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1. Introduction

Family care at home is an important pillar of the German long-term care system. From
a policy perspective home care provided by informal carers is a cost saving alternative to
formal home care and stationary care in nursing homes. However, many family carers are
of working age and have to combine care and paid work which is often difficult. Family
carers frequently adjust labor supply when they start to provide care (Schneekloth and
Wahl, 2005, p.79). Carers work on average fewer hours and are more often not working
compared to people who do not provide care on a regular basis. Among the main care-
givers, 10% reported to have stopped working and another 11% reported to have reduced
their working hours to be able to cope with the extended care burden (Schneekloth and
Schmidt, 2011; Institut für Demoskopie Allensbach, 2010). Thus, hidden (public) financial
costs of informal care consist of decreased tax revenues as well as fewer social security
contributions.1 From a policy perspective it is important to account for these opportu-
nity costs, since Germany – as many other countries – aims to maintain a high level of
family care supply in order to deal with a growing number of older people in the course
of demographic change. Germany introduced a long-term care insurance (LTCI) in 1995
which supports people in need of care. While the existing literature on labor supply and
long-term care mostly examines the relation between caring responsibilities and working
hours in general, in this paper, we give a greater emphasis on the incentives set by the
LTCI.
The German LTCI offers different benefit schemes for people in need of care. The

main research question of our paper is to analyze empirically how family carers react to
the incentives of the LTCI in terms of labor supply and informal care provision. Since
its introduction in 1995, the LTCI aimed to support and strengthen family care (BMG,
2007, pp.8f). Family care is given precedence over formal care at home and home care
takes precedence over stationary care. The priorization of home care is not only cheaper
for the LTCI but also in accordance with preferences of care recipients who most often
prefer to stay in their familiar surroundings. The German Care Statistic (Pflegestatistik)
reports that, of all individuals eligible for LTCI benefits in 2011, 70% received benefits
for home based care (Pfaff, 2013, p.5). The German LTCI has different benefit schemes
to support home care: the care recipient has the choice between cash benefits, benefits
in-kind or a combination of both. Cash benefits can be used to pay for family carers while
benefits in kind comprise direct provision of formal home care services. Benefits are not
means tested. The LTCI provides benefits for individuals with permanent (at least six
months) impairments in at least two activities of daily living (ADL) and one instrumental
activity of daily living (IADL). Depending on the level of impairments, three care levels
are distinguished (see Schulz, 2010, for more details). Benefits in cash amount to 205 euro
(in care level I) up to 665 euro (in care level III) and can be used to pay family carers.

1Individual costs of caring exist as well, e.g. forgone earnings and lower wage growth. There is also
evidence that caregiving is associated with detrimental health effects (Colombo et al., 2011, ch.3).
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If people chose benefits in kind, the care provider is directly reimbursed by the LTCI. In
addition to benefits, the insurance includes the possibility for carers to take an unpaid
leave of up to six months and emergency leave for medical reasons up to ten days per
year. Since 2008, workers in firms with more than 50 employees can request a reduction
in working hours (unpaid) for a period of up to six months (renewable once). Moreover,
carers receive a small amount of additional pension entitlements.
We focus on a specific care setting which circumvents many econometric problems but

is still informative: couples of working age of which one partner is in need of care. In this
setting it is innocuous to assume that the partner is the main caregiver.2 Regarding labor
supply, the care need of the partner can have different effects. On the one hand, time
and effort spent on informal care may lead to a reduction of working hours (substitution
effect). On the other hand, the household has less earnings potential and care related
expenses which impacts labor supply positively (income effect). A priori the effect is not
unambiguous. At this point, the LTCI sets in. Benefits in cash increase non-labor income
and therefore comprise negative labor supply incentives.3 To the degree that benefits in
kind substitute informal care, family carers are able to increase labor supply and leisure.
Thus the decision on the type of benefits depends on preferences for own care and labor
market opportunities; and on the relative attractiveness of the two different schemes.
We set up a structural behavioral model that explains jointly the partner’s decision on

the supply of working hours and care hours. The choice of care hours includes the decision
about the benefit scheme. We estimate a utility function and assume that households
maximize their utility subject to budget and time constraints. Since we estimate structural
parameters, we are able to evaluate hypothetical policy reforms of the LTCI. In particular
we ask, to what degree households substitute benefits in kind and benefits in cash if their
relative attractiveness changes.
We use data from the Socio-Economic Panel Study (SOEP) from 2001 to 2010 to estimate

the utility function. We consider only working age individuals whose partners are eligible
for LTCI benefits and live in the same household. Thereby we mitigate the problem of
endogenous geographic location of other family members since the main care burden is
provided within the household. Furthermore, we take into account unobserved individual
heterogeneity in the econometric specification.
We find that a 1% increase of benefits provided in kind leads to an increase of average

working hours by 0.04%. A 1% increase of benefits in cash is found to decrease working
hours by 0.09%, but the effect is not statistically significant. If both types of benefits are

2Due to this restriction, we do not model the behavior of children who live with a parent in need of care.
Even though their number is declining, they still make up about 25% of all private households that
include a person in need for long-term care (Schneekloth and Wahl, 2005, p.69). However, as Himes
et al. (2001, p.156) find, the most important care provider in multi-person households remains the
spouse of the care recipient. Hence, even with the reduced sample we are able to analyze a relevant
group to model the potential opportunity costs of informal long-term care.

3Cash benefits are neither earmarked nor is spending monitored. Cash benefits increase family care but it
is possible that carers would have provided care in the absence of any financial incentive. However, also
in the case if inelastic supply of informal care, an increase in non-labor income reduces labor supply
incentives.
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increased proportionately, demand for formal care increases significantly. The labor supply
effects are mainly driven by male carers. These findings indicate that while the opportunity
costs of benefits in cash are ambiguous, benefits in kind seem to yield negative opportunity
costs and thus lead to positive effects that are not considered while just looking at the pure
expenses for the LTCI.
To the best of our knowledge, the labor supply effects of the German LTCI on carers’

labor supply have only been analyzed once in an econometric setting. Geyer and Ko-
rfhage (2014) analyze the labor supply effects of the introduction of the LTCI on the labor
supply of household members who live with a person in need of care. Using a difference-
in-differences approach, they find a negative effect for men and no significant effect for
women. Most other studies in this area of research focus on care responsibilities and labor
supply. The earlier literature analyzes the relation between caring hours and labor sup-
ply of women and is performed in the US context (Lilly et al., 2007, provide a literature
review). Depending on the data set or identification strategy, these studies find either no
significant effect (e.g. Wolf and Soldo, 1994; Stern, 1995) or a negative impact of caring
hours on labor supply (e.g. Ettner, 1995, 1996; Johnson and Lo Sasso, 2000). European
studies seem to identify negative effects more often. For example, Carmichael and Charles
(1998, 2003) use British data and find negative labor supply responses. They distinguish
a direct effect of care provision and an indirect effect resulting from lower wages of carers.
Heitmueller (2007) uses also British data and focuses on individual heterogeneity related
to the provision of informal care and paid labor. He finds that the link between care
provision and employment decisions depends on the care type: While he cannot identify
an effect for extra-residential carers (who do not live in the same household as the care
recipient), he finds a negative relationship for co-residential carers (who live in the same
household). Spiess and Schneider (2003) use European data which include a variety of Eu-
ropean countries. While they cannot identify country specific effects, they find an overall
negative relationship between caring hours and labor supply. Viitanen (2005) extends that
previous study and accounts for individual heterogeneity, state dependency and country
specific effects. Thereby, she finds a negative impact of caregiving on labor supply only for
Germany but for none of the other European countries that are analyzed in her study.
Schneider et al. (2001) examine SOEP data from 1985 until 1996. They find that living

in a household with someone in need of care increases a woman’s propensity to withdraw
from the labor market. However, they do not find a significant effect on the reduction of
labor supply from full-time to part-time. Using more recent SOEP data (2001–2007) Meng
(2013) finds no significant effect of caring on employment, she finds a small negative effect
on working hours that is slightly larger for men than for women. In another study, also
using SOEP data, Meng (2012) estimates the effect of caring duties on retirement decisions
and finds a positive effect on the probability to retire.
This paper is structured as follows: First, we describe the behavioral model in Section 2.

Second, we show the econometric methods used for estimation of the structural parameters.
In Section 4, we describe the underlying dataset. In Section 5, we present our results.
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Section 6 concludes.

2. The Behavioral Model

In order to set up the behavioral model, we follow Johnson and Lo Sasso (2000) and assume
a rational utility-maximizing carer who has to allocate her scarce time resources between
time spent for caring and time spent on the labor market. As defined in Becker (1991, ch.
8), the carer is altruistic. That is, she not only gains utility from leisure and consumption,
but also from the well-being of the handicapped household member. The utility function
can be stated as follows:

U = u(c, l) + x(γ, hc, ho) + ε, (1)

where c is real consumption, l is the carer’s leisure time and γ describes the care-level of
the care recipient. hc is the number of hours used to care for the household member and
ho is the number of formal care-hours provided by the LTCI. The error-term ε includes
all sources of utility that are not captured by the model. Becker (1974) showed that
maximizing the carer’s personal utility is equivalent to the maximization of an aggregated
household welfare function as long as the carer is altruistic. If the carer is altruistic, she
takes the utility of all other household members into account and therefore maximizes their
utility as well. Hence, even though Equation (1) is thought to be maximized by the caring
individual, it also maximizes the households aggregated utility.

2.1. The Budget Constraints

Individuals maximize the utility function subject to constraints describing the available
time and income resources. They depend on chosen working categories as well as on the
benefits from the LTCI.
We follow Van Soest (1995) and assume a discrete choice set of labor supply and the

demand for benefits from the LTCI. With respect to working hours, this approach takes into
account the imperfect structure of the labor market that leads to mass points of working
hours. It also reduces the computational burden to model the non-linear structure of the
budget constraints which result from the non-linear regulations of the tax benefit system.
In our model, the choice set of the carer consists of three working hour categories and

two categories of benefits form the LTCI. The working categories include non-working
(0 hours), part-time working (19 hours), and full-time working (41 hours). Only very
few households choose mixed benefits, therefore we simplify our model by assuming that
households can only choose between benefits in cash and benefits in kind. Consequently,
households can choose between six sets of choice combinations.
Real consumption depends on labor income (whw) as well as on non-labor income (A)

and on the tax benefit system t(·) that determines how much of the income is actually
available.
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c =

{
t(whw +A), if benefits in kind are chosen
t(whw +A) + bc(λ), if benefits in cash are choosen

, (2)

where t(·) represents the tax benefit system. Benefits from the LTCI are free from in-
come taxes as long as the benefits are either taken by the care recipient herself or if they
are passed on to family members to provide informal care (§3 nr.36 EstG). Furthermore,
benefits are not withdrawn and not credited against other transfers, such as social assis-
tance or housing benefits. Therefore, benefits in cash (bc) can be added to the households
net income without further adjustments. According to the LTCI scheme, benefits increase
with a higher care-level (λ).
In order to set up constraints describing feasible combinations of leisure as well as formal

and informal care hours, we have to make assumptions about supplied working hours and
the amount of care needed by the care recipient and the origin of care – meaning the person
or institution that provides care.
In our model, two crucial assumptions are made with respect to supplied care: Firstly,

we assume that the spouse of the care recipient is always the main caregiver. Secondly,
we assume that secondary care can only be provided by the formal care service supplied
by the insurance scheme. Hence, we exclude the possibility of caring children, friends
or other paid caring services. The first assumption can be motivated with Schneekloth
and Wahl (2005, p. 76) who find that of all people who receive home based care, 92%
name the closest family member as their main caregiver. It is reasonable to assume that
the partner is the main caregiver who takes over the bulk of the informal care load. The
second assumption seems more ambitious because the availability of additional carers most
likely affects the spouses caring and labor supply decisions. However, as will be further
discussed in Section 4, even the simple specification without secondary carers captures the
spouse’s caring burden well enough to yield information about the relevant tradeoffs they
are facing.4

We assume that a certain care level is related to a fixed amount of care hours which
always has to be provided. We rely on the representative survey study by Schneekloth and
Wahl (2005) to obtain average weekly care hours. They find an average provision of care
in the first care-level of 29.4 hours per week, in the second care level 42.2 hours per week,
in the third level 54.2 hours per week.
We use these averages as total care-time (hT ) which must be provided formally by the

care service and/or informally by the caring partner.

hT (λ) = hc + ho (3)

Note that this assumption implies hc and ho to be substitutes. We thus assume that
at least fundamental care needs can be supplied by any carer and that it is reasonable

4We control for household characteristics in the estimation which captures to some extent other potential
care sources within the household.
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to believe that carers will reduce their caring effort, if the exogenous supply of care is
increased ceteris paribus.

If households decide to receive benefits in kind, a part of the care load is provided
formally. Depending on the care-level households are eligible for different amounts of
benefits which are directly paid to a care service. Since benefits in kind (bk(λ)) are defined
in monetary terms, in order to obtain formal care hours (ho), they have to be divided by
the hourly price of formal care (pho).

ho =

{
bk(λ)/pho , if benefits in kind are choosen
0, if benefits in cash are choosen

(4)

Unfortunately, the hourly price pho of formal care is not observed for our sample. It
results from a bargaining process between the LTCI and unions of care suppliers (Büscher
et al., 2007, p. 344). Instead of having fixed hourly prices, money is paid for special
services, such as washing, feeding somebody or making a bed. In order to derive an hourly
price we follow Büscher et al. (2007) who investigate the impact of a revised reimbursement
scheme for home care services. They assume an hourly rate of 28.3 euro which they argue is
accurate according to the German law (§SGB XI) in 2006. In order to account for inflation,
the Consumer Price Index (CPI) is used to adjust prices for all other years.
According to Equation (3) the informal care hours can simply be calculated as the

difference between the exogenous total care time (ht) and formal care time (ho). Yet,
because it can be assumed that even at full-time employment individuals do not work
more than five days a week, we assume that all modeled tradeoffs only concern weekdays
and that at weekends, care is always provided informally. Hence, only 5/7 of the total
care-time must be allocated to formal and informal care time.

hc = (5/7)hT (λ)− ho (5)

It should be noted that the insurance only partly covers the risk of long-term care, meaning
that home care is primarily provided by the spouse, no matter what type of benefits is
chosen. hc is thus always positive and larger than ho.

Leisure (on working days) is calculated as the difference between total time allowance
(T = 80), time devoted for paid employment (hw), and for informal care services (hc).

l = 80− hw − hc (6)

Substituting Equations (4), (5) and (6) into the utility function (1) yields the carer’s
maximization problem

U = u[t(whw +A) + bc(λ), 80− hw − hc] + x[γ, hc, ht(λ)− hc] + ε → max
hc,hw

(7)

subject to non-negativity of the choice variables.
Table 1 shows the values of the choice variable (working and informal care hours) and
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Table 1: Summary of Choice Sets in each Care-level

Working Informal Care Formal Care Pure Benefits in
Hours (hw) Hours (hc) Hours (ho) Leisure (l) Cash (bc)

Care-level 1
no work & in cash 0.0 21.0 0.0 59.0 48.2
no work & in kind 0.0 17.8 3.2 62.2 0.0
part time & in cash 19.0 21.0 0.0 40.0 48.2
part time & in kind 19.0 17.8 3.2 43.2 0.0
full time & in cash 41.0 21.0 0.0 18.0 48.2
full time & in kind 41.0 17.8 3.2 21.2 0.0

Care-level 2
no work & in cash 0.0 30.1 0.0 49.9 96.4
no work & in kind 0.0 22.5 7.6 57.5 0.0
part time & in cash 19.0 30.1 0.0 30.9 96.4
part time & in kind 19.0 22.5 7.6 38.5 0.0
full time & in cash 41.0 30.1 0.0 8.9 96.4
full time & in kind 41.0 22.5 7.6 16.5 0.0

Care-level 3
no work & in cash 0.0 38.7 0.0 41.3 155.0
no work & in kind 0.0 27.0 11.8 53.0 0.0
part time & in cash 19.0 38.7 0.0 22.3 155.0
part time & in kind 19.0 27.0 11.8 34.0 0.0
full time & in cash 41.0 38.7 0.0 0.3 155.0
full time & in kind 41.0 27.0 11.8 12.0 0.0
Source: Own calculation.

the values of the variables that are given by the constraints (formal care hours, leisure
hours, and benefits in cash). All values are expressed as weekly amounts in hours or euro.

3. Econometric Specification

In order to set up the estimation equation, it is more convenient to express utility for
different choices as well as for different time periods. The utility Uijt that carer i gains
from choice j at time t comprises an observable portion Vijt which is assumed to be linear in
parameters and an unobservable portion εijt. The carer’s utility can therefore be restated
as

Uijt = Vijt + εijt = X ′ijtβ + εijt. (8)

Thereby, β is a vector of coefficients to be estimated. The components of Xijt are
disposable household income c, the carer’s pure leisure time l, and the number of informal
care hours hc. All of them are included in logs. Furthermore, interactions are included as
well as taste shifters to control for observable heterogeneity:

Xijt = [log(lijt), log(cijt), log(hcijt), log(lijt)× log(cijt), α
′
ijt]
′, (9)
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where the vector αijt includes interactions of log(lijt), log(cijt) and log(hcijt) with ob-
servable characteristics, which will be further discussed in Section 4.

Estimation is based on the comparison of utilities in the different choice sets. It is
expected that the carer is making rational decisions, meaning that she will always choose
the available alternative that yields the highest utility. For instance, the carer will choose
alternative k only if Uikt > Uijt for all j 6= k. Consequently, the probability that carer i
chooses alternative k at time t can be expressed as

Pikt = Prob(Uikt > Uijt) ∀ j 6= k

= Prob(εijt < εikt + Vikt − Vijt) ∀ j 6= k. (10)

Because ε is unknown further assumptions about its distribution have to be made to be
able to estimate choice probabilities. In the following, we describe the conditional logit
model which can be used, if ε is expected to be identically and independently distributed
(iid) extreme value (type I). We show why the underlying properties associated with the
iid assumption might be violated and illustrate how a mixed logit model can be used to
relax the assumptions of the conditional logit model.

3.1. Conditional Logit-Model

McFadden (1974) shows that if each εijt is iid extreme value (type I), a closed form solution
for the logit probability can be derived.5 According to Equation (10), the probability that
individual i chooses k at time t over some other alternative depends on the expression
(εikt + Vikt − Vijt). If εikt was known, this expression would be observable and could simply
be substituted into the cumulative extreme value distribution to solve for the probability
that Uikt is larger than some other utility Uijt:

Prob(Uikt > Uijt)|εikt = e−e
−(εikt+Vikt−Vijt)

. (11)

The product over all possible pairs of choice probabilities for all k 6= j yields the proba-
bility that Uikt is larger than the utilities of all other choices:

Pikt |εikt =
∏
j 6=k

e−e
−(εikt+Vikt−Vijt)

. (12)

However, as εikt is unknown, it is necessary to calculate a weighted average over all of its
possible outcomes. This is done by an integral in which all outcomes are weighted by the
density of εikt. Using these arguments, the choice probability can be summarized in the

5For the description of the econometric theory in this section we draw from Train (2009, ch. 2,3,6 and
11) and Greene (2011, ch. 18). If other sources are used, they are indicated separately.
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following equation:

Pikt =

∫ ∞
s=−∞

∏
j 6=k

e−e
−(s+Vikt−Vijt)

 e−se−e
−s

ds. (13)

If (and only if) ε is distributed iid extreme value, the integral can be solved analytically
and the closed form expression of the logit model can be derived.6

Pikt =
eVikt∑
j e

Vijt
; k ∈ J. (14)

Resulting from the assumptions about ε, the conditional logit model has some disad-
vantages. First, the logit model implies proportional substitution across alternatives. This
relates to the so called independence from irrelevant alternative (IIA) which implies that
the odds ratios of two alternatives, j and k, do not depend on any other alternative. Sec-
ond, the logit model cannot handle random taste variation. Heterogeneity that relates
to observable characteristics, such as gender or household size, can be represented in the
model through taste shifters. Even though characteristics cannot be included directly into
the model as they would drop out of Equation (14), interactions can be used to capture
systematic taste variations between different groups. If, however, individual heterogeneity
in taste cannot be observed, it appears in the error εijt = µi + ε̃ijt. If the unobserved
heterogeneity µi is correlated with alternatives, the iid assumption is violated and the
logit model is likely to yield biased results. Among others, one can think of two reasons
that could yield biased estimates in our model. First, access to other informal or formal
care providers cannot be observed and most likely correlate with working decisions and the
choice of demand from the LTCI. Second, the ability to care informally may vary across in-
dividuals and may lead to different preferences relating to the distribution between formal
and informal care services.
Because violation of the iid assumption can thus not be ruled out a priori we estimate

a mixed logit model in which the iid assumption will be relaxed.

3.2. Mixed Logit Model

Because of its similarity to the conditional logit model we are accounting for unobserved
heterogeneity using the mixed logit specification with random coefficients. The unob-
served individual heterogeneity is modeled by allowing β to vary between individuals. For
instance, βi can be modeled to consist of a fixed part β and a random part µi:

βi = β + µi, (15)

where µi is assumed to capture all non-observable effects, such as random taste variation.
As βi cannot be observed its distribution has to be estimated. We use a parametric

6The proof can be found in McFadden (1974, pp. 106ff) or in Train (2009, pp. 36f and pp. 74f).
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specification in which it is assumed that βi follows a continuous distribution f(βi).
In the conditional logit model, the time dimension of the panel date does not have much

relevance because the error term is assumed to be iid over time. In the mixed logit model
we expect unobserved heterogeneity to be constant over time, meaning that βi should be
the same in each time period. To capture this assumption, it is more convenient to estimate
probabilities of choice sequences. That is, for each individual a sequence is observed which
contains all the choices she makes at different points of time: yi = 〈yi1, . . . , yiT 〉.
If the error term εijt is assumed to be iid extreme value, the conditional probability of

choosing a certain sequence can be calculated as the product of the logit probabilities (14)
over t:

P (yi|Xi, βi) =

T∏
t=1

exp(X ′iktβi)∑
j exp(X ′ijtβi)

. (16)

Because βi is unknown the unconditional probability must be expressed as a weighted
average over all possible outcomes of βi. In the case of a continuous distribution of βi this
can be done by introducing an integral over its distribution:

P (yi|Xi) =

∫ ∞
−∞

P (yi|Xi, βi)f(βi)dβi (17)

Looking at Equation (17), it can be seen that not only random taste variation can be
captured in this specification but also that the mixed logit does not rely on the IIA.
Unfortunately, the integral in Equation (17) cannot be solved analytically and simu-

lation methods have to be used to estimate choice probabilities. Thereby, probabilities
are approximated by drawing R values of βi from its assumed density f(βi). For all R
draws the conditional probability (16) is calculated and its mean is derived. The resulting
approximation can be stated as:

P̂ (yi|Xi) =
1

R

R∑
r=1

T∏
t=1

exp(X ′iktβ
r
i )∑

j exp(X ′ijtβ
r
i )
, (18)

where R is the number of draws, P̂ is the unbiased estimator of P and βri is the rth draw
from the distribution f(βi). The simulated log likelihood function of the parametric model
takes the following form:

SLL =
n∑
i=1

ln P̂ (yi|Xi)

=
n∑
i=1

ln

 1

R

R∑
r=1

T∏
t=1

J∏
k=1

[
exp(X ′iktβ

r
i )∑

j exp(X ′ijtβ
r
i )

]dikt (19)

where dikt = 1, if the individual i chooses her observed choice set and zero otherwise. The
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SLL is maximized to obtain the moments of the distribution f(βi).7

Generally, it is possible to allow all explanatory variables in the utility function to
have random coefficients. However, as will be described in the following subsection, the
number of observations in the dataset is rather small and each random parameter in-
creases the number of coefficients that have to be estimated and thus the needed de-
grees of freedom. Furthermore, it seems unreasonable to assume random coefficients
for interaction terms that are included in the model to capture observable individual
heterogeneity. Hence, we only assume random coefficients for disposable household in-
come c and the carer’s pure leisure time l. As more than one variable is assumed to
have random coefficients, Equation 17 actually consists of multiple integrals – one for
each random coefficient. Simulations must thus be performed for each random coef-
ficient. We follow Haan (2006, p. 253) and assume that βi is normally distributed,
βi ∼ N(β,W ), were the mean β and the variance-covariance matrix W are to be esti-
mated.

Individual-level Parameters

In order to estimate individual specific parameters we use the procedure suggested by
Revelt and Train (2000) (see also Train, 2009, ch. 11).
The general idea is to assume that the distribution of preferences among individuals

who make a specific choice differs from the distribution over the entire population. While
the unconditional taste distribution f(βi) was estimated above, now a distribution shall
be derived that is conditional on attributes and choice decision h(βi|yi, Xi). This can be
thought of as the distribution for a sub-group of individuals who face the same alternatives
and make the same choices.
To derive h(·) Bayes’ rule is used which states that the joint density of βi and yi can be

expressed as the probability of yi times the probability of βi conditional on yi:

h(βi|yi, Xi) P (yi|Xi) = P (yi|Xi, βi) f(βi) (20)

Rearranging yields the expression for the conditional distribution:

h(βi|yi, Xi) =
P (yi|Xi, βi) f(βi)

P (yi|Xi)
, (21)

which can be used to calculate the expected value of βi as:

E(βi) =

∫ ∞
−∞

βih(βi|yi, Xi)dβi (22)

Substituting Equations (16), (17) and (21) into (22) yields the complete expression

7For estimation, we use the Stata ado mixlogit that is described by Hole (2007) and is based on Halton
draws. Halton draws are pseudo-random draws and considerably reduce simulation variance in the
estimation of mixed logit parameters compared to random draws (see Train, 1999). For the matter of
simplicity, we do not allow the random parameters to be correlated.
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for E(βi). However, because the integrals can again only be solved by using simulation
methods, the formula for the estimations of βi turns out to have the following shape:

β̂i =

1
R

R∑
r=1

βri
T∏
t=1

J∏
j=1

[
exp(X′iktβ

r
i )∑

j exp(X
′
ijtβ

r
i )

]dikt
1
R

R∑
r=1

T∏
t=1

J∏
j=1

[
exp(X′ijtβ

r
i )∑

j exp(X
′
ijtβ

r
i )

]dikt (23)

Note that the estimated individual coefficients can also be used to estimate individual level
specific choice probabilities. We use this concept to calculate individual derivatives and
elasticities in Section 5.

4. Description of the Data

4.1. Dataset and Definition of Sample

To estimate the parameters of the utility function we use data of the SOEP from 2001 until
2010. The SOEP is a representative panel study of households and individuals.8 Question-
ing started in 1984 and included about 12,000 individuals living in 12,000 households. In
2011 the SOEP contained about 20,000 individuals who lived in almost 10,000 households.
We choose individuals who are able to work and flexible in their labor supply decision.

They are between 35 and 65 years old, not retired and their partner in the same household
is in need of LTC. The need of care is defined as being eligible for benefits from the LTCI.
Overall, we use 177 observations. Thereby, we observe 67 individuals. 27 are only

observed once, 11 are observed in two periods and 27 are observed in three periods or more
often.9

4.2. Sample Characteristics

In Table 2, the main sample characteristics are presented. The table is divided into charac-
teristics of potential carers, characteristics of care recipients as well as common household
characteristics.
Of all carers, 58% are employed and they have an average age of 53 years. The majority

of carers are women. As some of them are in higher working age themselves, a relatively
large fraction of 53% reports to be in a poor or bad health status which might influence
working and caring decisions.
Of all care recipients, 82% receive benefits in cash which is higher compared with official

statistics of the LTCI, but not surprising as we look at a special subsample of people
living with their spouses. Most of the carers are women and 65% of the care recipients are
men. On average they are only about 4 years older than the carer. Since we analyze the

8To obtain detailed information about the SOEP, see Wagner et al. (2007).
9Panel attrition can bias our estimates, if it is correlated with care related variables. We rely on Meng
(2013, p.969) who shows that panel attrition due to caregiving does not bias estimated coefficients
systematically.
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Table 2: Descriptive Statistics

Obs. Mean St. Dev.

Potential Carer
employed 177 0.58 0.49
age 177 53.06 7.53
female 177 0.65 0.48
migration background 177 0.22 0.42
number of years of education 175 11.08 1.76
self-rated health status: good–very good 177 0.03 0.18
self-rated health status: satisfactory 177 0.38 0.49
self-rated health status: poor–bad 177 0.53 0.50

Care Recipient
benefits in cash 177 0.82 0.39
age 177 56.80 10.25
female 177 0.35 0.48
care-level 1 177 0.53 0.50
care-level 2 177 0.30 0.46
care-level 3 177 0.17 0.38
receive care from social service (e.g. church) 177 0.08 0.27
receive care from friends 177 0.12 0.33
receive care from neighbors 177 0.01 0.08
receive care from relatives outside household 177 0.14 0.35
receive care from relatives inside household 177 0.80 0.40
receive formal carea 177 0.05 0.21

Household
east 177 0.31 0.46
number of people inside household 177 2.35 0.68
number of children inside household 177 0.31 0.58
other adults inside household 177 0.04 0.27
aother formal care than from long-term care insurance
Source: SOEP, own calculation

effects on partner’s labor supply the age structure is not surprising. The older the care
recipients are, the higher is the probability that their partner is already retired or not able
to provide informal care. Furthermore, with increasing age the probability to turn into
nursing homes rises (Himes et al., 2000) as well as the share of home based care provided
by children (Schneekloth and Wahl, 2005, p.76). Thus, the focus on caring spouses leads
to the relatively young average age of the care recipients.
The SOEP includes a question to obtain information about the source of informal care

provision.10 Because multiple answers are possible, frequencies do not add up to 100%.
Of all care recipients, 80% report to receive help from relatives within the household, 14%
receive help from relatives outside the household and a surprisingly large fraction of 12%
receive care from friends. Note that this variable should be considered endogenous with
respect to the spouses labor supply decision. For instance, if the spouse is working full
time, it is much more likely that help from other people outside the household needs to
be acquired. Hence, the dummies generated from this question cannot simply be included
10The exact question is asked as follows: Does someone in your household need care or assistance on a

constant basis due to age, sickness or medical treatment? [...] From whom does this person receive the
necessary assistance? Relatives in the household, public or church nurse, social worker, private care
service, friends, neighbors and/or relatives not in the household?
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into the model as interactions. Yet, it seems surprising that 20% claim to not receive care
from relatives within the household. Their spouses work longer hours. 71% of all partners
who live with a full-time working spouse report to receive care from inside the household,
this share increases to 77% and 90% for part-time working spouses and spouses who do not
work, respectively (not shown in the table). Consequently, our model might overestimate
the actual care burden in the highest care alternative.
Households have an average size of 2.35, and a minimum of two. Thereby, the extra

individual is either a child (aged younger than 18 years) or an adult. While it can be
assumed that extra children decrease the time available for care, extra adults could be
grown up children or other relatives who take over some of the care work.

Table 3: Frequencies of actual choosen choices

All Level 1 Level 2 Level 3 Female Male Kid in HH Age
% % % % % % % mean

no work & in cash 32.7 34.0 28.3 36.7 35.7 27.4 15.9 57.4
no work & in kind 9.0 7.4 15.1 3.3 11.3 4.8 2.3 57.7
part time & in cash 16.4 14.9 26.4 3.3 24.3 1.6 22.7 50.4
part time & in kind 1.1 1.1 0.0 3.3 1.7 0.0 2.3 46.5
full time & in cash 32.8 38.3 26.4 26.7 19.1 58.1 36.4 49.6
full time & in kind 7.9 4.3 3.8 26.7 7.8 8.1 20.5 51.0
Note: Except Age, all values indicated frequencies of chosen choice in percent. For instance, of all women
37% chose not to work and to get benefits in cash. Age is the mean in each choice set.
Source: SOEP, own calculation.

To obtain first insights of the chosen alternatives, in Table 3 presents frequencies of actual
chosen choice sets. Except for age, all values indicate frequencies in percent. Overall, the
non-working category is chosen as often as the full-time category (both about 41%), the
part-time choice set is considerably smaller with 17% of all choices. Furthermore, in all
alternatives benefits in cash are preferred over benefits in kind. This remains true for all
care-levels. Yet, in care-level III people seem to choose benefits in cash more often when
deciding to supply less paid labor and turn to benefits in kind in the full-time working
alternative more often than people with other care-levels.
While men work more often full-time than women, the part-time choice sets include

almost solely women. If children live in the household, benefits in kind are more attractive.
Thus, it is not surprising that especially in the full-time working alternative people with
children rely on benefits in kind more often than the average.

4.3. Control variables

We include interactions with variables that might lead to systematic taste variation to
control for observable individual heterogeneity. Because living costs are still considerably
lower in East-Germany and unemployment rates are higher we include a region dummy
into the model interacted with net income. Furthermore, as the available income depends
on household size, it is also interacted with net income.
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Among others, important sources for systematic variation of utility gained from leisure
might be age, gender or migration background. Moreover, household size can have different
effects depending on the the additional household member. If extra children are part of
the household, leisure is expected to be decreased while further adults might take over care
tasks load and increase the time available to the carer.
An important interaction for the utility gained from informal caring seem to be the care

levels of the care recipient. Not only does the hourly care burden increase with higher
care-levels, the tasks which the carer has to perform regularly are different. Interactions
with dummies are included to indicate care-levels 2 and 3. Care-level 1 is the base category.

4.4. Benefits

The SOEP does not include a question that directly asks the household about the type of
benefits it is receiving from the LTCI. However, individuals are asked to report the amount
of money they are receiving each month from the LTCI. Combined with the knowledge
about the care level of the recipient, one can therefore compare the amount of cash the
household is eligible for with the amount the household is actually receiving.
We assume that the household chooses benefits in cash whenever the monetary transfers

from the insurance are at least 50% of what it is eligible for. Note that we omit the
possible choice of combining benefits in kind with benefits in cash to obtain two discrete
choice categories. Mixed benefits are a rarely observed. Compared with the German Care
Statistic (Pflegestatistik) (Pfaff and Rottländer, 2005) and Schneekloth and Wahl (2005),
our approximation works relatively well.

4.5. Net Household Income

Net household income is simulated for the choice alternatives on the basis of the mi-
crosimulation model STSM.11 The STSM is a model of the German tax-benefit system
and contains the main properties of the German tax and transfer system. In a first step
observable sources of labor and non-labor income are used to calculate each household’s
taxable income. In a second step, taxes and benefits are calculated to obtain net household
income. Thereby, taxes and transfers not only depend on the amount of taxable income
but also on household composition.
If individuals choose one of the working categories, their labor income is calculated

by multiplying the assumed weekly working hours in each choice set by the observed
individual wage rate. As for non-working individuals wages cannot be observed, they have
to be estimated. In order to account for sample selection, we use the two step-procedure
suggested by Heckman (1979). A more detailed description of the wage estimation can be
found in Appendix C.
Estimation is based on pooled SOEP-data from the years 1999 until 2010 and is per-

formed separately for women and men as well as for East- and West-Germany. Results are

11For detailed information about the STSM, see Steiner et al. (2012).
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presented in Tables 10 and 11.
Summary statistics of the simulated net household incomes are presented in Table 12.

They also include the benefits provided in cash and are calculated as weekly amounts. As
expected, net household income increases with working hours and if benefits in cash are
chosen.

5. Results

In this section, we first present estimation results for conditional logit and mixed logit
models with random coefficients and motivate why the random coefficient specification is
used for the further analysis. Secondly, we derive elasticities for a 1% change of gross
wages, benefits in cash and benefits in kind. Thirdly, we simulate a potential reform of the
LTCI scheme which increases all benefits by 10%.

5.1. Estimation Results and Model Selection

The coefficients of the estimated models are shown in Table 4. The first model is a condi-
tional logit model, while model (2) is a mixed logit models with random coefficients.
First of all, it should be noted that the estimated standard deviations in the mixed logit

model with random coefficients are highly statistical significant at the 1% level for leisure
and net income. That is, the assumption of unobserved individual heterogeneity in these
variables cannot be rejected. Also, the Akaike Information Criterion (AIC) is lower with
random coefficients suggesting a better relative quality of the mixed logit specification.12

Thus, in the following analysis all further results are based on the mixed logit model.
In Table 5, the in-sample predictions of the conditional logit and the mixed logit model

are compared with the observed frequencies in the data. It can be seen that the random
coefficients model fits the data quite well with no systematic over- or underestimation of
any working category or the chosen benefits from the LTCI.
Generally, the estimated coefficients in Table 4 can be interpreted as effects on the carer’s

utility but because of the interaction terms, which are included into the utility function,
it is more convenient to calculate differentials to identify direct effects of the key variables
on the carer’s utility. Thereby, derivatives are calculated on the individual level using
Equation (23) with 500 draws from the estimated distribution for each of the random
coefficients.
The first derivative of the utility function, with respect to income is positive for 88% of

all individuals. Due to the log specification the second derivative is consequently negative
for the same 88% of all individuals. Thus, the generally made assumption of increasing
and diminishing marginal returns is fulfilled for nearly all individuals. The reason for the
partly negative first derivatives is the specification of the random coefficient for net income

12We also performed Hausman tests of the IIA. At the 1% level the Null must be rejected for all except
two choices. This is another hint that the conditional logit model is miss-specified and yields biased
estimates.
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Table 4: Estimation results for conditional logit and random coefficient model

(1) (2)
Conditional Logit Random Coefficientsa

Estimated Means

log (leisure) 21.254∗ 20.366
(8.537) (21.021)

log (net income) 5.568∗∗ 11.929†

(2.014) (6.943)

log (informal) 10.735∗∗ 10.080∗∗

(1.885) (2.518)

log (leisure)× log (net income) −0.877∗ −0.023
(0.420) (1.250)

log (net income)× east −2.034∗ −9.078†

(0.790) (4.824)

log (net income)× (household size > 2) 2.693† 2.675
(1.602) (5.390)

log (leisure)× age −0.700∗ −0.890
(0.327) (0.831)

log (leisure)× (age2/100) 0.750∗ 1.011
(0.321) (0.870)

log (leisure)× female 0.736∗ 3.339∗

(0.304) (1.557)

log (leisure)× children in household 0.558 −0.317
(0.410) (1.942)

log (leisure)× adults in household 0.090 1.135
(1.246) (3.696)

log (leisure)×migration background 0.917∗ 1.382
(0.389) (2.004)

log (informal)× care-level 2 −0.229∗∗ −0.088
(0.085) (0.116)

log (informal)× care-level 3 −0.322∗∗ −0.426∗∗

(0.068) (0.102)

Estimated Standard Deviations
log (leisure) 5.188∗∗

(1.752)

log (net income) 10.895∗∗

(3.315)

log likelihood -238.94 -192.38
Akaike’s Information Criterion (AIC)b 505.88 416.76
Observations 1062 1062
Note: Values denote estimated coefficients. Standard errors are reported in parentheses.
a The random coefficients model is estimated using simulation methods. Simulation was performed using 500
pseudo-random Halton draws for each household.
b The AIC is calculated as −2(log−likelihood) + 2p where p is the number of parameters of the model.
Significance levels: † p <0.10, ∗ p <0.05, ∗∗ p <0.01
Source: SOEP, STSM, own calculation

and the calculation of individual level parameters. If derivatives are calculated at means
– as it is done in the conditional logit model – derivatives are positive for all individuals.
The first derivative of the utility function with respect to leisure is positive for 77% of
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Table 5: Insample model-fit

Data Conditional Logit Random Coefficient

no work & in cash 32.8 27.4 29.8
no work & in kind 9.0 6.9 14.4
part time & in cash 16.4 25.0 17.4
part time & in kind 1.1 5.8 2.9
full time & in cash 32.8 29.6 31.9
full time & in kind 7.9 5.3 3.5
Note: For the estimation of the individual specific random coefficients sim-
ulation methods are used. On the basis of 500 draws form the estimated
distribution, for each household, βi is chosen conditional on attributes and
on choice patterns. Values are given in percent. As values are rounded, sums
can differ from 100%.
Source: SOEP, STSM own calculation.

all individuals. It can be assumed that a part of the positive effect of leisure on utility
is captured by informal care hours. First derivatives with respect to informal care hours
are positive for 100% of all individuals, meaning that they yield positive utility for an
extra hour of provided informal care. This corresponds to the preference for LTC that is
provided informally by family members (see Schupp and Künemund, 2004, p.292).
While the mean coefficients of informal care hours and net income are significant at the

1% or 10% level, respectively, it is not statistically significant for leisure. Instead, most of
the effect of leisure on utility is driven by the highly significant estimate for its standard
deviation. Significant coefficients on taste switchers indicate differing utility functions by
region and gender. Additionally, people whose spouse has a higher carelevel seem to gain
less utility from caring.

5.2. Elasticities

In order to compare results with previous structural labor supply models, we calculate
wage elasticities and elasticities of increased benefits in kind or in cash on labor supply.
These are calculated by simulating a one percent increase in gross hourly wages, benefits
in kind, and in cash.
We obtain confidence intervals for the elasticities using a parametric bootstrap. Because

the central limit theorem suggests that the arithmetic mean of a sufficiently large number of
iterates of independent random variables is approximately normally distributed (Greene,
2011, pp. 1078ff), we assume that the mean values of the estimated model coefficients
follow a multivariate normal distribution. We use the estimated mean and covariance of
the estimated coefficients to draw 500 new coefficients.
For each of the 500 draws, choice probabilities are predicted. Individual level estimates

for the random coefficients are calculated using Equation (23) with 500 draws form its
estimated distribution for each of the random parameters. By comparing the predicted
probabilities of the original model with the probabilities predicted after a one percent
increase, we can calculate elasticities. 90% confidence intervals are simply obtained from
the calculated elasticities that result from the different random draws of coefficients.
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Table 6: Estimated Elasticities of a 1% Increase of Wages

Working Labor Informal Share of Benefits
Hours (%) Participation (PP) Care Hours (%) in Cash (PP)

all
mean 0.3578 0.1422 −0.0151 −0.0548
p5 0.1298 0.0580 −0.0229 −0.0851
p95 0.6170 0.2229 −0.0090 −0.0323

male
mean 0.2224 0.0966 −0.0178 −0.0616
p5 0.0508 0.0260 −0.0267 −0.0919
p95 0.4206 0.1629 −0.0100 −0.0353

female
mean 0.4302 0.1665 −0.0136 −0.0511
p5 0.1633 0.0712 −0.0228 −0.0864
p95 0.7461 0.2572 −0.0069 −0.0261

care-level 1
mean 0.3384 0.1318 −0.0048 −0.0302
p5 0.1201 0.0498 −0.0089 −0.0565
p95 0.5634 0.2110 −0.0020 −0.0129

care-level 2
mean 0.3566 0.1493 −0.0118 −0.0439
p5 0.1129 0.0618 −0.0248 −0.0920
p95 0.6465 0.2356 −0.0043 −0.0164

care-level 3
mean 0.4221 0.1624 −0.0543 −0.1535
p5 0.1540 0.0859 −0.0796 −0.2217
p95 0.7427 0.2391 −0.0333 −0.0960

Note: Elasticities are calculated using parametric bootstrap with 500 draws. The estimated
means and the variance covariance matrix is used to draw new coefficients, that are used for
simulation. p5 and p95 indicate the boundaries of the 10% confidence interval.
Source: SOEP, STSM, own calculation

Results for the wage elasticities are presented in Table 6. The he boundaries of the 90%
confidence intervals are indicated by p5 and p95. On average, a 1% increase in gross wages
leads to an increase of working hours by 0.36% and an increase of labor participation of
0.14 percentage points (PP). Female labor supply reacts stronger.
These results are in line with other studies estimating labor supply elasticities on the ba-

sis of SOEP (e.g., Steiner and Wrohlich, 2004; Haan, 2006; Wrohlich, 2011). For instance,
in a parametric random coefficients model, Haan (2006) estimates that men increase work-
ing hours by 0.2% and labor participation by 0.13 PP in response to a 1% wage increase.
In his model women react also more elastic with a 0.39% increase in working hours and a
0.14 PP increase in labor participation. Wrohlich (2011) estimates labor supply elasticities
for mothers who care for children. She finds that if wages increase by 1%, mothers increase
working hours by 0.49% and labor participation by 0.13 PP.
As individuals increase labor supply their available time for leisure and informal care

decreases. It is thus not surprising that individuals decrease the amount of provided
informal care. To close the gap in care hours, more people chose benefits in kind to use
formally provided care more often. However, elasticities are considerably smaller than

19



wage elasticities. Overall, a 1% increase in wages only results in a very small reduction of
informal care hours of 0.015%, meaning that most of the extra labor supply is provided by
reducing personal leisure time. Interestingly, this reduction in leisure is higher for women
than for men.
In Table 7, elasticities are presented for a 1% increase of benefits in cash. Overall, the

increase leads to higher demand for benefits in cash as it becomes more attractive in relation
to benefits in kind. Compared to benefits in kind its share increases by 0.062 PP. Because
formal care is thus reduced carers have to increase informal care hours by an average of
0.019%. Again this effect is larger for women than for men and larger in higher care-levels,
where a 1% increase results in a larger absolute raise as initial levels are higher. Based on
theoretical considerations, one would expect that the increased non-labor income relaxes
the budget constraint and consumption possibilities increase. Consequently, the marginal
utility of an extra hour of working decreases. The carer thus decreases working hours and
uses some of the extra time that becomes available on leisure and some on informal caring.
We find negative effects for working hours and labor participation which lead to a 0.093%
decrease in working hours and a 0.032 PP reduction in labor participation to back the
theory. However, for all of the described effects we estimate large confidence intervals and
thus conclude that non of them are statistically significant.
In Table 8, elasticities are presented for a 1% increase of benefits in kind. It can be seen

that individuals decrease their supplied informal care hours by an average of 0.045%. The
way the model is set up with an exogenous total care time and no other helpers except the
formal help provided as benefits in kind, the change in informal care hours can only occur
if the share of benefits in cash decreases. Thus, we assume a decrease in benefits in cash,
even though this effect cannot be backed up on the 10% level of significance. A fraction
of the extra available time resource is used for working (which also compensates for the
forgone income from benefits in cash) and working hours increase by 0.041%.
Again, effects are larger for women than for men and larger in higher care-levels. With

regard to the care-levels the stronger response probably results from the fact that a 1%
increase leads to a higher absolute change of possible formal care services and therefore to
a larger impact on the carer’s time constraint.

5.3. Simulation

In order to examine a more realistic scenario in which both types of benefits are increased
simultaneously, Table 9 shows results for a simulation of a 10% increase of all benefits.
At first sight, the results seem to be puzzling. The attractiveness of the increase in

benefits in cash seems to outweigh the increase in benefits in kind in the regard that more
households decide to choose the direct financial support over formal help provided by the
insurance. On average, the share of benefits in cash increases by 1.24 PP. Consequently,
one would expect that informal care hours would increase on average because fewer people
choose to use the formally supplied care which has to be substituted by informal care hours
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Table 7: Estimated Elasticities of a 1% Increase of Benefits in Cash

Working Labor Informal Share of Benefits
Hours (%) Participation (PP) Care Hours (%) in Cash (PP)

all
mean −0.0926 −0.0323 0.0194 0.0622
p5 −0.3154 −0.0916 −0.0013 −0.0174
p95 0.1268 0.0345 0.0402 0.1400

male
mean −0.0639 −0.0228 0.0160 0.0498
p5 −0.1602 −0.0421 0.0031 −0.0037
p95 0.0041 −0.0025 0.0287 0.1065

female
mean −0.1080 −0.0374 0.0213 0.0689
p5 −0.4886 −0.1382 −0.0068 −0.0296
p95 0.2644 0.0706 0.0487 0.1684

care-level 1
mean −0.0401 −0.0169 0.0028 0.0189
p5 −0.0811 −0.0272 −0.0054 −0.0328
p95 −0.0021 −0.0067 0.0124 0.0795

care-level 2
mean −0.0910 −0.0304 0.0055 0.0211
p5 −0.7329 −0.2054 −0.0232 −0.0870
p95 0.5359 0.1581 0.0408 0.1516

care-level 3
mean −0.2601 −0.0840 0.0961 0.2706
p5 −0.5555 −0.1554 0.0386 0.1103
p95 −0.0134 −0.0122 0.1519 0.4235

Note: Elasticities are calculated using parametric bootstrap with 500 draws. The estimated
means and the variance covariance matrix is used to draw new coefficients, that are used for
simulation. p5 and p95 indicate the boundaries of the 10% confidence interval.
Source: SOEP, STSM, own calculation

of the household member. Yet, on average, informal care hours decrease by 0.29%. The
reason is that formal care hours which can be claimed from the insurance increase. Thus, all
people who do not change from benefits in kind to benefits in cash reduce their informal care
hours just by staying in that choice category. This effect outweighs the average reduction
through changing individuals, and informal care hours decrease on average.
Changes in benefits are larger in the lower carelevels. This is an interesting result as we

found a lower elasticity, if only one of the benefits was increased. However, if both benefits
are increased simultaneously, carers face a tradeoff between the two benefits. Hence, the
result indicates that it is easier to turn away from formal care, if care recipients are in
better state of health. An potential reason is that the overall care burden is considerably
smaller in lower care-levels.
A look at the response of the labor supply variables working hours and labor participation

supports the view that the incentives given by the different benefits offset each other to
a large extend. Yet, a statistically significant reaction can be found for the labor supply
of carers in the first carelevel and for caring men. On average they increase their working
hours by 0.399% or 0.252%.
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Table 8: Estimated Elasticities of a 1% Increase of Benefits in Kind

Working Labor Informal Share of Benefits
Hours (%) Participation (PP) Care Hours (%) in Cash (PP)

all
mean 0.0410 0.0130 −0.0494 0.0691
p5 0.0130 0.0042 −0.0791 −0.0033
p95 0.0812 0.0234 −0.0244 0.1380

male
mean 0.0356 0.0112 −0.0411 0.0739
p5 0.0162 0.0051 −0.0677 0.0149
p95 0.0664 0.0171 −0.0184 0.1335

female
mean 0.0439 0.0140 −0.0539 0.0665
p5 0.0107 0.0039 −0.0893 −0.0203
p95 0.0937 0.0273 −0.0233 0.1436

care-level 1
mean −0.0006 −0.0004 −0.0016 0.1401
p5 −0.0047 −0.0020 −0.0201 0.0856
p95 0.0044 0.0017 0.0097 0.1905

care-level 2
mean 0.0083 0.0016 −0.0195 0.1143
p5 −0.0051 −0.0024 −0.0660 0.0215
p95 0.0328 0.0085 0.0078 0.1862

care-level 3
mean 0.2292 0.0751 −0.2518 −0.2330
p5 0.0703 0.0254 −0.3555 −0.3987
p95 0.4495 0.1316 −0.1352 −0.0581

Note: Elasticities are calculated using parametric bootstrap with 500 draws. The estimated
means and the variance covariance matrix is used to draw new coefficients, that are used for
simulation. p5 and p95 indicate the boundaries of the 10% confidence interval.
Source: SOEP, STSM, own calculation
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Table 9: Simulation of a 10% Increase of All Benefits

Working Labor Informal Share of Benefits
Hours (%) Participation (PP) Care Hours (%) in Cash (PP)

all
mean −0.5076 −0.2047 −0.2878 1.2366
p5 −1.1275 −0.3936 −0.4737 1.0820
p95 0.0088 −0.0256 −0.1084 1.3923

male
mean −0.2524 −0.1132 −0.2367 1.1730
p5 −0.5095 −0.2130 −0.4129 1.0176
p95 −0.0403 −0.0181 −0.0741 1.3455

female
mean −0.6452 −0.2540 −0.3153 1.2709
p5 −1.4884 −0.4991 −0.5322 1.1012
p95 0.0882 −0.0118 −0.1073 1.4201

care-level 1
mean −0.3999 −0.1702 0.0160 1.4789
p5 −0.6263 −0.2686 −0.1083 1.2763
p95 −0.1704 −0.0729 0.0924 1.6212

care-level 2
mean −0.8112 −0.3185 −0.1349 1.2602
p5 −1.9366 −0.6452 −0.4350 0.9756
p95 0.2542 0.0009 0.0596 1.5295

care-level 3
mean −0.3090 −0.1116 −1.5099 0.4356
p5 −1.6420 −0.4977 −2.2726 −0.1474
p95 0.8046 0.2419 −0.7127 1.0833

Note: Elasticities are calculated using parametric bootstrap with 500 draws. The estimated
means and the variance covariance matrix is used to draw new coefficients, that are used for
simulation. p5 and p95 indicate the boundaries of the 10% confidence interval.
Source: SOEP, STSM, own calculation
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6. Conclusion

Most of the literature on LTC and labor supply focuses on the direct effect of care respon-
sibilities. We add to the literature by taking into account the incentive scheme of the LTCI
in Germany. In order to identify how the different benefits affect labor supply and to be
able to perform simulations of a potential reform, we set up a structural model in which
it is assumed that rational individuals make their decisions on the basis of an individual
utility function. Our findings suggest that while each kind of benefit (in kind and cash
benefits) seems to have an influence on informal care hours, the effects on labor supply
are less clear. Carers seem to increase labor supply if benefits in kind are increased and
tend to decrease labor supply if benefits in cash are increased. Yet, the later effect is not
significant on the 10% level and a zero effect can therefore not be ruled out. Simulations
for a 10% increase of all benefits show that the different labor marked effects seem to offset
each other and almost no significant effects can be found. Only men and persons who
provide care for dependents in the first care-level seem to react to the increased provided
formal care and increase their working hours. The finding that male labor supply reacts
stronger is interesting as studies by Geyer and Korfhage (2014) and Meng (2013) also find
stronger effects for male carers.
Our results indicate that opportunity costs in terms of reduced labor supply of carers

due to the LTCI are of minor importance (at least for caring spouses). The considerably
more expansive support via benefits in kind has a significantly positive effect on labor
supply which can be associated with negative opportunity costs. Thus, their increase has
positive effects on tax revenues and social security contributions.
Because to the best of our knowledge, this is the first structural analysis of the effect

of the LTCI on carer’s labor supply we can only compare results with theoretical consid-
erations. As our sample is rather small and because some of the derivatives of the utility
function with respect to key variable only partly fulfill expected algebraic signs, we believe
that further research is warranted.
The policy implications depend on the policy goals. If it is the goal to find the most

efficient insurance scheme in terms of costs and benefits for LTCI, the implications of our
study are not straightforward. Even though benefits in cash seem to be cost saving on first
sight, benefits in kind provide incentives to already caring household members to increase
labor supply and therefore result in higher public revenue. If it is the goal to strengthen
the informal care supply per se – e.g. in response to the strong preference within the
German population to be cared for by family members in their familiar surroundings – an
increase of benefits in cash seems to be the best way to accomplish this goal as they proof
to provide incentives for increased informal care hours.
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A. LTCI in Germany: A short Overview

After 20 years of political discussion, in April 1994, the German Bundestag passed a law
to extend the existing social system by a compulsory LTCI. Beforehand, individuals had
to afford most of their care expenses themselves or depend on family members to support
them. Although social assistance schemes provided financial help as a last resort (Hilfe
zur Pflege), to be eligible for receiving benefits individuals first had to exhaust all their
private assets and income resources. Furthermore, close family members were supposed to
give financial support, before the social assistance would ship in. Private care insurance
had been available since the mid-1980s, but it only played a minor role and failed to reach
the majority of the population (Götting et al., 1994, p. 289).
Without regard to age or financial status, home care and nursing home care for people

with medically approved needs is provided by the new insurance system. Thereby, the
amount of benefits a person is eligible of depends on the disability level and whether care
is provided formally or informally. Degrees of need are graduated in three care levels
that depend on the amount of help a person needs for his or her daily activities. Once
eligible for benefits, individuals can choose between support given for stationary care or
home based care. If they decide for home based care, benefits in cash or in kind can
be received. Cash is paid to the household and can be used to support family members
or other suppliers of informal care. Depending on the care level, the amount that was
initially paid to households in 1995 varied between e205 and e665 per month13 (BMG,
2007, p. 17). Benefits in kind consist of formal care. They are disbursed directly to formal
services and initially ranged from e384 up to e1,432 per month (BMG, 2007, p. 16f).
Moreover, individuals are allowed to combine the two kinds of benefits. For instance, they
can choose to take 50% of benefits in kind and will additionally receive 50% of the amount
in cash they are eligible of.
The long-term care expanses are financed by income-related contributions that are split

equally between employees and employers. In 1995, the initial contribution rate was at
1%.14

The reform was progressively introduced in two steps. First, in January 1995 benefits
for home care paid in cash were available, while benefits in kind followed in July 1995.
Second, in July 1996, support for nursing come care was added to the existing insurance
system (BMG, 2007, p. 9). By the end of 1996, about 1.16 million people received benefits
for home care, while about 385,000 received support for nursing home care (BMG, 2008).
Thereby, about 69% of all benefits paid for home based care is provided in cash (Pfaff
and Rottländer, 2005). That is, even though benefits are considerably smaller in monetary
values, not only a strong preference for home based care can be observed but also for care
that is formally provided by family members.

13Benefits were increased for the first time in 2008 and again in 2010.
14To finance further benefits, the contribution rate was raised to 1.7% in 1996 and to 1.95% in 1998.
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B. Conditional and Mixed Logit-Model

C. Estimation of Potential Wages

To estimate wages of non-working individuals, one has to account for a sample selection bias
because some individuals might be more likely to be part of the labor force than others are.
To see how this can result in a biased wage estimate, consider the case were the influence
of some variable lowers someone’s wage to an extent that she decides to stop working. Her
wage is then no longer observable and the effect of this variable is underestimated if sample
selection is not controlled for (Verbeek, 2012, p. 228). we use the two step-procedure that
is suggested by Heckman (1979).
Consider a linear equation to describe the potential wage (in logs) of person i:15

log(w∗i ) = x′1iβ1 + ε1i, (24)

where w∗i is the potential wage that can only be observed for people who are actually
working. x′1i is a vector of characteristics and β1 is to be estimated. Whether a person is
working or not is described by the following equation:

hi = x′2iβ2 + ε2i, (25)

where hi is a binary outcome variable that equals one if a person is working and zero
otherwise. x′2i includes characteristics that determine working decisions. If hi = 1 the
potential wage w∗i equals the observable wage wi and if hi = 0 the potential wage cannot
be observed.
Heckman (1979) showed that if the unobserved error terms (ε1i, ε2i) follow a bivariate

normal distribution, wages can consistently be estimated in a two step-procedure. First,
Equation (25) is estimated as a standard probit model. Second, the results are used to
calculate a scaling factor (mills lambda λi) that is included in the wage estimation to
account for sample selection.

log(wi) = x′1iβ1 + σ12λi + ηi, (26)

where λi =
φ(x′2iβ2)

Φ(x′2iβ2)

Thereby, σ12 is the covariance between the error terms (ε1i, ε2i) that accounts for the
possibility that working decisions might be influenced by the offered wage rate. φ(·) and
Φ(·) are the density as well as the cumulative distribution functions of the standard normal
distribution. Its values are estimated in the first step probit model. The error term in this
model equals ηi = ε1i−E(ε1i|xi, hi = 1) and is uncorrelated with x1i and λi by construction.
ŵi is the estimated wage that is conditional on working.

15For the description of the wage estimation we heavily draw from Verbeek (2012, ch. 7.5).
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For estimation, common independent variables are used that are described by Steiner
et al. (2012). Note, however, that unlike Steiner et al. (2012) we include a dummy that
indicates if at least one household member is in need for long-term care into the wage equa-
tion as well as into the selection equation. The reason is that caring responsibilities might
not only influence working decisions but could also limit the job opportunities available to
carers by constraining the hours they are able to work (e.g. only at times somebody else
can take over caring duties). Therefore, caring individuals might have a weaker bargaining
position or less jobs to choose from and might thus earn lower wages (Heitmueller, 2007,
p. 538).
Estimation is based on pooled SOEP-data from the years 1999 until 2010 and is per-

formed separately for women and men as well as for East- and West-Germany. Results
are presented in Tables 10 and 11. It can be seen that σ12 is statistically significant in all
models, indicating that sample selection does have an influence on the estimated wages.

D. Tables
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Table 10: Wage Estimation for West-Germany

Females Males

Wage Equation
Household Member in need for Care −0.011 (0.021) −0.045∗∗ (0.016)
Age 0.028∗∗ (0.002) 0.011∗∗ (0.002)
Age2 −0.000∗∗ (0.000) −0.000 (0.000)
Years of Full Time Work 0.013∗∗ (0.002)
Years of Full Time Work2 −0.010 (0.007)
Years of Part Time Work 0.008∗ (0.003)
Years of Part Time Work2 −0.020 (0.014)
Tenure 0.023∗∗ (0.003) 0.020∗∗ (0.002)
Tenure2 −0.051∗∗ (0.009) −0.037∗∗ (0.006)
Loss of human capital −0.009 (0.006) −0.064∗∗ (0.009)
Degree of Disability 0.002∗∗ (0.001) 0.000 (0.000)

Degree of Disability2 −0.003∗∗ (0.001) −0.001† (0.001)
Years of Education × German 0.011∗∗ (0.001) 0.008∗∗ (0.001)
Years of Full Time Work × German −0.001 (0.002)
Years of Full Time Work2 × German −0.008 (0.007)
Years of Part Time Work × German −0.008∗ (0.003)
Years of Part Time Work2 × German 0.023 (0.014)
Tenure × German −0.010∗∗ (0.003) −0.009∗∗ (0.002)
Tenure2 × German 0.036∗∗ (0.009) 0.025∗∗ (0.006)
Loss of human capital × German −0.022∗∗ (0.007) −0.077∗∗ (0.009)
Years of Work 0.017∗∗ (0.002)
Years of Work2 −0.051∗∗ (0.004)

Years of Work × German −0.003† (0.002)
Years of Work2 × German 0.008∗ (0.004)

Selection Equation
Household Member in need for Care −0.286∗∗ (0.057) −0.201∗∗ (0.074)
Age 0.055∗∗ (0.005) 0.131∗∗ (0.008)
Age2 −0.002∗∗ (0.000) −0.002∗∗ (0.000)
Years of Full Time Work 0.079∗∗ (0.002)
Years of Full Time Work2 −0.003 (0.007)
Years of Part Time Work 0.217∗∗ (0.003)
Years of Part Time Work2 −0.467∗∗ (0.012)
Degree of Disability 0.002 (0.002) −0.005∗∗ (0.002)
Degree of Disability2 −0.006∗∗ (0.002) 0.002 (0.002)
Health: Very good (base)
Health: Good 0.015 (0.023) −0.002 (0.032)
Health: Satisfactory −0.051∗ (0.024) −0.185∗∗ (0.033)
Health: Poor −0.180∗∗ (0.029) −0.571∗∗ (0.038)
Health: Bad −0.678∗∗ (0.051) −1.135∗∗ (0.056)
Married −0.219∗∗ (0.017) 0.330∗∗ (0.022)
Children in HH = 0 (base)
Children in HH = 1 −1.714∗∗ (0.029) −0.110∗ (0.046)
Children in HH = 2 −1.124∗∗ (0.028) −0.113∗ (0.047)
Children in HH = 3 −0.668∗∗ (0.018) −0.129∗∗ (0.025)
Children in HH ≥ 4 −0.256∗∗ (0.025) −0.103∗∗ (0.032)
Other Income −0.000∗∗ (0.000) −0.000∗∗ (0.000)
German 0.224∗∗ (0.021) 0.483∗∗ (0.026)
Years of Work 0.040∗∗ (0.004)
Years of Work2 0.063∗∗ (0.009)

mills lambda 0.067∗∗ (0.010) −0.110∗∗ (0.012)

Observations 58305 49788
Note: Values denote coefficients, standard errors are stated in parenthesis. Wages
are gross hourly wages measured in logs. Loss of human capital is a weighted mea-
sure of years of unemployment capturing depreciation of human capital. Estima-
tion is based on pooled data for the period 1999-2010. Time and region specific
(Bundesland) dummies as well as dummies for occupation, industry sector and
firms size and a constant term have been included in the estimation.
Source: SOEP, own calculation
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Table 11: Wage Estimation for East-Germany

Females Males

Wage Equation
Household Member in need for Care −0.123∗∗ (0.038) 0.038 (0.031)
Age 0.042∗∗ (0.003) 0.015∗∗ (0.004)
Age2 −0.001∗∗ (0.000) −0.000 (0.000)
Years of Full Time Work 0.001 (0.002)
Years of Full Time Work2 0.006 (0.004)
Years of Part Time Work 0.006∗ (0.002)
Years of Part Time Work2 −0.010 (0.008)
Tenure 0.020∗∗ (0.001) 0.009∗∗ (0.001)
Tenure2 −0.031∗∗ (0.004) −0.013∗∗ (0.003)
Loss of human capital −0.078∗∗ (0.006) −0.171∗∗ (0.007)
Degree of Disability −0.001 (0.001) 0.000 (0.001)
Degree of Disability2 0.001 (0.001) −0.000 (0.001)
Years of Work 0.011∗∗ (0.002)
Years of Work2 −0.036∗∗ (0.005)

Selection Equation
Household Member in need for Care −0.351∗∗ (0.102) −0.251∗ (0.100)
Age 0.060∗∗ (0.010) 0.126∗∗ (0.013)
Age2 −0.002∗∗ (0.000) −0.003∗∗ (0.000)
Years of Full Time Work 0.097∗∗ (0.005)
Years of Full Time Work2 0.028∗ (0.012)
Years of Part Time Work 0.181∗∗ (0.006)
Years of Part Time Work2 −0.235∗∗ (0.029)
Degree of Disability −0.001 (0.003) −0.018∗∗ (0.003)
Degree of Disability2 0.006 (0.004) 0.026∗∗ (0.004)
Health: Very good (base)
Health: Good 0.023 (0.044) 0.088† (0.048)
Health: Satisfactory −0.129∗∗ (0.046) −0.035 (0.051)
Health: Poor −0.365∗∗ (0.054) −0.418∗∗ (0.061)
Health: Bad −0.738∗∗ (0.089) −0.843∗∗ (0.092)
Married 0.193∗∗ (0.027) 0.547∗∗ (0.030)
Children in HH = 0 (base)
Children in HH = 1 −1.279∗∗ (0.049) −0.129∗ (0.062)
Children in HH = 2 −0.584∗∗ (0.053) 0.037 (0.070)
Children in HH = 3 −0.311∗∗ (0.034) −0.094∗ (0.037)

Children in HH ≥ 4 −0.185∗∗ (0.043) −0.082† (0.048)
Other Income −0.000∗∗ (0.000) −0.000∗∗ (0.000)
Years of Work 0.056∗∗ (0.007)
Years of Work2 0.130∗∗ (0.016)

mills lambda 0.069∗∗ (0.022) −0.073∗∗ (0.021)

Observations 18711 17077
Note: Values denote coefficients, standard errors are stated in parenthesis. Wages
are gross hourly wages measured in logs. Loss of human capital is a weighted mea-
sure of years of unemployment capturing depreciation of human capital. Estima-
tion is based on pooled data for the period 1999-2010. Time and region specific
(Bundesland) dummies as well as dummies for occupation, industry sector and
firms size and a constant term have been included in the estimation.
Source: SOEP, own calculation
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Table 12: Weekly Net Household Income, STSM Simulation Results

Base Simulation 1% wage increase
Mean St.Dev Mean St.Dev

no work & in cash 448.9 179.2 448.9 179.2
no work & in kind 412.4 225.9 412.4 225.9
part time & in cash 646.4 234.8 647.7 235.1
part time & in kind 398.9 150.8 399.8 150.5
full time & in cash 799.6 180.6 803.0 181.2
full time & in kind 909.1 605.9 911.8 605.8
Note: All amounts are given as weekly amounts.
Source: SOEP, STSM, own calculation.
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