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This chapter develops a simple economic model to analyze the role of in
kind transfers, which can be interpreted as professional care to elderly
people with severe disabilities. It is assumed that these people live
with their children (in working age) who provide them health care: the
amount of health care is determined by free public provision, by additional
professional care bought in the market or by informal care directly given
by the children in terms of leisure. The choice between professional and
informal care depends on thewage rate and on the “productivity” of leisure
in providing health care as compared to professional care. Within this
model the effect of an increase of in kind transfers is examined combined
with an equal cut in cash transfers: this can be interpreted as a generalized
cut in pensions whose ratio could be found in a sort of intragenerational
solidarity between elderly people with and without severe disabilities.
The chapter deals with different alternatives and the conditions assuring
a benefit to families with elderly people with severe disabilities, which
is such to more than compensate the loss imposed to healthy elderly
people. Moreover, the conditions assuring a budget surplus are derived:
these stem from the incentive such policies give to increase labour supply
diverting leisure from informal care. In order to confirm some of the
assumptions of the economic model, we exploit microdata coming from
different sources (primarily SHARE and EUSILC) to provide a statistical
insight. We investigate to what extent available official statistics help in
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detecting various aspects of elderly care and estimate a statistical model
for the probability of turning to professional home care, conditional on
individual and household characteristics.

1 Introduction
The population ageing process is certainly a great challenge for most
developed countries: its features directly impact the pension system and
the provision of health services but have important indirect effects on
labour and insurance markets and on the general tax system. Among the
multi faceted realities of this phenomenon the present work focuses on a
particular aspect, namely, the need for long term care by older adults. This
has been dealt with by a number of authors from different perspectives. To
cite only a few examples: Pestieau and Sato (2008) offer a detailed analysis
of optimal design of long term care; Jousten et al. (2005) analyze the moral
hazard problems which may arise in such context; Mellor (2005) investi-
gates the relationship among insurance policies and informal care from
adult children; VanHoutven andNorton (2004) address the substitutability
relation between informal care andmedical expenses in theUS; Engers and
Stern (2002) develop amodel of bargainingwithin the family to decidewho
should care for aging parents. As these examples suggest, long term care
requires a wide range of instruments both private and public in nature;
the present paper addresses the role played by in kind transfers from the
government. Economists are typically thought to be sceptical about in kind
transfers but only in a highly simplified context a comparison between
in kind and cash transfers favours the latter because of the distortion the
former generates in resource allocation. Since the seminal contribution
by Guesnerie and Roberts (1984), it has been demonstrated that in kind
transfers are preferable in a wide range of situations which are commonly
encountered in the real world. The literature on this topic is quite large and
has dealt with compulsory education, food stamps, housing subsidies and
health care thus encompassing many instruments of the welfare mix of a
developed country: the survey by Currie and Gahvari (2008) reviews the
main economic arguments in favour of in kind transfers.

The chapter develops a simple model to analyze the role of in kind
transfers which can be interpreted as professional care to elderly people
needing long term care. It is assumed that these people live with their
children (in working age) who provide them with health care: the amount
of health care is determined by free public provisions, by additional
professional care bought on the market or by informal care directly given
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by the children in terms of leisure. The role played by the wage rate in
the choice of providing informal care or even of deciding not to enter the
labour market can be demostrated: this permits to differentiate “rich” and
“poor” households. Then, using a simplified functional form for individual
preferences, we analyse the effects, both on public budget and on the
welfare of different households, of some policies consisting in an increase
of in kind transfers combined with an equal cut in cash transfers.

To assess the validity of some of our model assumptions, we also
investigate the empirical relationship between professional and informal
care. This is not straightforward; indeed previous studies on this topic
provided mixed results. For a recent review, see Bauer and Sousa-Poza
(2015) and Broese van Groenou and De Boer (2016). Recent strands of
literature have dealtwith several aspects, such as the caregivingwell-being,
the relationship between work and care, the intergenerational solidarity,
or the links between formal and informal care. Among others, Bolin and
Lundborg (2008) found that informal and formal home care are substitutes,
and that this relationship differs according to a European north-south
gradient. Bonsang (2009) highlights heterogeneous effects of informal
care on formal care use, and suggests that informal care is an effective
substitute for long-term care as long as the needs of the elderly are low
and require unskilled types of care. Josten and De Boer (2015) argued that
an increased need for informal care may lead people to reconsider possible
careermoves. We estimate a statisticalmodel for the probability of turning
to professional home care, conditional on individual and household charac-
teristics, institutional framework and labourmarket conditions. Weexpect
to find a trade-off between formal and informal care (provided by a family
member), which can be affected by the economic/employment status of the
familymembers and by the different level of government assistance for the
elderly.

The structure of the chapter is the following. Section 2 introduces the
economic model. Based on this theoretical framework, section 3 deals
with the effects of different policies which could be implemented with
the primary objective of increasing the living standard of older people
through an increase in free professional care. Policy effects are analysed
in subsections 3.1, 3.2, and 3.3. Data sources and descriptive statistics
are reported in Section 4, and Section 5 presents the statistical approach.
Section 6 discusses the estimation results and illustrates conclusions.
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2 The model
The model focuses on the behaviour of a representative household where
there is also an elderly parent with severe disability: health care to
such people, which can be considered a proxy of their utility function,
is incorporated into the utility function of the household. Health care
is produced by means of leisure and of professional care which is, up
to a limit, provided free of charge by the government. A simplifying
hypothesis is that these two inputs are perfect substitutes but professional
care has a higher productivity: as a general assumption this is surely
questionable depending on the kind and/or severity of the disability but
can be considered as a starting point. For later reference, leisure used to
produce health care is called informal care as opposed to professional. The
utility function also depends on an aggregate of consumption goods while
there is no pure leisure so that the time endowment is divided into leisure
used to produce health care and labour. Labour income is supplemented by
a fixed incomewhich can be interpreted, in the context of the model and of
the simulations presented below, as a pension accruing to elderly people in
the household1. The utility function is thus described:

U(X, g(LC + αPC))

where X is the aggregate consumption good, g(LC + αPC) is the
production function for health care, LC and PC denote, respectively,
leisure and professional care employed to produce health care whereα > 1
given the above assumption about their relative productivity. There are two
budget constraints in order to model the fact that PC is free up to a limit
PC and that the household decides the amount of health care (possibly
zero) but pays professional care only above this limit:

X + PC − PC ≤ wN (T − LC) +R

X ≤ wN (T − LC) +R

R is the pension of old people, T is time endowment,wN indicates the net
wagewhile the consumer price of the aggregate consumption good and the
price of professional care are normalized to one. The household choice is

1If the description of the labour/leisure choice seems unrealistic it is worth pointing out
that the model is consistent with an alternative interpretation where in the family there is a
primaryworkerwith fixed labour supply and a secondaryworkerwhose labour/leisure choice
ismodelled as above; some implications of this alternative view are postponed after the policy
analysis.

166



Coli, Pacini, Pench

described by the maximization of the utility function subject to the above
two constraints and non negativity constraints on X , PC , and LC . From
this problem some possible solutions emerge under the assumption thatX
is always strictly positive: the most important for our purposes are those
concerning the level of professional and informal care and a crucial role
for the wage rate emerges. If wN > 1/α leisure is never employed in the
production of health care and the level of professional care is PC or more;
if wN ≤ 1/α leisure can be employed to produce health care; in particular,
if the amount of professional care is greater than PC labour supply is
zero. The intuition for the above results is straightforward; the severity
of the disability dictates the choice of total health care: if this is above PC
(the level guaranteed by free public provision), the net wage determines
whether formal (professional) or informal (leisure) care is employed. A unit
of leisure provides a unit of health care and the sameoutcome results if 1/α
units of professional care are purchased in the market: the latter, given its
price, has a cost of 1/αwhile the opportunity cost of the former is netwage,
hence leisure is used in the production of health care only if netwage is less
than 1/α. In order to obtain more precise results, as in Pestieau and Sato
(2008), a simple specification can be adopted for the utility function of the
following (Cobb-Douglas) logarithmic form:

U = logX + log(LC + αPC)

Given this particular (and restrictive) functional form, leisure employed in
providing health care and the demands for aggregate consumption good
and professional care are the following ifwN > 1/α:

LC = 0, PC =
PC + R + wNT

2
, X =

PC + R + wNT

2
ifPC ≤ wNT + R (1)

LC = 0, PC = PC,X = R + wNT, ifPC > wNT + R (2)

while forwN ≤ 1/α they are:

LC =
wNT + R − wNαPC

2wn

, PC = PC,X =
wNT + R + wNαPC

2

if wNαPC < wNT + R (3)

LC = 0, PC = PC,X = R + wNT, if wNαPC ≥ wNT + R (4)

LC = T, PC =
PC + R − T/α

2
, X =

PC + R + T/α

2
if PC < R − t/α (5)

As can be seen, household behaviour depends on a number of parameters
some of which are under the control of the government. Given the
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interpretation of PC as professional long term care freely available to
elderly people with severe disabilities, it is reasonable to assume that its
level is determined so as to achieve a minimum standard of living: in this
light, the most plausible outcomes are those described by (1) and (3) while
(5) can emerge only if PC is very low (with respect to the desired level of
health care) or if pension is a significant component of household income.
The role of the government must be further discussed to introduce the
policies which will be described in the following section. In particular it is
assumed, for simplicity, that the public budget includes PC , pensions and
a public expenditure G on the expenditure side, and indirect and income
taxes on the revenue side; it is thus necessary to introduce additional types
of individuals, namely labourers, representative of households without old
people, and old people living alone not needing long term professional care
which will be called healthy retired. Using superscript L for labourers, H
for healthy retired and NH for households with old people with severe
disabilities (non healthy households), the public budget is:

t(XL +XH +XNH) + ti(L
L + LNH) = G+ PC +RH +RNH

where ti is the income tax rate and t the indirect tax rate.

3 Policy analysis
The first policy proposed in this section consists of a combined increase
in PC and decrease in R; the justification for the combined decrease
in pensions can be motivated by a sort of intragenerational solidarity
betweenhealthy andnonhealthy elderly people: in a bitmore sophisticated
model the increase in PC could be valued by healthy retired if they have
a probability of experiencing severe disabilities in the future. Standard
economic analysis evaluates the effects of such a policy imposing budget
balance and computing the implied change inR and PC ; here it has been
chosen to finance the increase in PC by an equal decrease in R thus not
imposing budget balance; the reason for this choice is mainly due to the
fact that this policy affects a number of variables, some of which could be
considered possible goals of the policy; to be more explicit, the possibility
of having a budget surplus can be considered per se an interesting result.
Moreover, even if the public budget can be considered under the control
of the government, the proposed policy directly affects three different
budgets: that of the social security system, the general fiscal revenue and,
possibly, that of the local government responsible for the provision of PC .
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LetN1 andN2 be the number of, respectively, non healthy households and
healthy old people withN = N1 +N2. the proposed policy requires:

N1dPC = −NdR

or, equivalently:
θdPC = −dR

where θ = N1/N. A starting hypothesis to analyse the effects of the
proposed policy is that, among the feasible choices derived in the preceding
section, the demands describing household behaviour are (1) and (3) above.
For further reference, let us indicate households with wN > 1/α as non
healthy rich and those with wN ≤ 1/α as non healthy poor where non
healthy refers to the presence of old people with disabilities; finally let n1

be the number of non healthy poor.

3.1 Budget effects
The first effect which is dealt with concerns the public budget; in its
computation, labourers are not considered since the policy does not affect
their behaviour. In order to have a positive change in public budget, the
condition is the following, where the term wNα refers only to the non
healthy poor and thus is less than one:

θ(βγ + 1) + βwNα(1 + γ) > (1 + β) (6)

where β = n1/N1 is the proportion of the non healthy poor on the total of
the non healthy and γ = ti/t is the ratio between direct and indirect tax
rates; if these rates are equal the above condition yields:

βwNα > (1− θ)
1

2
(1 + β) (7)

The parameters involved derive from the fact that there are some effects
working in opposite directions: healthy elderly people decrease their
consumption of the same amount as the decrease inR (being pension their
only source of income) thus reducing the revenue from indirect taxes; the
non healthy rich increase their consumption (and indirect tax revenue)
because the effect of the decrease in R is more than compensated by the
effect of the increase in PC ; the non healthy poor increase (decrease)
their consumption if wNα is greater (less) than θ but unambiguously
increase their labour supply in response to the increase in PC : the
crucial role played by this last effect, demonstrated by Ghavari (1994) in a
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different framework, is best pointed out by observing that, when the ratio
between indirect and income taxes is one, the aggregation of the other
effects negatively affects the public budget given the assumption about
preferences of the present model. Consequently, it is not surprising that
if the probability of having a positive budget change is higher, the greater
γ is; two other parameters working in the same directions are θ and β: for
a givenN1, the greater θ is, the greater the increase in labour supply of non
healthy poor is and the less the decrease in consumption of healthy retired
is; the positive effect of c is granted only if βwNα is sufficiently close to
one. If indirect and income taxes are levied at the same rate a sufficient
condition to have a positive budget change iswNα > (1− θ)2.

The proposed policy might be modified, perhaps by equity considera-
tions, exempting from the reduction in R the non healthy poor. In this
case a positive change in revenue requires, if ti = γt :

(1− β)
1

2
(1− θ′) +

1

2
βwNα(1 + γ) > θ′′

and, with equal tax rates:

βwNα+
1

2
(1− θ′)(1− β) > θ′′

The new parameters are:

θ′′ =
N2

N − n1
=

N2/N

1− βN1/N
=

1− θ

1− βθ
> 1

and:
θ′ =

N1

N − n1
=

θ

1− θβ

which is less than 1 if β(1 + θ) < 1. As can be seen, the conditions for
a positive budget change are a bit more complex and the only parameter
which has an unambiguous positive effect on the budget is the ratio
between direct and indirect tax rates. The reason can be found in the
fact that the exemption of poor families boosts their consumption but
generates a smaller increase in their labour supply and the larger cut in
pensions for rich families andhealthy retired lowers consumption and thus
the revenue from indirect taxes. As a result, a crucial role might be played

2The above conditions are more stringent if we consider the possibility that some of the
non healthy rich e non healthy poor choose an amount of health care equal to PC ; the
explanation of such result derives from the fact that for some households now there is no
effect on labour supply.
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by θ′ because if it is less than 1 the net effect of the change inPC andR for
rich families increases tax revenue. As a finalmodification of the proposed
policy the change inPC could befinancedby adecrease inR ofnonhealthy
rich only such that:

dR = − N1

N1 − n1
dPC = − 1

1− β
dPC

Such a policy can bemotivated by an additional implicit redistributive goal.
Now the change in revenue is, with equal tax rates:

tβ

(
wNα− 1

2

)
which is positive if wNα > 1/2 remembering that wNα in all the above
expressions refers to non healthy poor.

3.2 Welfare effects
The analysis so far developed must be integrated by a description of the
effects generated by the proposed policies on the welfare of the different
types of households and an immediate result is that the healthy retired are
unambiguously damaged by any policy cutting their income, since they
gain nothing from the increase in PC . Then the analysis focuses on the
unhealthy rich and poor and computes the sign and magnitude of their
welfare loss or gain.

Starting with the first policy proposed (and under the assumption that
no household chooses to provide health care in the limit of PC ), it can be
demonstrated that aggregate welfare is given by:

(N1 − n1)λR(1− θ) + n1(λ
PC
P − λI

P θ)−N2λHθ

where λR is the marginal utility of income for rich families which also
equals the marginal utility of professional care; λPC

P and λI
P are, respec-

tively, the marginal utility of professional care and of income for poor
families with the latter greater than the former; finally λH is the marginal
utility of income for the healthy retired. It is interesting to point out that
λPC
P > λI

P θ if θ < wNα ≤ 1. Since we are mainly interested in the sign of
the welfare change it is useful to divide the above formula byN1 obtaining
the following condition for a positive aggregate welfare change:

(1− β)λR(1− θ) + β(λPC
P − λI

P θ)− (1− θ)λH > 0 (8)
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As a result, under some assumptions concerning the behaviour of house-
holds with old people with disabilities, the proportion of unhealthy people
in the total elderly population, the proportion of unhealthy poor, and the
wage rate of poor families, the first policy proposed generates a welfare
gain for the unhealthy rich and poor and a welfare loss for the healthy
retired. If, in addition, the welfare gain for the unhealthy is sufficiently
high it may overcome the welfare loss for the healthy retired. This
conclusion can be better qualified if the “private” marginal utilities in the
above formula are interpreted as (or replaced by) “social” marginal utilities
which, in a utilitarian framework, are simply their private counterparts
multiplied by the social weight of the concerned individuals/households:
in other terms, they express the value for society of an additional euro given
to individuals/households. Taking into consideration themotivation of the
proposed policy it is reasonable to assume that unhealthy people have a
higher social weight than the healthy retired and this might give an overall
welfare gain for society as a whole.

If the policy exempts the unhealthy poor, the condition for a positive
aggregate welfare change is:

(1− β)λR(1− θ′) + βλI
P − λHθ′′ > 0 (9)

Now the unhealthy poor are unambiguously better off but the condition
for a positive welfare change involves parameters θ′ and θ′′ and only the
latter is surely less than 1; if θ′ < 1 then the first two terms are positive.
Finally, if the policy redistributes fromnonhealthy rich to nonhealthy poor,
a positive aggregate welfare change requires:

β(λI
P − λI

R) > 0 (10)

In this case it is sufficient to assume that the social marginal evaluation of
the poor is greater than that of the rich to have a positive aggregate welfare
change.

3.3 Overall effects
We can put together the results of the previous sections to give an overall
evaluation of the proposed policies. The first finances an increase of in
kind transfers (PC) with a generalized cut in pensions; the reason can
be found in a desire to alleviate the conditions of old people with severe
disabilities living in a family and to permit a substitution of professional
for informal care within the family; the financing scheme can be justified
by a sort of intragenerational solidarity between healthy and non healthy
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elderly people. Conditions have been found such that this policy generates
a positive change in the overall public budget and a positive aggregate
welfare change. For the latter result, a crucial condition is:

wNα > θ

wherewN is thewage rate of the poor andα > 1 is the relative productivity
of professional care with respect to informal care in providing health care.
Under the assumption that indirect and direct tax rates are the same, the
former requires:

wNα > (1− θ)
1

2

(
1

β
+ 1

)
where β and θ are, respectively, the share of poor in the unhealthy total
and the share of the unhealthy in the total elderly population. What can
be said is that the larger β is, the larger the range of values is for the
parameters which fulfill both conditions; on the contrary, the smaller β is,
the larger the probability that only the former is fulfilled. The second policy
proposed differs from the first financing the change of in kind transfers by
a reduction of pensions of the rich unhealthy and the healthy retired, thus
exempting the non healthy poor: equity reasons can be found behind this
choice. The condition for a positive aggregate welfare change is:

(1− β)λR(1− θ′) + βλI
P > λHθ′′

whereλR,λI
P andλH are, respectively, the socialmarginal utility of income

of the non healthy rich, of the non healthy poor and of the healthy retired,
while θ′ and θ′′ are, respectively, the share of the non healthy and the
healthy in the total of the healthy and the nonhealthy rich. Under the above
assumption on tax rates, a positive change in revenue is granted if:

(1− β)
1

2
(1− θ′) + βwNα > θ′′

Given that it is reasonable to assume that λI
P > λR ≥ λH , it is highly

plausible that a positive change in revenue also implies a positive welfare
change. Under the last policy proposed, the burden of the increase in
PC is entirely borne by the unhealthy rich: if wNα > 1/2 this policy
achieves both a positive change in revenue and a positive aggregatewelfare
change. Even if this result can be interesting from a policy perspective
an even stronger result was already established by Gahvari (1995) within
a model where only income taxes are levied. A general conclusion is that
the choice of the policy to implement requires detailed information about
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household net wage rate, and the structure of older population. A more
subtle point concerns the interpretation of the model as encompassing a
primary and a secondary worker: now the wage rate in the above formula
should be representative of the wage rate of the secondary worker and this
complicates the identification of poor families because a lowwage ratemay
no longer be correlated with a high family income.

4 Data sources and descriptive statistics
We aim to find empirical evidence supporting our model assumptions and
the feasibility of policymeasures such as those investigated in the previous
section. To this end, we provide a brief overview of the main data sources
available on the supply and use of social protection services, with focus on
the assistance for elderly care. European official statistics provide data at
both macro and micro level.

On the macro side, it is possible to analyze social protection expendi-
tures of EU countries and receipts through four main data sources: the
System of Integrated Social Protection Statistics (ESSPROS) and National
Accounts by Eurostat, the Social expenditure database by OECD and the
Social Security Inquiry by ILO. These data sources, though not perfectly
homogeneous, allow one to obtain a detailed and complete description
of social protection systems in Europe (Coli et al. 2016). ESSPROS
represents a yardstick in thefield of social protection statistics. Subsequent
statistical frameworks were developed in harmonization with its concepts
and definitions. According to ESSPROS, social protection is defined as
encompassing “all interventions from public or private bodies directed to
relieve households and individuals of the burden of a defined set of risks
and needs, provided that there is neither a simultaneous reciprocal nor an
individual arrangement involved” (Eurostat, 2011, p. 9). The categories of
risks and needs covered are eight, namely: Sickness/health care, Disabil-
ity, Old age, Survivors, Family/children, Unemployment, Housing, Social
exclusion not elsewhere classified.

The Old age function covers the provision of social protection against
the risks linked to old age: loss of income, inadequate income, lack of
independence in carrying out daily tasks, reduced participation in social
life, and so on. Medical care of the elderly is not taken into account, as all
health care expenditure is reportedunder theSickness/health care function
(Eurostat, 2011, p. 45). The Survivors function includesmainly benefits that
provide a temporary or permanent income to people who have suffered
from the loss of spouse or next-of-kin, usually when the latter represented
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the main breadwinner for the beneficiary (Eurostat, 2011, p. 47). ESSPROS
distinguishes benefits in kind and benefits in cash, as well asmeans-tested
and non means-tested benefits.

National statistical offices disseminate also micro data on the supply
and use of social protection services. However, these statistics seldom
permit sound comparisons among countries. Within micro data sources,
harmonized household surveys (e.g., EUSILC European statistics on In-
come and living conditions) are essential in comparing the demographic,
economic and social characteristics of households covered by social protec-
tion systems. EUSILC is the reference source for comparative statistics on
income distribution and social inclusion in the European Union. The refer-
ence population includes all private households and their currentmembers
residing in the territory of the countries at the time of data collection.
EUSILC collects information on social benefits received by households and
their members. The Social benefits collected at individual level are the
following: unemployment benefits, old-age benefits, survivors’ benefits,
sickness benefits, disability benefits, and education related allowances.

In addition to the EU official statistics, a rich source of information
consists of data coming from the Survey of Health, Ageing and Retirement
in Europe (SHARE, Börsch-Supan, 2016; Börsch-Supan et al, 2016)3. SHARE
is a multidisciplinary and cross-national panel database of micro data on
health, socio-economic status and social and family networks ofmore than
123,000 individuals (approximately 293,000 interviews) from 20 European
countries (plus Israel) aged 50 or over. Here, we combine information
coming fromdifferent sources, so that the result is a pooleddataset contain-
ing both individual/households and country level variables. Specifically,
we use data from SHARE Waves 2 (reference year 2006/2007) and include
in the analysis 11019 individuals aged 65 or over from a selection of 7
European countries. Other individual and household characteristics (for
the same target population, i.e., households with a person aged 65 or
over) are included as country averages from EUSILC (reference year 2006).
Unfortunately, it was not possible to use data on social benefits because of
comparability reasons: for 2006, some countries collected benefits in gross

3This paper uses data from SHARE Waves 2 release 5.0.0 (DOI: 10.6103/SHARE.w2.500)
and easySHARE release 5.0.0 (DOI: 10.6103/SHARE.easy.500). The SHARE data collection has
been primarily funded by the European Commission through FP5 (QLK6-CT-2001-00360),
FP6 (SHARE-I3: RII-CT-2006-062193, COMPARE: CIT5-CT-2005-028857, SHARELIFE: CIT4-CT-
2006-028812) and FP7 (SHARE-PREP: N211909, SHARE-LEAP: N227822, SHARE M4: N261982).
Additional funding from the German Ministry of Education and Research, the U.S. Na-
tional Institute on Aging (U01-AG09740-13S2, P01-AG005842, P01-AG08291, P30-AG12815, R21-
AG025169, Y1-AG-4553-01, IAG-BSR06-11, OGHA-04-064) and from various national funding
sources is gratefully acknowledged (see www.share-project.org).
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values other countries in net values. Country-level variables describing old-
age welfare services come from ESSPROS (reference year 2006).

Tables 1 and 2 show a synthetic description of variables used in the
subsequent analysis with relative data source. Table 3 presents summary
statistics of the main individual-level variables used in the analysis. We
report averages and shares, respectively for quantitative and categorical
variables, by country. In order to be selected in our analysis, respondents
had to be at least 65 years old. Finally, Table 4 contains country averages
and welfare system indicators, which allow us to better characterize the
family status, the institutional framework and the labour market condi-
tions of different countries. Differences across countries emerge, which
also reflect different welfare state typologies.

5 Empirical analysis
The objective of our analysis is to contribute to a better understanding of
the relationship between professional and informal care. To this end, we
consider the individual binary outcome “Home care” as a function of both
individual/family-level and country-level characteristics. This variable
indicates whether the respondent has received home care during the last
twelve months. This includes professional or paid nursing or personal
care, professional or paid home help, e.g. meals-on-wheels and may be
interpreted, consistently with the theoretical model presented in Section
1, as the professional care demanded in addition to that freely provided by
the government. We aim to investigate howdifferent personal and familiar
conditions, policy environments and institutions affect the outcome, thus
contributing to the policy debate about the role of old-age welfare services
in the decision to use formal care.

There is a natural hierarchy within the data: there are observations at
the individual/family level nested within the country level. This multilevel
structure affects model specification and estimation. Possible strategies
in quantitative analyses of multi-country datasets include the following:
pooling the data for all countries (and using cluster-robust standard errors),
using separate models for each country, country fixed effects models, or
multilevel models (also known as random effects models or hierarchical
models). Multilevel models appear to be the natural choice when one
is interested in the country-level predictors or the variance component
structure, investigating to what extent unobserved country factors affect
population units (families). Our dataset contains thousands of observation
at the individual level, but the number of countries is small. Recently,
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Bryan and Jenkins (2015) argued that the small number of countries in
most multi-country datasets severely constrains the ability of multilevel
regression models to provide robust conclusions about the effects of
country-level characteristics on outcomes (see also Austin, 2010). Based
on this literature, we opted to estimate a pooled logistic regression model
using the whole sample. When the dependent variable is dichotomous
(as in our case), or otherwise non-normally distributed, it requires one to
estimate a generalized linear model. Considering an individual outcome
yij taking on value 1 with conditional probability pij , the logit model or
generalized linear model (with link function logit) is the following:

ln

[
pij

1− pij

]
= X ′

ijη + Z ′
ijµ

for individual unit i and country unit j. We assume yij conditionally
distributed as a Bernoulli random variable; we useX andZ to denote indi-
vidual and country variables, respectively. Vectors η and µ are parameters
to be estimated. Because of the classical assumptions of independence of
the observations conditional on the explanatory variables anduncorrelated
residual errors, we compute cluster robust standard errors to account for
the multilevel structure and make results more reliable.

We present results in Table 5 where the set of explanatory variables
includes demographic and socioeconomic characteristics of the respon-
dent, health variables, variables concerning children as informal caregivers
and variables representing institutional differences in labour markets and
welfare systems, some ofwhich have a direct counterpart in the theoretical
model. Wecandirectly examine the signof the estimates of the coefficients
associated with the variables and their standard errors, to assess the role
in increasing or decreasing the probability of home care. We can also
interpret results as odds ratios (obtained by computing the exponential
function of the coefficients).

6 Results and concluding remarks
Estimation results point out some interesting evidence, which generally
confirm our economic model assumptions and suggest additional inter-
pretations. Age and education appear to increase the probability to turn
to home care: age is implicitly considered a determinant of the need for
long term care; while the education level of the elderly subject can be used
as an indicator of the socio-economic level. Health variables positively
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contribute to the decision of professional care use and in the theoretical
model determine the need for health care which enters the household
utility function. The significant negative effect displayed by family size
may be interpreted within the theoretical framework as the availability
of leisure time to devote to informal care; the same explanation may
be offered for the variable “Child living close” even if this has no direct
counterpart in the economicmodel. More interesting is the negative effect
that the inactivity rate plays in reducing the probability of professional
home care: as assumed in the economic model inactive people devote
their leisure to provide informal care as a substitute for professional
care. As far as old-age welfare policies are concerned, we can see that
the increase of in kind benefits over cash benefits seems to reduce the
probability of home care (even if the coefficient is no more significant
when using cluster adjusted standard errors): this is in line with the
theoretical model given that a result of the proposed policies is a reduction
in purchased professional care. Similarly, the relative amount of total
benefits (which mainly includes cash benefits) positively affecting the
decision to use professional care corresponds to the assumption of positive
relation between cash and in kind benefits and the demand for professional
care. A final reflection concerns the negative effect of income percentiles
which is not significant, while in the model a crucial role is played by net
wage: a possible explanation may be that household income is a more
comprehensive variable and cannot be directly reflected in the net wage;
another explanation maintains that income is a good proxy for net wage
but in the real world there are frictions and/or costs, not theoretically
modelled, in the labour market which prevent the switch from leisure
to labour assumed in the model. Moreover, under the interpretation
with a primary and a secondary worker, family income might be a poor
approximation for the wage rate of a secondary worker.

The empirical investigation vis a vis the theoretical model witnesses
that the presence of (inactive) children reduces the probability of purchas-
ing professional care in addition to those freely supplied, but it does not
support the further effect on labour supply which plays a relevant role in
the results discussed in Section 3 above. This is a limitation of the data
set at hand, in that it does not allow us to exactly reproduce the proposed
theoretical framework. SHARE data present the advantage of providing a
wide picture of elderly people’s health and living conditions , but there is
no detailed information on relatives, especially with regards to personal
incomeandemployment situation. Somevariablesweusedwere recovered
from other sources (EUSILC and ESSPROS) as family or country averages

178



Coli, Pacini, Pench

in absence of individual values. We plan to extend the analysis by better
exploiting the information provided by EUSILC data and/or other sources,
with the aim of acquiring personal income datawithin the family of elderly
people.
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Tables

Table 1: Variables description. SHARE

Data source: SHARE
Variables Description Categories
Private care Received care from private

providers
1 if yes

Home (paid) care Received professional care dur-
ing past 12 months

1 if yes

Age Age Numeric
Family size Number of family members Numeric
Education (years) Years of education of respon-

dent
Numeric

N. children Number of children Numeric
Child in hh At least 1 child in the same

household
1 if present

Child less than 1 km Child living less than 1 km 1 if present
Help outside hh Received help from outside the

household
1 if Yes

Health self perception Self-perceived health (0-5) 1 if Poor
Difficulties in daily living Activities of daily living index

(0-4)
1 if index high

Difficulties in mobility Mobility index (0-5) 1 if index high
Retired Job position 1 if retired
Not able to make ends meet Household able to make ends

meet
1 if not able

Income percentiles Household income percentiles From 1 to 10

181



Long Term Care and the Role of In Kind Transfers

Table 2: Variables description. EUSILC and ESSPROS.

Variables Description Source
NDEGREE M Household number of members

with tertiary education
EUSILC

NFEM M Household number of female
members

EUSILC

NINACTIVE FL M Household number of inactive
members

EUSILC

NINACTIVE FEM M Household number inactive
female members

EUSILC

NINACTIVE MALE M Household number of inactive
male members

EUSILC

NRETIRED M Household number of retired
members

EUSILC

NUNEMP M Household number of
unemployed members

EUSILC

AGE M Average age of household mem-
bers

EUSILC

NWORK M Household number of members
with a job

EUSILC

BENEFITS OLD SUV Benefits for old age and survivors
functions (PPS per head)

ESSPROS

NMT OLD SUV Non means-tested benefits for old
age and survivors functions (PPS
per head)

ESSPROS

MT OLD SUV Means-tested benefits for old age
and survivors functions (PPS per
head)

ESSPROS

BIK OLD SUV Benefits in kind for old age and
survivors functions (PPS per head)

ESSPROS

CASH OLD SUV Cash benefits for old age and sur-
vivors functions (PPS per head)

ESSPROS

NMT MT Ratio between non means-tested
and means-tested benefits (old age
+ survivors)

ESSPROS

BIK CASH Ratio between in-kind and cash
benefits (old age + survivors)

ESSPROS

BENEFITS REL Ratio between country and EU15
benefits (old age+survivors, PPS
per head)

ESSPROS
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Table
4:D

escriptive
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variables-ESPRO
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SILC
data).
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N
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N
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RETIRED
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