl.=Rate of unemployment on the
level of Raumordnungsregionen, edu.=Education aggregated by isco code (reference category: highly qualified),
coeff.=regression coefficient, s.e.=standard errors.
Source: Own calculations based on INKAR, waves 2010 and 2011 and FiD, waves 2010 and 2011.

Table 8: Estimation results: hours constraints

Hours categories
1-14 15-24 25-35 36-40 >40

Constant -1.79 0.04 -0.40 -1.11*** -3.67***
(1.52) (0.58) (0.45) (0.38) (0.72)

Female -0.89 -1.96*** -0.52** 0.77*** 0.06
(1.18) (0.39) (0.22) (0.24) (0.35)

Childcare variables
Children <= 3 0.00 0.16 0.07 -0.04 -0.41

(0.59) (0.25) (0.23) (0.22) (0.36)
Children <= 3 x rationed 0.30 0.17 0.62 0.49

(0.89) (0.52) (0.48) (0.41)
Labor demand variables
Occ.: Professionals -0.25 0.67* 0.03 0.05 -0.32

(0.76) (0.38) (0.35) (0.30) (0.60)
Occ.: Technicians 0.30 0.10 0.02 -0.17 0.44

(0.76) (0.34) (0.30) (0.27) (0.49)
Occ.: Clerical support workers 0.46 0.40 -0.06 0.13 0.90*

(0.72) (0.36) (0.32) (0.29) (0.50)
Occ.: Service & sales workers -0.54 -0.13 -0.22 -0.01 1.10**

(0.92) (0.38) (0.32) (0.30) (0.47)
Occ.: Craft & related trades -0.63 0.30 0.03 -0.64** -0.58

(0.86) (0.36) (0.31) (0.30) (0.62)
Occ.: Plant & machine operators -0.62 0.71 0.29 -0.65 -0.89

(1.15) (0.44) (0.40) (0.40) (0.80)
Occ.: Elementary -1.32 0.71* 0.43 -0.41 1.40***

(1.16) (0.40) (0.35) (0.33) (0.51)

Observations 281 394 393 580 790
Log-likelihood -55 -210 -251 -298 -133

Predicted rationing prob.
Men 0.120 0.668 0.452 0.207 0.032
Women 0.055 0.230 0.331 0.356 0.033

Notes: East=Household lives in Eastern Germany, Occ.=occupation (reference categories: managers, armed forces,
agricultural workers), rationed=self-reported reason why child is not in formal childcare includes no place available,
opening times do not fit, geographical distance, coeff.=regression coefficient, s.e.=standard errors.
Source: Own calculations based on FiD, waves 2010 and 2011.
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