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Abstract

From a classic static model of time allocation with altruism,
testable implications relative to the e¤ects of the di¤erences in
policy intervention on informal care and participation are derived.
These are then tested by comparing working and informal caring
choices in Italy and The Netherlands, two countries that di¤er
deeply in the policy interventions towards adults in need and
in the accessibility to part-time working positions. The analysis
is conducted by comparing the estimated coe¢ cients of a mul-
tivariate dynamic binary probit on informal care provision and
participation on a panel sample of working age married women of
the two countries. As predicted by the model, results reveal for
The Netherlands, with respect to Italy, the absence of a negative
causal e¤ect of informal care on labour market participation, a
lower state dependence in informal caring decisions and a non
signi�cant role of income levels in determining caring choices.
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1 Introduction

The Long Term Care (LTC)1 is one of the challenges posed by population
ageing. In developed countries, the number of elderly people is growing
and the share of elderly with severe disabilities seems also to be growing
along with life expectancy (Robine et al. 2002)2.
The LTC can either be provided formally (by the State or by the

market) or informally (by the family). The informal provision of care
towards the elderly was in the past the far most widespread method of
help. The reduction of the family size and of the familiar networks are
however compromising the adoption of such a solution. Care responsi-
bilities are often uniquely in charge of the spouse or of the daughter and
constitute a very high burden also from the psychological point of view.
On the opposite perspective, informal care-giving still appears to be the
favorite solution of assisted individuals (Lundsgaard 2005).
Informal care and work are potentially competing demand of time.

European Union countries are now promoting an increase in female par-
ticipation and the growth in the rates of participation of females in the
labour market is expected to in�uence care activity rates. Vice versa
caring responsibilities are expected to encumber participation.
Whether it is better to promote informal care-giving, provide direct

public help, or provide incentives for insurance is debatable. Whatever
the policy solution countries decide to undertake, exploring the mecha-
nisms that link work and care and how those are a¤ected by di¤erent
policies seems promising. In particular, it is important to understand
whether informal care-giving reduces women�s labour market participa-
tion and vice versa, and how e¤ective policies aiming at reducing this
trade-o¤ are.
In the literature, informal caring and working have been studied

mainly as exogenous or predetermined decisions one with respect to the
other (Spiess and Schneider 2002, Carmichael and Charles 1998 and
2003, Viitanen 2005). The focus furthermore has been mainly on the ef-
fects of informal care on work. A rigorous approach, however, must treat
caring and working decisions as simultaneously determined, as done for
example in Heitmueller and Michaud (2006). Furthermore it would also
be interesting to understand what role is played in the decisional process
by the institutions. As far as I know, there is only one work that looks
at the role of institutions and it only focuses on how the availability of

1LTC is identi�ed as the provision of non medical care to adults in need because
impaired in some activities of daily living (ADL) or instrumental activities of daily
living (IADL).

2However, not all the studies agree in stating such a tendency (Cutler 2001).
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publicly supplied formal care in�uences the informal care provision rates
of a country (Viitanen 2007).
This paper adds to the literature on the topic in that it analyses

how institutions in�uence the simultaneous and dynamic relationships
between informal care and labour market activity. The focus is on mar-
ried women because they have a traditionally high involvement in caring
activities and a relatively more elastic labour supply compared to both
men and single women3.
In a classic static model of time allocation with altruism, testable im-

plications relative to the e¤ects of the di¤erences in policy intervention
on informal care and participation are derived. These are then tested by
comparing working and informal caring choices in Italy and The Nether-
lands, two countries that di¤er deeply in the policy interventions towards
the elderly and disabled and in the accessibility to part-time working po-
sitions. In Italy, public provision of services for the elderly and disabled
is minimal and families have to cover a substantial part of non-medical
care needs. In addition, the access to part-time working positions is di¢ -
cult. In The Netherlands, coverage of non-medical care needs is provided
by a speci�c insurance plan and part-time jobs are quite widespread.
The analysis is based on the European Community Household Panel

(ECHP) data. Working and caring decisions are estimated jointly by a
multivariate dynamic binary probit following Heitmueller and Michaud
(2006)�s approach. The estimation technique fully accounts for the si-
multaneity in the two decisions, allowing some crucial questions to be
answered as to whether individuals quit work in order to care for some-
one in need or if, instead, only individuals who are not on the labour
market engage in caring activity, and vice versa.
Throughout an exercise of simulation I am able to show the e¤ects of

the adoption in Italy of the Dutch policy and the e¤ects in The Nether-
lands of the adoption of the Italian one.
The paper is organized as follows. A synthetic review of the literature

is presented in section 2. Section 3 describes the theoretical framework.
Section 4 introduces the econometric speci�cation used. Section 5 il-
lustrates the institutional framework for the assistance to ill/disabled
in the two countries. Section 6 presents the data used in the empirical
analysis and shows some descriptive statistics. Results and conclusions
are reported in section 7 and 8.

3According to Blundell and MaCurdy (1999) review on the literature on the topic,
intertemporal labour supply elasticity for married women places itself in the 0.5-1
range. For critical survey of empirical �ndings see also Berndt (1990) section 11.3B.3.
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2 Review of the literature

Intra-household insurance for illness and disability and its e¤ects on
labour market participation of potential carers have not been studied
much in Europe, but literature on the topic is now growing.
The evidence related to the e¤ect of informal care on work is contrast-

ing. Some studies do not detect any e¤ect of care on work. It is the case
of Wolf and Soldo (1994) for the United States (US), of Viitanen (2005)
for European countries4 and of Schneider and Wolf (2000) for Germany.
Some others �nd a negative correlation between care and work. The evi-
dence is however often limited to speci�c cases. Carmichael and Charles
(1998) in relation to the United Kingdom (UK), �nd that care prevents
people from working if it is intensive, i.e. if the e¤ort exceeds 20 hours
per week. In other studies, the negative e¤ect is detected only when the
dependent individual is living within the household, as in Ettner (1995)
for the US, in Heitmueller and Michaud (2006) for the UK and in Casado
et al. (2007) for Spain. However, Ettner (1996) on a di¤erent sample
of American households also �nds the opposite result: care negatively
a¤ects work especially when care-giving is directed towards parents or
relatives living outside the household.
Di¤erences in �ndings are substantially driven by methodological is-

sues. A negative relationship between care and labour has been proved to
emerge more easily when endogeneity is not accounted for. The choice of
instruments, however, is normally highly constrained by the availability
of the necessary information and by the theoretical framework adopted
to derive the equations to be estimated.
Results are also likely to be sensitive to sample de�nition. When

data are available, in order to get a better picture of the carer situation,
it is appropriate to isolate women at risk of being a carer, as for example
women whose parents are alive and in bad health. This is done by Wolf
and Soldo (1994) for example, but many other studies do not have the
necessary information on parents.
Finally, results depend on the provision of help from other family

members (Börsch-Supan et al. 1992) and on the availability of substi-
tutes for informal care, as for example formal care publicly or privately
provided and/or �nanced. Viitanen (2007) shows that public provision
of home help services for the elderly signi�cantly reduces the supply of
informal care-giving outside the households by 45-49 year old women
(both in intensive and extensive margin). However, it does not a¤ect
care-giving within the household.

4Namely: Austria, Belgium, Denmark, France, Finland, Greece, Ireland, Italy,
The Netherlands, Portugal, Spain and United Kingdom.
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The reverse causality can be a further problem. The negative e¤ect
of care on work can be due to the causal e¤ect of work on care, instead
that of care on work. Such a problem can be excluded only by estimating
the two equations of care and work simultaneously as done, for example,
in Schneider and Wolf (2000) and in Heitmueller and Michaud (2006).
The e¤ect of work on informal care has been studied less5. The two

available works, both focused on the UK, �nd that working activity re-
duces care, see Heitmueller and Michaud (2006) and Heitmueller (2007).
The reduction is however small, even smaller than the e¤ect of care
on work. For example, according to Heitmueller and Michaud (2006),
employment status reduces the probability of providing care by about
-0.78 percentage points (pp.) for co-residential carers and of -1.1 pp.
for extra-residential ones, while being a cohabitant care-giver lowers the
probability of working of about 5.9 pp..

3 Theoretical framework

3.1 A model of optimal time allocation
Let us outline, in a static framework, the time allocation and consump-
tion problem of an altruistic individual, a married woman, member of a
household that includes among the others an elderly parent who is ill or
disabled. His or her illness/disability generates a need for care and his
or her well-being depends on the amount of care received.
The label "care" groups services and activities of heterogeneous na-

ture. In particular, let us consider that "basic" services required for
decent survival - as cleaning, dressing, feeding, etc... - can be indi¤er-
ently supplied informally (xH), i.e. directly by the woman, or formally
(xF ), i.e. bought in the market or provided by the welfare system. For
what concerns such "basic care", formal and informal care are consid-
ered perfect substitutes. In the model, a sort of household production
function (f) transforms the hours addressed to informal provision of care
in care. As usual, f is supposed to have diminishing marginal returns.
There are however some "extra" needs, as the psychological support,

that can be satis�ed only by the woman herself, even jointly with the
provision of "basic care". With respect to the formal care, informal care
then generates an "extra" utility for the cared person and consequently
also for the altruistic care giver (a sort of psychic income as in Gronau
1986). I account for it by inserting the hours of informal care directly in

5The e¤ect of work on care may be di¤erent from the e¤ect of care on work
because the group of individuals that one observes transiting from work to care may
have di¤erent characteristics with respect to the one that is observed transiting from
care to work.
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the utility function.
The woman�s utility function in this context depends on the house-

hold aggregate consumption (C), on her own leisure (L), on care (for-
mally and/or informally) provided to the ill/disabled individual (x) and
on the hours of informal care supplied (H). It is assumed to increase as
consumption, leisure, care and hours of informal provision of care in-
crease, but with diminishing marginal returns. More speci�cally, it is
plausible that care (both formal and informal) behaves as a sort of "nec-
essary" good and, as income increases, after "basic care" needs have
been satis�ed and a certain level of "extra care" provision is reached,
the quantity demanded remains constant. Leisure, instead, usually be-
haves as a normal good: the higher the income, the more the individual
buys it by substituting formal care with informal care. The woman is
supposed to act in order to maximize her utility under the usual house-
hold resource constraints, taking working decisions of other households
members as exogenously determined.
In order to model this, I refer to the literature on the household

production function introduced by Gronau (1973, 1986). For sake of
simplicity the analysis refers to a partial equilibrium environment, where
wages are considered exogenous.
The optimal time allocation between informal care and work can be

derived by solving the following maximization problem:

max
C;x;L;H

U = maxU(C; x; L;H) (1)

Under the following constraints:

x
F
+ xH = x (2)

f(H) = xH (3)

N + L+H �T (4)

p
F
x
F
+ pCC �wN + Y (5)

where: C is the household consumption; x is the amount of care pro-
vided, formally or informally, to the ill/disabled member; x

H
is the

amount of informal care; x
F
is the formal care bought in the market;

f(:::) is the home production function of care that is assumed to have
positive, but decreasing marginal returns (f 0 > 0 and f 00 < 0; where f 0 is
the �rst derivative, f 00 is the second derivative); L is the time devoted by
the woman to leisure; H is the time devoted by the woman to home pro-
ducing care; T is the total endowment of time; N is the number of hours
of market work supplied by the woman; w is the hourly wage; Y is the
total labour and non-labour income of the household, woman�s earnings
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excluded; pF is the price of formal care; pC is the price of consumption,
for simplicity from now on normalized to one.
The �rst order conditions for this problem6 are:

UC =� (6)

Ux=�pF (7)

UL=�w (8)

UH + Uxf
0(H)� �w=0 (9)

First derivatives are indicated by subscripts (e.g. UL is the �rst order
derivative with respect to leisure) and � is the Lagrange multiplier for
the budget constraint. From equations 6, 7 and 9 I obtain:

p
F
f 0(H) = w � UH

UC
; (10)

meaning that, at the margin, the product between the price of formal
care and the marginal product of the hours of informal care provided
(p

F
f 0(H)) must balance the hourly market wage (w) minus the ratio be-

tween the marginal utility of home producing care (UH) and the marginal
utility of consumption (UC).
The reservation wage for the last hour of care is then:

wcare = pF f
0(H) +

UH
UC
: (11)

In addition, from equations 6 and 8 I have:

w =
UL
UC
: (12)

At the optimum, the ratio between the marginal utility of leisure (UL)
and the marginal utility of consumption (UC) must also be equal to the
market wage rate.
The equation 12 can be seen as the reservation wage for the last hour

of leisure:

w
leisure

=
UL
UC
: (13)

6Those optimum conditions are obtained by maximizing the following Lagrangian:
max

C;x;L;H
L = maxU(C; x; L;H) + �(w(T � L�H) + Y � p

F
x
F
� pCC)

with respect to household consumption (C), formal and informal care provision
(x), woman�s hours of leisure (L) and hours of informal care supplied by the woman
(H).
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The optimal time allocation in this setting comes from the comparison
between the hourly market wage (w), the reservation wage for providing
informal care (wcare, see eq. 11) and the reservation wage of leisure
(wleisure, see eq. 13).
In this model, caring and labour market participation decisions are

simultaneously determined and di¤er across potential care-givers accord-
ing to their preferences and their market wages. In comparison with the
ante shock situation, in which no care duties had to be accomplished, for
each hour of the time endowment, if the substitution e¤ect dominates,
ceteris paribus:

� the higher the price of formal care, the higher the probability of
substituting one hour of work and/or of leisure with one hour of
informal care (and the lower the probability of substituting an hour
of care with one hour of work);

� the higher the marginal productivity in producing informal care,
the higher the probability of substituting one hour of work and/or
of leisure with one hour of informal care (and the lower the prob-
ability of substituting an hour of informal care with one hour of
work)7;

� the higher the marginal utility of home producing care, the higher
the probability of substituting one hour of work and/or of leisure
with one hour of informal care (and the lower the probability of
substituting an hour of informal care with one hour of work);

� the higher the marginal utility of consumption, the lower the prob-
ability of substituting one hour of work and/or of leisure with one
hour of informal care (and the higher the probability of substitut-
ing an hour of informal care with one hour of work);

� the higher the market wage, the higher the probability of working
instead of providing informal care or having leisure.

The e¤ect of the health shock a¤ecting the parent on each woman�s
work supply is in principle undetermined. However, once the elderly
parent gets sick, the reservation wage of the woman for each hour of work
changes and is presumably higher than before the shock. In particular,
if it results for some hours to be greater than the hourly wage she has
in the actual work, the substitution e¤ect will induce her to reduce her

7If technology (k) is such that it increases the product for each hour of work acting
as a multiplicative factor ( f(H)=k�g(H)), a better technology always leads to address
more time to production (Gronau 1986).
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hours of work (intensive margin). This can eventually result in quitting
her job completely (extensive margin). If, on the other hand, she is
not initially working, the fact that a health shock strikes the parent
reduces the probability that she will enter the labour market as well as
it probably reduces her amount of leisure.

3.2 The role of institutions
In the model described, the role of institutions emerges indirectly. Let
us consider three policy options: the complete coverage of the "basic"
care expenses, an incentive system towards informal care-giving and an
easier access to part-time jobs.
If coverage of the care expenses for the satisfaction of "basic care"

needs is complete, the "perceived" price of formal care is almost zero
(see eq. 5 and 11 with p

F
=0). This induces to satisfy the "basic care"

needs of the individual more through formal care than through informal
care and determines a sort of income e¤ect: for the same level of care
provided, families have more resources to buy leisure and goods. Three
testable implications can be derived:

� given that the reservation wage for substituting an hour of informal
care with one hour of work (and vice versa) is lower than in the
absence of such a coverage, I expect a lower negative causal relation
between care and work (because I expect fewer people to care, more
people to care less and fewer people to substitute work with care);

� in addition, a "perceived" price of formal care almost equal to
zero leads to a lower dependency of informal care provision on the
marginal productivity in producing it, as f 0(H) enters equation 11
multiplied by p

F
;

� �nally, if the marginal utility of care addressed to the ill /disabled
member is positive, but decreases fast as the quantity of care pro-
vided increases (i.e. acts as a necessary good), I expect a lower ef-
fect of income in explaining informal care provision. In fact, "basic
care" needs will be satis�ed mainly through formal care provided
for free, while informal care is expected to cover a marginal role,
primarily addressed to the satisfaction of "extra" needs for which
there are no substitutes available in the market.

On the other hand, incentives towards informal care provisions that
link the transfer amount to the e¤ective provision of care potentially
lead to a higher negative (causal) e¤ect of care-giving on work and/or
leisure (the right side of equation 11 increases of an additional term).
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The individual, in presence of incentives, can more easily substitute work
and/or leisure with care.
Finally, an easier access to part-time jobs is also expected to reduce

the negative causal e¤ect of care on work and of work on care leaving
to the individual more freedom in choosing the optimal combination of
hours of work and hours of care to provide. Typically, in fact, at least
for what concerns work, individuals are not free of choosing exactly the
desired number of hours to supply, but they can opt only for full-time
or part-time positions.

3.3 The empirical model
In order to test the model implications sketched in the previous para-
graph, I estimate caring and working decisions in two countries that
adopt opposite policies towards long term care and accessibility to part-
time positions and I compare the estimates obtained.
In doing that I will focus on the extensive margin. Working and

caring decisions are modelled as discrete choices. The individual is called
to choose among four possible alternatives: work and care, work and not
care, care and not work, not care and not work.
I allow for state dependence in working and informal caring choices.

As time goes by, the carer is likely to improve her productivity and
ability in caring, a feature that creates state dependence if the price of
formal care is not zero. Furthermore individuals are likely to form habits
and might dislike changes in their daily activities. Finally, state depen-
dence in caring can be thought to derive from a sort of psychological
dependency of the carers towards the cared person. Once activities are
undertaken, it is di¢ cult to withdraw as this would appear as desertion.
As for labour activity, state dependence can be motivated by human

capital accumulation (Heckman 1981a) and by search costs (Eckstein
and Wolpin 1990, Hyslop 1999), as they deeply a¤ect market wages, or
again by habits formation (Hotz et al. 1988).
For each of the K individuals of the balanced panel, the decision to

work (W ) and to care informally (IC) can be formalized, for each t in the
time interval [0; T ], in terms of latent variables under a random utility
framework (Heitmueller and Michaud 2006):

N�
t =xt�

� +Wt�1

�
11 + ICt�1


�
12 +H

�
t 


�
13 + v1t (14)

H�
t =xt�

� + ICt�1

�
21 +Wt�1


�
22 +N

�
t 


�
23 + v2t (15)

with:
Wt=1 if N�

t > 0; Wt = 0 otherwise
ICt=1 if H�

t > 0; ICt = 0 otherwise
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where subscripts referred to individuals are omitted to simplify the
notation and: N�

t is the "desired" number of hours of work at time t;
H�
t is the "desired" number of hours of informal care at time t; x is the

vector of the explanatory variables, including the constant; Wt�1 is the
lagged value of the dummy for labour market participation; ICt�1 is the
lagged value of the dummy for informal caring activity; ��0s , ��0s and

�0s are the parameters to be estimated; vjt (j=1,2) includes all the time
variant unobserved determinants of the choice.
In particular, 
�13 gives the causal e¤ect of hours of work on hours of

care and 
�23 gives the causal e¤ect of hours of care on hours of work.
The vector of explanatory variables includes: taste shifters, characteris-
tics proxying labour market performances and non-labour income (that
includes husband�s labour income, considered as exogenous)8. The time
variant unobserved determinants of the choice (v1t and v2t) are supposed
to be independent across equations.
The reduced form for this model is given by:

N�
t =xt�+Wt�1
11 + ICt�1
12 + v1t (16)

H�
t =xt� +Wt�1
21 + ICt�1
22 + v2t (17)

where:

�=(�� + 
�13�
�)=(1� 
�13
�23); 
11 = (
�11 + 
�13
�22)=(1� 
�13
�23);


12=(

�
13


�
21 + 


�
12)=(1� 
�13
�23); v1t = (v1t + 
�13v2t)=(1� 
�13
�23);

�=(�� + 
�23�
�)=(1� 
�13
�23); 
21 = (
�22 + 
�23
�11)=(1� 
�13
�23);


22=(

�
21 + 


�
23


�
12)=(1� 
�13
�23); v2t = (v2t + 
�23v1t)=(1� 
�13
�23):

Without imposing some restrictions on the values of the parameters
(exclusion restrictions), the parameters of the structural system cannot
be identi�ed. In particular, contemporaneous causality e¤ect can not be
disentangled from the lagged causality e¤ects (that are caught by 
�12 in
the equation for work and by 
�22 in the equation for care). However,
given the hypothesis of independence among time variant error terms of
the structural equations, the correlation among the reduced form error
terms already reveals the presence of causality. The covariance among

8The market wage does not directly enter the equations to be estimated as the
solution of the system of �rst order conditions reasonably implies. Equations 14-15
have in fact to be considered as reduced forms of a system that includes also the
market wage equation (that �xes a wage also for individuals that I do not observe
working). In this way I lose the information on the direct e¤ect of market wages in
determining the choices, but I keep o¤the selection bias problems and the endogeneity
problems that are raised when market wages are directly considered in the equations.
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v1t and v2t is in fact equal to:

Cov(v1t; v2t) =
(
�13�

2
2 + 


�
23�

2
1)

(1� 
�13
�23)2

In case the covariance is negative, either 
�13 or 

�
23 or both are negative

9.

4 The econometric speci�cation

I estimate the dynamic supply of labour and care-giving by using the
econometric speci�cation and the estimation procedure used by Alessie
et al. (2001 and 2004). This procedure allows us to disentangle the
"true" state dependence in the caring and working processes (i.e. the
e¤ects of the lagged dependent variables) from the unobserved hetero-
geneity e¤ects and to check for causality, a result valuable per se but
also necessary to correctly estimate the implications of the theoretical
model mentioned in section 3.2. The model to be estimated is:

N�
t =xt�+Wt�1
11 + ICt�1
12 + c1 + u1t (18)

H�
t =xt� +Wt�1
21 + ICt�1
22 + c2 + u2t (19)

with
Wt=1 if N�

t > 0; Wt = 0 otherwise;
ICt=1 if H�

t > 0; ICt = 0 otherwise;
t=0,...,T.
where subscripts referred to individual is omitted to simplify the

notation and, as before, the xt is the vector of the explanatory variables,
Wt�1 is the lagged value of the dummy for labour market participation,

9Following Wolf and Soldo (1994), in order to identify the causal e¤ect of care on
work, it can also be imposed that care depends on the severity of the impairment of
the disabled, while work does not. This is like imposing ��Health (the coe¢ cient of
the instrument in the equation for work) equal to zero and the causal response can
be derived as:


�13 = �Health=�Health = 

�
13 � ��Health=��Health

where the star indicates the structural equation coe¢ cients.
However, as instruments for the severity in impairment I can only use health and

disability status of households members. Those variables only imperfectly measure
the severity of the status of the individual cared for, for several reasons: I can not
precisely identify the individual to whom care is addressed and the health measure
is self declared and not objective. Furthermore, the speci�cation proposed by Wolf
and Soldo (1994) can be implemented only limiting the analysis to caring activity
provided to a person living within the households, due to lack of data on health
status of non cohabitant members. It would then be impossible to apply it to The
Netherlands, where cohabitation with the adult in need is quite rare. For all these
reasons I have decided not to adopt that approach.

12



ICt�1 is the lagged value of the dummy for caring activity, while the �0s,
the �0s and the 
0s are the parameters to be estimated.
In particular, the error term is decomposed into two parts: a time

invariant individual speci�c component (random e¤ect) and a time vari-
ant component. The individual random e¤ect cj (j=1,2) is supposed to
be distributed according to a bivariate normal with variances �2c1 and
�2c2 and covariance �c1�c2�c. As in all the random e¤ect speci�cations,
I assume cj (j=1,2) to be independent with respect to the explanatory
variables. The time variant error component (ujt; j=1,2) is hypothesized
to be distributed according to a bivariate normal with unitary variances
and covariance �u and to be uncorrelated over time. Those variances
and correlation parameters are also to be estimated.
Given that the speci�cation is dynamic (i.e. it includes the lagged

dependent variable), the presence of unobserved heterogeneity rises the
problem of how to model the initial condition (in t=0) in setting the log-
likelihood. To solve it, I follow a generalization of the Heckman approach
(1981b) adopted by Alessie et al. (2001 and 2004). I estimate two
reduced form equations for the �rst period that do not contain the lagged
dependent variable, but contain a linear combination of the random
e¤ects. The coe¢ cients of the explanatory variables are allowed to di¤er
from the ones referring to subsequent periods. The equations for these
reduced forms are:

N�
0 =x0e�+ c1�11 + c2�21 + e10 (20)

H�
0 =x0

e� + c1�21 + c2�22 + e20 (21)

with
W0=1 if N�

0 > 0;W0 = 0 otherwise
IC=1 if H�

0 > 0; IC0 = 0 otherwisee�0s, e�0s, �0s and the correlation coe¢ cient between the two error
terms e10 and e20, labelled �e, are parameters to be estimated. The
error terms are supposed to be distributed as a standard normal.
Then, the log-likelihood for this speci�cation is:

LogL =
KX
i=1

log

0@+1Z
�1

+1Z
�1

hi(c1; c2) � �2(c1; c2;�c)dc1dc2

1A (22)

where:

hi(c1; c2) = �2(wi10; wi20; �ei0jxi0)
TY
t=1

�2(wi1t; wi2t; �uitjyi1t�1; yi2t�1; :::; xit)

(23)

13



and where:

wijt= qijt
�
xit&j +Wit�1
j1 + ICit�1
j2 + cij

�
wij0= qij0 (xite&j + ci1�j1 + ci2�j2)
qijt=2yijt � 1
�uit= qi1tqi2t�u
�ei0= qi10qi20�e

and &j = � if j=1, &j = � if j=2, e&j = e� if j=1, e&j = e� if j=2.
The subscripts i, t and j respectively indicate the individual, the

time and the equation (j=1 is the eq. for work, j=2 is the eq. for care).
�2 is the bivariate normal cumulative distribution and �2(c1; c2;�c) is
the joint normally density of the unobserved heterogeneity terms of each
equation. The two unobserved heterogeneity terms are supposed to be
jointly normally distributed with mean zero and variance-covariance ma-
trix:

�c =

 
2
�c1 �c1�c2�c

�c1�c2�c
2
�c2

!
:

The model is estimated by using the Simulated Maximum Likeli-
hood technique, that means that I approximate the double integral in
equation 22 by replacing c1 and c2 for each individual with R0 indepen-
dent random draws (couples) from a bivariate normal distribution with
variance-covariance matrix �c and by taking the expected value (i.e. the
average of the probabilities obtained by such a substitution):

+1Z
�1

+1Z
�1

hi(c1; c2) � �2(c1; c2; �)dc1dc2 =
1

R0

R0X
r=1

hi(c
r
1; c

r
2): (24)

Those bivariate random draws are obtained by extracting R0*2 draws
for each of the K individuals from a standard normal distribution10 and
by multiplying each couple of them by the Cholesky decomposition of
the variance-covariance matrix �c:
For a number R0 of random draws that tends to in�nity, the esti-

mator is consistent. Asymptotic equivalence to Maximum Likelihood is
achieved with a number of random draws that grows faster then

p
K.

10More speci�cally: I extract 2*N*R0 draws from a Halton sequence and I take the
inverse of the cumulative normal distribution of each of them, obtaining a series of
normal distributed numbers. The advantage of using the Halton draws is that it pro-
vides a better coverage and it induces a negative correlation across the observations.
This allows us to provide greater accuracy in representing the whole distribution of
the error term with a reduced number of extractions (Train 2003).
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The program is written in Fortran. The maximization is implemented
by using the BFGS algorithm, the default maximization algorithm based
on quasi-Newton method in Fortran.
The standard errors are computed by using the BHHH formula (Berndt

et al. 1974): �
KP
i=1

si(b�)si(b�)0��1 (25)

where si(b�) are the scores (the �rst derivatives of the log-likelihood with
respect to each element of the set of the estimated coe¢ cients).
The marginal e¤ects are estimated, for each equation separately, on

the median value of the explanatory variables �xing the unobserved het-
erogeneity at zero, taking derivatives of the likelihood for continuous
variables and the �rst di¤erence between probabilities for the discrete
ones. Standard errors of the marginal e¤ects are calculated using the
Delta Method.

5 Contrasting Italy with respect to The Nether-
lands

As anticipated, the countries chosen to test the model implications are
Italy and The Netherlands. As far as social insurance in general is con-
cerned, Italy and The Netherlands di¤er greatly, and the diversity is pos-
sibly even more pronounced for elderly care provision. Italy still largely
relies on family, while in The Netherlands LTC is provided through both
the general health system and through a special fund, �nanced with
contribution from wages and pensions (the Algemene Wet Bijzondere
Ziektekosten).
In terms of resources, while the Italian share of GDP devoted to LTC

is about 1 per cent, of which almost 50 per cent out of pocket, in The
Netherlands it is more than 2.5 per cent and almost completely �nanced
by the state (Huber and Hennessy 2004). In terms of institutionalized
care, the percentage of elderly population assisted in Italy is 1.4 per cent,
in The Netherlands 8.8 per cent. Population assisted at home by formal
carers is respectively 3 per cent and 12 per cent (Lundsgaard 2005, Coda
Moscarola 2003).
Moreover, Italy presents, geographically, a very diversi�ed picture,

given that bene�ts in kind are provided at a local level with no require-
ment to "minimum level and standards"11 and that only the monetary

11Available data refer to the period 1998-2001 and are published in the National
Statistical Institute (Istat) website. The Northern area is characterized by the highest
percentage of inhabitants aged 65 or more (4 pp. more than in the Southern regions)
and a higher number of structures and interventions for elderly and disabled. Roughly
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transfers are centralized. In The Netherlands, on the contrary, provisions
are rather more uniform across the regions.
Both countries, however, encourage also informal care. From 1995

on, in The Netherlands, the elderly have a personal budget for care
and nursing and they can use it for employing relatives, only if they
do not cohabit with them, for providing assistance. The care-giver will
be taxed of the income he/she receives like in a formal employment
relationship (Lundsgaard 2005). In Italy special permission and pre-
retirement opportunities (for maximum two years) are further provided
for care-givers if the cared individual is a parent, a child or the spouse
(laws n.335/1995 and n.388/2000).
To sum up, the Italian system is such as to fall back on families,

with little recognition of the informal care activities delivered within
the family, while the Dutch system is largely undertaken by the state,
with only a residual role for the family, which is moreover in many cases
formally recognized.
Italy and The Netherlands also greatly di¤er over how the labour

market is a¤ected, in that part-time working positions are very rare in
Italy, while they are very widespread in The Netherlands. At present,
only 11.3 per cent of the Italian women aged 15-64 is employed in part-
time jobs, versus 49.1 per cent of the Dutch ones (Eurostat 2005).
These di¤erences can be traced back to various factors. Assuming,

however, that household preferences and real wages do not di¤er sub-
stantially across the two countries, one can connect those public policy
interventions to economic determinants of behaviour and delineate a
few a priories. As pointed out in section 3.2, one should expect that
the more e¢ cient the long term care insurance policy of the Netherlands
with respect to Italy, the lower for the Netherlands:

� the causal e¤ect of care on work (and vice versa), as the reservation
speaking, at the beginning of the observation period (1998), Northern regions (Nord
Ovest, Lombardia, Nord Est, Emilia Romagna) have no less than 460 home care
interventions and no less than 7 (public or private) structures every 100,000 inhab-
itants. Regions grouped with the denomination Centro(I) are similar to Northern
regions, while Lazio has almost 300 interventions and 6 structures per 100,000 inhab-
itants. Finally other Central regions (Abruzzo-Molise) have around 100 interventions
and 1 institution being more similar to the Southern area (Campania, group of re-
gions denominated Sud, Sicilia and Sardegna) that has at most 114 interventions and
maximum 4 structures every 100,000 inhabitants. Lombardia is the region with the
greatest number of home care interventions, Sicilia the one with the lowest (only 14
interventions). Emilia Romagna is the �rst region for what concerns the number of
public and private structures, Campania is the last with only 2 structures. Looking
at the evolution of the interventions and of the number of structures over time, it
can be noticed that, despite the progressive enlargement, a signi�cant gap between
Northern and Southern regions persists.
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wage for substituting one hour of care with one hour of work and
the opportunity cost of each hour of leisure are lower;

� the role of income on taking informal care decisions, as "basic care
needs" can be satis�ed by resorting to formal care almost for free
and

� the state dependence in informal caring, as productivity improve-
ments in informal care provision, that is a source of state depen-
dency, play no more a role in the decision given that the price of
formal care is almost zero.

The easier access to part-time positions that also characterizes the
Netherlands (in comparison to Italy) further adds reasons to expect a
lower negative causal e¤ect of care on participation and vice versa, al-
though the more e¤ective incentives to provide informal care can instead
per se sort an opposite e¤ect.

6 Data and sample selection

The analysis is based on the European Community Household Panel
(ECHP): a representative panel of households and individuals of each of
the 12 (later 15) main European countries annually interviewed on in-
come situation, employment status, poverty and social exclusion, hous-
ing, health, migration and other social indicators. It consists of 8 waves,
from 1994 to 2001. The sample totalled some 60,000 nationally represen-
tative households, i.e. approximately 130-160 thousand adults aged 16
or more. The attractive features of the survey are its comparability over
time, the range of economic and socio-demographic information that it
collects and, of course, the comparability across countries. As for the
topic of this paper, it is the only available survey containing information
over time on participation and on caring activities addressed by working
age individuals to adults in need.
The analysis has been implemented by selecting from the sample of

Italy and of The Netherlands the sub-sample of married women aged
less than 55 participating continuously in the survey in the years 1994-
2001. A woman is considered a care-giver if she answered "yes" to the
question "Do your present daily activities include, without pay, looking
after a person (who needs help because of old age, disability or illness)
other than a child?" (question PR006, answers 2 and 3). She works if
she declares to work in paid employment, to be in training or to be self
employed (question PE001, answers 1 to 4).
As independent variables I use: the lagged value of the dummy for

care and work, the age and the age squared, dummies for the level of
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education12, dummies indicating the health status13, the number of chil-
dren aged less than 16, the yearly non-labour income, the dummy for
the ownership of the house, the geographic area of residence (for Italy
only: North, Centre or South) and the cohort (calculated as the year
of birth minus 1900 and divided by 10). The yearly non-labour income
includes the labour and non-labour income of all the family members,
labour income of the woman excluded. It is expressed in thousands of
purchasing power parity units. Transfers are not included to avoid en-
dogeneity problems: their amount is in fact at least partially dependent
on the total household income, women�s earnings included.

6.1 Descriptive statistics
Descriptive statistics reported in table 1 reveal that, compared to Dutch
women, Italian women participate less in the labour market and are more
involved in informal care activities. Despite the lower participation rates,
the average number of hours of work is however higher in Italy than in
The Netherlands because those who work are employed full-time (34.4
hours per week versus 18.2 hours per week).
In general, participation rates of women who provide care are lower

than participation rates of women that do not provide care. Maybe also
because care-givers are on average older, less educated, in worse health
status and with more children; all characteristics that are usually neg-
atively correlated with labour market participation. The participation
rate of women that declare to care is 40.4 per cent among the Italians
and 47.5 per cent among the Dutch, versus respectively 50.7 per cent
and 66.2 per cent of non-carers. While for Italy, the 41 per cent of women
that have cared in at least one year in the observed period never worked,
in The Netherlands only 26 per cent did (see table 2).
Not only the number of informal care givers is higher among the

Italians than among the Dutch - 12 per cent versus 8 per cent - but
also the average number of hours of care supplied by each individual are
higher in Italy than in The Netherlands: 15.1 hours versus 13.7 hours.
Furthermore Italians provide care for longer periods: among individuals
who have cared at least once in the observed period, 41 per cent of the
Italians versus the 31 per cent of the Dutch care for at least three years
(see table 2).

[TABLE 1]

12That is maximum if ISCED is 5-7, medium if ISCED is 3 and is low otherwise.
13Health status is considered "good" if the individual declares to be in a good or

very good health condition, "fair" if it declares to be in a fair condition and "bad"
otherwise.
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As shown in table 3, Italians have a higher probability of starting
care activity and a lower probability of exiting from it (5.4 versus 4.5
and 45.1 versus 48.0). At the same time, they tend to retain their labour
market status more permanently than the Dutch. In Italy, 93.3 per cent
of women who are observed not to work in t-1, still do not work in t
and 93.3 per cent of women observed working in t-1, also work in t. In
The Netherlands the status of non-worker persists instead for 82.6 per
cent of non-workers and 92.4 per cent of the workers. Specularly, the
probability of starting to work for Italian women is lower, 6.7 per cent
versus 17.4 per cent of Dutch women.

[TABLE 2]

Finally, Italians are more likely to cohabit with the adult in need and
to own their house if they are care-givers (see again table 1). Cohabita-
tion involves 42.4 per cent of Italian carers against 16.0 per cent of the
Dutch ones and the percentage of care-givers owning their house is al-
most 81.5 per cent versus 76.5 per cent of non-carers and 74.5 of Dutch
care-givers. However, care-givers are less rich than non-care givers in
both countries, even if such a di¤erence in terms of non-working income
is more evident among Italians.

[TABLE 3]

7 Results

Estimation results in tables 4 and 5 reveal the absence of a causal e¤ect
of care on work in The Netherlands, while signs of it are detected for
Italy. In both countries neither the coe¢ cient of lagged care activity
in the work equation nor the coe¢ cient of the lagged work activity in
the care equation are signi�cant, but for Italy I �nd a signi�cant and
negative correlation among the time variant error terms. That evidence
can signal the presence of negative causality as shown in section 3.3.
The direction of the causality - if from care to work or from work to care
or even in both directions - is however not identi�ed. Such a correlation
in the time variant terms can also be due to unobserved time speci�c
shocks negatively correlated across equations, but, if any, their nature is
not apparent.
If the model�s prediction that wants causality between work and care

to be linked to the degree of completeness in the coverage of LTC ex-
penditures and on the accessibility to part-time positions does not �nd
unambiguous con�rmation, better results are obtained concerning other
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implications of the model. First of all, non-labour income shows a sig-
ni�cant negative e¤ect in explaining informal caring choices of Italian
women (a non-working income of 100.000 ppp unities decreases the prob-
ability of caring of about 5 pp.), while it plays no role in explaining Dutch
women�s behaviour. In Italy, where the cost of formal care provision for
satisfying "basic" needs is directly charged to the households, the in-
come becomes a discriminating factor in informal caring decisions. In
The Netherlands, where those costs are covered by insurance, informal
caring decisions abstract from economic status of the household.
Furthermore, a signi�cant state dependence in caring activity is found

in both countries, but for The Netherlands it is lower than for Italy (hav-
ing cared in the previous year increases the probability of caring of 12.7
pp. in Italy and of 6.9 pp. in The Netherlands). Evidence con�rms
that, in the presence of a comprehensive coverage of the expenditures
for formal care, variables that proxy marginal productivity in producing
informal care have a minor role in explaining caring decisions.
Additional interesting results are the important role of state depen-

dence in working decisions and the signi�cant role of unobserved hetero-
geneity in explaining both working and caring choices. Having worked
in the previous period increases the participation probability of the in-
dividual with median characteristics of 46.3 pp. in Italy and of 48.4 per
cent in The Netherlands. Unobserved characteristics determining deci-
sions appear to be negatively correlated across the equations in both
countries, signalling the presence of groups of individuals whose charac-
teristics lead them to be more prone to "caring and not working" and
of groups more prone to "working and not caring".

[TABLES 4 and 5]

Concerning Italy, estimations further reveal that the probabilities
of working and caring increase with age, but the marginal contribu-
tions of each additional year are each time lower (given the negative
and signi�cant coe¢ cients of the age squared terms). The highest levels
of education are related to participation with the expected sign, while
education plays no role in the caring equation. Di¤erently from what
expected, the health status does not signi�cantly reduce neither labour
market participation nor caring activity and also the number of children
aged less than 16, though being a competing demand of time with re-
spect to any other activity, surprisingly does not play a signi�cant role
(perhaps only small children and new born have, see Michaud and Tat-
siramos 2005). The non-labour income has, as expected, a negative and
signi�cant role in explaining participation, as to con�rm that leisure is a
normal good: the richer you are, the more you buy it. The ownership of
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the house is instead not signi�cant, maybe because very few households
rent apartments in Italy. As expected, given the development gap among
the Italian regions, living in the South reduces the probability of being
employed of 21.7 pp. with respect to living in the Northern regions and
of 15.3 pp. with respect to living in the Central regions. It has however
no signi�cant e¤ect on the caring choices, pointing out, on one hand, a
substantial cultural uniformity among macro-regions, despite the general
opinion that looks at the South as still adhering to a cliché of familistic
cultural values, and, on the other hand, that the di¤erent endowment
of public structures and services that characterizes the North with re-
spect to the South seems to play a non relevant role. Finally, the cohort
has a signi�cant role in explaining caring choices: younger cohorts care
less; it has however no e¤ect on participation. The cohort 1955 has a
probability of caring of 2.1 pp. lower than cohort 1945.
Running the regressions on the sample of working age women living

in The Netherlands (table 5), further di¤erences between the two coun-
tries emerge. The education level counts less in explaining participation,
signalling a labour market in which also low-skilled workers have access.
The third degree of education increases participation by about 4.4 pp.
versus 52.5 for Italy. The health status plays a greater role in explain-
ing participation, good health induces an increase in participation by
almost 31.7 pp., 7.8 in case of a fair health status. The easy access
of Dutch workers to generous invalidity transfers can be at the base of
such a result. The presence of children aged less than 16 signi�cantly in-
creases participation (2.4 pp. each child). This result again contradicts
the expectation for a negative e¤ect of children on female participation
and it can, for example, suggest that if the woman works, the household
is richer and can a¤ord to have more children. The income is e¤ective
in reducing participation, but its e¤ect is rather small; while the own-
ership of the house increases it of 4.5 pp., maybe because of mortgage
commitments (Bottazzi 2004). Younger cohorts seem to work more, the
probability of working for a married woman of the cohort 1955 is about
15.7 pp. greater than for a woman of the cohort 1945.
In the care equation only lagged caring choice, age, good health and

children coe¢ cients are signi�cant. Marginal e¤ects are however quite
small.
Estimations of the coe¢ cients of the initial condition equations are

reported in the Appendix.

7.1 Policy simulations
Simulations addressed to quantify the in�uence of the institutional en-
vironment on working and caring patterns of Italian and Dutch women
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are reported in table 6. The exercise follows the approach used in Del
Boca and Sauer (2006). It takes the sample of Italian women in the last
observed year and it applies to it the estimated coe¢ cients for Dutch
women in order to understand how participation and informal care will
vary under a di¤erent policy. The symmetrical exercise is also done
for the Dutch women. In the exercise the unobserved heterogeneity is
�xed at zero and all estimated coe¢ cients are used, non-signi�cant ones
included.
Under the Dutch policies, the predicted probability of Italian women

working, would increase, while the one of caring would decrease. In par-
ticular, for Italian women14, the probability of working and caring would
increase from 4.5 per cent to 4.9 per cent; the probability of working and
not caring would go from 45.2 to 69.7. The predicted probability of car-
ing and not working would go from 6.0 to 2.6. On the contrary, under the
Italian policies, the quoted predicted probabilities for the Dutch women
would shift respectively from 5.4 per cent to 2.8 per cent, from 67.8 to
35.9, from 2.9 per cent to 6.0.
However, in interpreting these results, a note of caution is in order.

Such a simulation is valid only under the assumption that the institu-
tional environment is exogenous with respect to preferences.

[TABLE 6]

8 Conclusions

The paper investigates the dynamics of caring and working choices of
individuals, focusing on the bidirectional causality relationship between
decisions. The analysis is conducted on the ECHP panel sample of
working age married women of two countries, Italy and The Nether-
lands, with the intent to highlight the role of institutions in determining
participation and caring choices. Indeed, while in Italy care directed to
adults in need still largely relies on the family, in The Netherlands an
almost complete coverage of long term care (LTC) expenditures risks is
provided through both the general health system and through a special
fund. Furthermore, in The Netherlands the access to part-time working
positions is easier.
By developing, in a static framework, a model of optimal time allo-

cation and consumption for an altruistic individual whose parent is ill
or disabled, some testable policy implications are derived. The more

14In simulating the e¤ect of the Dutch policy on Italian women participation and
caring activity, the coe¢ cients of the regional dummies are set to zero.
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comprehensive coverage provision granted and the easier access to part-
time jobs in The Netherlands with respect to Italy would lead to a lower
negative causal e¤ect of care on labour market participation, to a lower
state dependence in caring decisions and to a reduced role of income
levels in determining caring choices.
To test those implications, following Alessie et al. (2004), I es-

timated a multivariate dynamic binary probit of working and caring
choices throughout the simulated maximum likelihood technique.
Estimations do not reveal a signi�cant causal e¤ect between caring

and labour market participation decisions of working age married women
in The Netherlands, while there are some signs of it for Italy. The de-
tected negative and signi�cant correlation among the time variant error
component of the two equations for Italy can in fact be signalling the
presence of causality. The presence and the direction of the causality
- from care to work or vice versa or even in both directions - are how-
ever not unequivocally identi�ed. The lack of strong evidence relative
to causality does not, however, deny the fact that the adoption of more
e¤ective care provision in Italy would have a signi�cant e¤ect. In par-
ticular, a policy like the one adopted in The Netherlands would lead
to be less dependent on household income, showing itself to be welfare
improving. As a side e¤ect, care-giving decisions will also be less state
dependent.
A simulation exercise directed to evaluate what will be the e¤ect

of the adoption in Italy of the Dutch policy shows that the predicted
probability of working would increase, while the predicted probability of
caring would decrease sensibly. Mirror results are obtained by simulat-
ing the e¤ect of Italian policy (or absence of policy) on Dutch women�s
choices. The results of course encounter limitations in the partial equi-
librium analysis and in the supposed exogeneity of policies with respect
to preferences. Finally, it has to be mentioned that the ability of the
model to draw unambiguous conclusions on the topic can be potentially
limited by the fact that exposure to the risk of having to provide care
cannot be controlled for (there is no information on the number of alive
parents of the couple and their health conditions) and there are no data
on the cost of formal care.
Future works can extend and deepen the present analysis in few direc-

tions. Analysis can be completed by ranking other European countries
included in the ECHP survey on the bases of the coverage granted by
their long term care policies and by checking the strength of the theoret-
ical implications derived on this enlarged group of states. Subsequently,
the focus can be shifted on the intensive margin by looking at the causal
e¤ect of the e¤ort in caring on the e¤ort in working, both measured by
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the number of hours dedicated to each activity.
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