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Abstract

As income rises, the risk of disability in old age declines, while life
expectancy increases. These correlations strengthen the case for public
long-term care (LTC) insurance over public pension systems. However,
this perspective shifts when considering family solidarity—specifically, the
informal care provided by spouses and children to elderly relatives. When
viewed through the lens of altruistic caregiving motives, the argument
for social LT'C insurance becomes more nuanced. The interplay between
formal and informal care is a key factor in shaping optimal policy. In
this paper, we demonstrate that when family members reliably provide
informal care, the design of a comprehensive public LTC system depends
on the existence of a private insurance and on the degree of substitutability
between informal and formal care.
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1 Introduction

The provision of long-term care (LTC) has emerged as the defining policy chal-
lenges facing modern welfare states. Though the need for such care has always
existed, it was long regarded as a private family matter rather than a distinct
social risk warranting dedicated public intervention. That consensus has shifted
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dramatically, giving rise to a rich and expanding literature on social insurance
for LTC. Two forces principally drive this transformation: the rapid aging of
populations — particularly the growth of the very elderly cohort requiring inten-
sive care — and the diminishing capacity of families to shoulder the caregiving
burden for disabled older relatives.

The theoretical case for LTC social insurance builds on Rochet’s (1991) sem-
inal contribution work, extended by Cremer and Pestieau (1996, 2014), which
establishes that social insurance is welfare-improving when the insured risk cor-
relates negatively with income. This paper centers on the distinction between
informal and formal care. Informal care is provided primarily by spouses and
children, whom we treat as altruistically motivated — while acknowledging that
other motives operate alongside altruism, as documented by Klimaviciute et al.
(2017) and Alesie et al. (2014) using SHARE data covering roughly twenty
countries. Notably, Lefebvre et al. (2025) identify an intergenerational quid pro
quo: grandparents who provide childcare are subsequently more likely to receive
care from their own children upon becoming disabled.

Formal care, by contrast, is financed through private savings, LTC insurance
where markets exist, and public transfers, and may be delivered either at home
or in institutional settings. Evidence suggests that the formal care costs incurred
by severely disabled elderly individuals living at home are at least as high as
— and often exceed — those associated with nursing home residence (OECD,
2020). This apparent paradox reflects the economies of scale that nursing homes
derive from spreading fixed infrastructure costs across a large resident popula-
tion, an efficiency advantage that home-based care cannot readily replicate. In
cases of severe dependency, moreover, formal and informal care appear broadly
complementary regardless of setting.

Empirical research consistently finds that higher income and wealth predict
both lower disability risk and greater longevity in old age. This dual correlation
provides a compelling argument for public LTC insurance that is, in certain
respects, stronger than the case for traditional pension systems (Nishimura and
Pestieau, 2022). The calculus grows more complex, however, when family soli-
darity enters the picture. The significance of informal care is well documented:
Bolin et al. (2008), drawing on SHARE data from ten European countries, find
that roughly one-third of single elderly individuals rely on some form of infor-
mal support. Assessed in monetary terms, the magnitude is equally striking —
Buckner and Yeandle (2011) estimate that informal LTC care amounts to 7.4%
of the GDP of the United Kingdom.!

When caregiving is altruistically motivated, the optimal design of public
LTC insurance requires careful attention to the interplay between formal and
informal provision. Our analysis yields three principal findings. First, when
private LTC insurance is available and purchased, public LTC policy is qualita-
tively unaffected by family solidarity: any welfare effect of government provision
is offset by households’ intertemporal optimization, rendering informal care ar-
rangements irrelevant to the social optimum. Second, this neutrality breaks

1See also Norton (2016, Section 3).



down when individuals do not purchase private insurance — whether because
public LTC crowds it out or because the market fails to exist, the so-called
long-term care insurance puzzle (Pesticau and Ponthiere, 2012). In this case,
the optimal level of public LTC spending rises when formal and informal care
are complements and falls when they are substitutes. Third, uncertainty about
the reliability of informal care reinforces the case for public coverage precisely
when the two care types are substitutable.

These results rest on two stylized facts. The first, established by Lefebvre et
al. (2018), Connolly et al. (2025), and Lefebvre, Schoenmaeckers and Heymans
(2025), documents the joint relationship between income, longevity, and disabil-
ity risk: income correlates positively with longevity and negatively with old-age
disability. The second concerns the interaction between formal and informal
care in managing age-related dependency. Following Bonsang (2010), Bolin et
al. (2008), and Perelman and Pestieau (2025), we adopt a utility function for
dependent individuals that incorporates both care types. Whether their rela-
tionship is ultimately substitutive or complementary remains an open empirical
question, though preliminary evidence suggests that complementarity may in-
tensify with the severity of disability.

This paper is structured as follows. Section 2 explores how informal care
provided by altruistic children influences the optimal level of public LTC in-
surance. Section 3 examines the relative social desirability of public pensions
versus public LTC insurance in the presence of informal care. Section 4 analyzes
the impact of uncertainty surrounding informal care on public LTC insurance.
Finally, Section 5 concludes.

2 No uncertain lifetime.

The basic model used involves parent-child families, where children’s contribu-
tions to their elderly parents’ care depend on their individual market produc-
tivity and their degree of altruism. Families differ in the levels of wages w; and
the disability risk ;. Individual’s lifetime utility can be written as:

U, = LiﬁH(di,ﬁLi) +’w1(1 — T)ZZ —s; —1I; — ’U((Nli + lz)
+ (1 —m) u(si) + mH (a;, 1i/m + si + g) , (1)

where ¢; is an indicator function that takes 0 when i’s parent is healthy, and
1 when the parent needs care.

In the young period, individuals supply care to the parents a; in the depen-
dency state (a@; = 0 when the parent is healthy). They also earn labor income
w;l;, save s; and purchase private insurance I;. We assume that the utility of
the first period consumption ¢; = w;(1 — 7)l; — s; — I; — v(a; + ;) is linear. v(+)
that reflects the disutility of supplying labor and assistance is strictly convex.

In the second period, the individual consume the amount of saving if healthy
and his utility is denoted u(s;). If disabled, his utility is represented by a quasi-



concave function H(a;,m;) of two arguments: informal care provided by chil-
dren, a;, and formal care m;. The latter is financed by the insurance scheme
I;, saving s; and public LTC benefit, g. In case his/her parent becomes depen-
dent, the individual utility is augmented by the utility of his disabled parent
discounted by 8 < 1.

The variable a; refers to the aid that the individual is going to supply to
his/her parent in case of diability. We will use the upperscript ~ to denote
variables pertaining to the previous generation. We posit that I; is an actuarially
fair insurance scheme. LTC public benefits are financed by a payroll tax paid
by the individual when young. The government’s formal care g is provided
uniformly in the dependent state.

In Perelman and Pestieau (2025) — see also Bolin et al. (2008) and Bonsang
(2009)? — a welfare function H(a,m) is implicitly assumed, where a denotes
informal care provided by the family, and m denotes formal care. A key finding
across these studies is that the degree of substitutability between these two
forms of care diminishes as the severity of disability increases.

Regarding the information structure, we adopt a linear tax and a flat-rate
public benefit, deliberately departing from a non-linear instrument approach in
which individualized tax rates and LTC benefits would be determined by self-
selection constraints. We do so because, while we assume the central planner
observes the long-term care (LTC) function, individual characteristics remain
private information, and the provision of the public LTC is uniform among the
eligible individuals.

The provision of formal and informal care is a complex matter, and no single
model can do justice to all its dimensions. Our objective here isolates the role of
private insurance. Children’s informal care will complement or substitute such
motives, depending on the functional form H(a,m). As we show, it may affect
the design of public long-term care insurance.

Concerning loading costs for the private annuity and insurance, see Nishimura
and Pestieau (2022, Appendix A). There, for the loading factors 0 < A\ < \* <
1, they assume that type i’s return from saving is A®s;/¢; for the survival prob-
ability ¢; introduced in the next section, and the return of the private insurance
is M 1;/(m¢i). When M < 1 and A\* < 1, some individuals may prefer not to
have private savings or private insurance. For the informational structure, we
consider two polar cases, (i) Al = 1 = A\* (both annuity markets and the private
LTC market operate without loading costs) and (ii) Al = 0 and A\* = 1 (the
private LTC is not available).

A last word on the LTC utility function H(a, m) is in order. In the theoretical
literature, this utility has most often just one argument, which means that
formal and informal care are perfect substitutes. Another specification consists
in distinguishing between standard consumption ¢ and health status h, in which
case we have H(c, h).? This specification is often used in health economics. In
this paper, we deliberately distinguish between formal and informal care and

2The first study covers a large number of European countries. Bonsang uses HRS data.
3De Donder and Leroux(2021)



focus on whether these two types of care are substitutes or complements.
The timing of the game is the following:

1. The government chooses the tax rate and the benefit level that maximize
the social welfare.

2. The individuals choose their labor supply, their saving and the LTC in-
surance premium, if any and the level of care a;.

As noted above, our model abstracts from downward altruism and, by extension,
from planned bequests. In the case of uncertain lifetimes, accidental bequests
are ruled out by assuming the existence of a perfect annuity market. These sim-
plifications are adopted in the interest of tractability. We acknowledge, however,
that bequests can serve as a mechanism through which individuals secure care
from their children or even grandchildren. A strand of the literature examines
quid pro quo arrangements in which attention and support are elicited through
the promise of inheritance — arrangements that may be either altruistic or
strategic in nature (see Bernheim et al., 1985; Cremer et al., 2016). We provide
an analysis that includes the bequest in the Appendix.

2.1 Individuals’ problem

At the start of the first period, individuals are aware of health status of their
own parent. They chooses a; [;, s; and I; so as to maximize lifetime expected
utility (1). We start with the choice of informal care. In case of healthy parent,
there is no care (a; = 0). In case of disabled parent, individuals maximize the
following expression:

wi(l — T)li —s;, — I, — U(li + &i) + B8H (&i,ﬁli) .
The FOC is given by:
—v' (I; + a;) + BHy (a;,m;) = 0. (2)
To interpret this formula, we need the FOC related to the labor supply:

wz(l 77’) 7U/(li+&i) =0

Substituting this standard expression into (2), we obtain:
A = 7w(1 - T) + 6H1 (az,’ﬁll) =0.

From this condition, we obtain a supply function for caring time: a; =
a (my; B,w;(1 — 7)).* Differentiating the above FOC we get:
da; BHis

= s0& Hips0. 3
om; —5H11> =S ®)

4Note that we implicitly assume a steady state implying that the function &; is time
invariant.



Note that in the separable case where Hi5 = 0, elder care would only depend on
w; (1 —7) and . In case of complementarity, elder care increases with m; and
in case of substitutability, we have some crowding out. We might be interested
by the effect of w; on a;. This can be obtained by differentiating the above
FOC:

Oa; :1—T<07 aai: —w = 0.

Ow;  BHn ot BHn
Care and wage are negatively correlated according to the standard opportunity
cost argument (Pestieau and Sato (2008)). Children with high wages respond
differently to parental care needs than low-wage children.®

We now turn to the other FOCs related to s; and I; using the supply function

a’(miv ﬁa (]- - T)wi):

da;
-1 + (1 — ’/Ti) u'(di) + 7T7;H2 (ai,mi) + 7T7;H1 (ai,mi) ai =0 (4)
Si
Bai
—1+ Hj (a;, m;) + mHy (a;, m;) T <0.
where g‘}_" = 867‘:;, 7% and g‘;? = %‘Z" = gf‘:; Note that granted that the Inada

conditions apply to u(d), the FOC with respect to s is aways interior, which is
not the case of the FOC with respect to I;.
In case of interior solution with I; > 0,we have:

da;
-1+ Hy (ai,mi) + miHy (ai,mi) 8% =0; Ul(dl) =1.
Otherwise, when I; = 0, we have
aai
-1+ H2 (ai,mi) + Tl'iHl (ai,mi) 87 < 0.

We will consider those two possibilities. Note that the alternative I; = 0 can
result from either an inexistent LTC insurance market® or from the occurrence
of a corner solution caused by a high loading cost or a generous public program.
In the first case, we have —1 + Hj (a;,m;) < 0 and in the second case —1 +
H, (ai7mi) < 0.

2.2 Government’s problem

2.2.1 Interior solution.

We now turn to the social welfare maximization when I; > 0. We posit that the
government is only concerned by the welfare of the members of a generation.

5Wang (2022) shows that higher-wage women are more likely to purchase long-term care
for their parents while lower wage women are more likely to drop out of the labor force to
provide informal long-term care (see also Wang and Youderian 2025).

6This is what is called the LTC insurance puzzle. See on this Pestieau and Ponthiere (2012)
and Pestieau (2025).



Further, given the quasilinearity of the individual utility function, we have to
concavify the lifetime utility with a strictly concave transfotmation V(.) such
that the transformed utility is:

V;:V[’U.)Z(l—’r)ll—

S; — Il — ’U(Lidi + li) +

(1 —m)u(s;) + miH (ai, Li/mi + si + g)],

with V/ > 0 and V" < 0. We write the following Lagrangian to be maximized:

L=E{Vw(l—-7)l—s—I—-v(a+1)+

+p [Twl —

(I=m)u(s) +nH (a (), I/m+ 5+ 9g)]

mql},

where Fz = > n;z; and p denotes the multiplier associated with the revenue
constraint. Note that the operator F includes the different types of individuals
but also whether they have a disabled parent or not.

Here we are laundering out ¢; 8H (a;,m;) in (1). H(a;,m;) was counted in the
welfare-maximization problem of the previous generation. The following way
of welfare evaluation is advocated by Harsanyi (1995) and Hammond (1987):
“excluding all external preferences, even benevolent ones, from our social utility
function (Hammond (1987, p.87)).”

We obtain the FOCs:

oL
g

oL
or

where 7 in the second term of

ds oI d
E[V[( 1+(1-mu (d)—&—ﬂHg)a——i—( 1+H2)8—g+7rH2+7rH1—a

dg]—wr

9% _ B |ViwltaV'w(l - ﬂ@ Y P | s
or or

is the probability of the dependency state

of the parent, which we assume to be the same as that of the present generation.
Using the FOCs of the individual, this can be rewritten as:

or _
dg

or, since ga =

Oa 0s  Oadl
0s 89 oI d

E[V’[ THy [+ 255

om I — dm 7

da
]+7TH2+7TH1dg] 7T:| =0

QOa_ and da _ Oda 1 and da, _ daZ |:1 + 37:1 9s, + 8mi%:|

oL
dg

611- ag ?

—=F |:V/[7TH2 +7TH1%Z] —/147T:| =0

The above equation shows that the government’s optimal provision which

da da

equates its benefit and the cost depends on 3g = -

Combining those two FOCs, we obtain the compensated effect of the tax
L dg ‘gs In other words, we look at the effect of the tax
combined with that of pubhc LTC, keeping a balanced budget.

denoted aai =

oL

or

l Oa Ewl ol

oa FEw
= —EV'wl-ExV'w(1 — 7')8 +ExV’ HQE——i—E V' Hi— ——+utEFw— =0

om Em or

=0



This can be also written as, for A = ExV’w(1 — 7)92:

oLe , , . Bwl , Ewl ol
or
¢ E l
OL% _ —cov (V' wl) + cov (V') —wl—A + uTEwa— =0.
or Ern or

And thus, we have :

—cov (V' wl) + cov (V', ) B2t —A (©)
T =
—,uEwg—i

In the numerator of formula (6), the first two terms reflect the redistributive
role of this LT'C scheme. The first covariance is clearly negative. Given that it is
generally assumed that the risk of disability is negatively correlated with income,
the second covariance is positive. Finally, the last term represents the negative
effect that the tax has on the supply of informal care by the individuals whose
parents are disabled. The denominator is standard. It represents the efficiency
effect of the tax: if the labor supply is inelastic this effect will be small and
the tax will be relatively high. We thus have that in case of interior solutions,
family solidarity does not affect public LTC insurance. More importantly, in
this case, private insurance neutralizes the insurance role of the family in the
design of the LTC program.

2.2.2 LTC insurance unavailable

When LTC insurance is not available, the choice of the individual is thus reduced
to ay, l;, and s; that are used to maximize lifetime expected utility U; subject
to the caring function a (m;; 8, w;(1 — 7)) that is obtained.

The problem of the government is expressed by the following Lagrangian to
be maximized:

L=E{Vwl-7)l—s—v(a+)+ 1 —m)u(s)+7H (a(.),s+g)]

+p [rwl — wgl}

Interior solutions are obvious here and thus, we obtain the FOCs:

oL , da B
oL , , da o\ _
E——E [le—i—wVw(l—T)aT— (wl—l—rwaT)} =0.

Combining those two FOCs as before, we obtain the compensated effect of
the tax



orLe Ewl Oa Ewl ol

% BVl - nH = H, 2L 2 ire | A =
or V'{wl - = H, En T Lom E7r] “TwaT

Ewl da Ewl
— ! ! - ! _ _ o=
= —cov (V' wl) 4 cov (7, V' Hs) o + EwlEV'[Hy — 1] —A + EvH; 5 Br
=0.
And thus :

—cov (V' wl) + cov (m, V' Hy) 22l + EwlEV' [Hy — 1] —A + ExV'H, 22 Bt

T =

(8)
As seen above, the first covariance is clearly negative and the second positive.
The sign of the third term of the numerator calls for some discussion. In the
First Best, we have Hy — 1 = 0, which can be implemented with an actuarial
fair private insurance. If public benefits are high enough, one can have a corner
solution, in which case Hy — 1 < 0. In the absence of such insurance, the level
of m is likely to be suboptimal, in which case one has Ho —1 > 0. As to the
last term of the numerator, it is positive as long as Hi5 > 0. We thus have that
family solidarity fosters public spending in case of complementarity between a
and m. This finding is summarized in the following proposition:

Proposition 1

Complementarity (substitutability) between formal and informal care fosters
(reduces) public LTC spending when private LTC insurance is not available.
Otherwise, informal care only impacts public LTC insurance though the effect
of the tax on the caring supply.

In the Appendix, we provide an analysis to show that our main effects are
robust to the assumption of joy-of-giving bequests. The private saving and
private long-term care insurance (in case the latter is available) are strategically
used by the parent for the mutual dependence between the bequest and the
child’s informal care. In case of interior solutions of I;, family solidarity does
not affect the two covariance terms of (5). When private LTC insurance is not
available, in addition to complementarity /substitutability between formal and
informal care, the parents’ bequest motive fosters public LTC spending.

3 Uncertain lifetime.
We now introduce another risk, namely the mortality risk that makes the length

of life uncertain and calls for an annuitization of savings.. We want to see the
role of family solidarity in the choice of public pensions and LTC insurance.

— utEw

or
(7)



The basic model used involves parent-child families, which differ in the levels
of wages w;, the survival probability ¢; and the disability risk ;. Individuals’
lifetime utility can be written as:

U, = LiﬁH(&i, ﬁ%)—l—wz(l — T)ll —s;, — I, — v(&i + lz)
+¢; (1 —m) u(si/¢i + P) + ¢ymiH (a;, Ii /mi + si/¢s + P+g), (9)

where the indicator function ¢; for the parent’s dependency status is the same
as before. Formal cares m; is financed by the insurance scheme I;, annuitized
saving s;, public pensions P, and public LTC benefit, g. LTC public benefits
and pensions are financed by a payroll tax paid by the individuals when young.

The pension P supplements s;/¢;. We uncover whether there is a role of pub-
lic pension under the observed assumptions of the correlations between longevity
or disability risk and income.

3.1 Individuals’ problem

Before knowing whether they survive the first period and if so, their health sta-
tus, individuals choose a;, l;, s; and I; so as to maximize their lifetime expected
utility (9).

The first-order conditions (FOCs) with respect to a; (in case of disabled
parent), l;, s;, and I; are as follows:

wi(l — T) — ’U/(&i +ll) =0
14 (1 — ) W (s5) ) + miHy (az, mi) + wHy (ag, ms) % =0 (10)
8@1‘
=1+ Hsy (a;,m;) + Hy (a;, m;) o <0.

and (1 — 7)w; = SH;(a;, m;) when the parent is disabled.
In case I; > 0. we have that v'(d;) = 1.

3.2 Government’s problem

We now turn to the social welfare maximization. We write the following La-
grangian:

L=EVwl-1)l-s—I—-via+1)+¢(1—-m)u(s/¢+ P)+¢rH (a(.),m)]

+u[rwl — ¢rg — ¢PI}.
Note that a; > 0 when the parents are alive and disabled. The FOCs are:

10



oL

/ 0s
39 = E{V'[(-1+ (1 —m)u'(d) + mH3) -

dg

oL 0s oI

on = BOVI(-1+ (1 = m)u(d) + 7Ha) 5= + (-1 + H2)

oI da
+(—1+ Ho) afg+¢7rH2+¢7rH1@]fu¢7r} =0

/(1= ) (d) + rHy + GmHy ] — o)

oL 0a ol
5 = —E{V' |lwl + (1 - T)U}aj:| — <wl + TwaT) =0.

Using the FOCs of the individual, we can consider the following fiscal reform;
we consider that the tax is given and not necessarily optimal, and we examine
the welfare incidence of increasing g at the expense of P while keeping a balanced
budget.

oc , Jda Os da 01 da B
a—g—E{V[ ¢H16 a9 ¢H8[8 +¢7TH2+¢7TH1dg} por} =0
oc Oa Os Oa 01 ,
87P_E{V[ ¢H18 P ¢7TH1§87P+¢(1_W)U(d)
da
+¢mHy + ¢mH, dP] o}
Using the fact that g—z = {1 + g;; + gé ﬂ1¢} this can be rewritten as:

oc , da -
99 E{V [¢7TH2 +C/>7TH169} — pém} =0

o = B{V'[p (L) u/(d) + omHy + omH: o] — )

Public pension is universally provided. We want to know whether for given
revenue, increasing P at the expense of g is socially desirable when family sol-

idarity intervenes: %% = 95+ g—g%. We thus have to sign the following
expression:
0L _ pvr o —myu(a) + onts — oni 2% 4 6rm 2 ()
oP 2 *Eor Yop
9a° _ da E¢ da _ Oa E¢(r—1
where Fr = 58 — 7282 = fo ém L <.
Expression (11) can be rewritten as:
oLe
_ 1— /0 12
o = culd(l-m), V() (12
¢ ! / (bﬂ- / a
—E(¢(1 —m)E JV'Hy) + V' (Hy —/(d —V'H
(61 = 7)) oo V' Ha) + V' (Hy =/ (d)) + 1= V'Hi 20

11



As in the previous section, we distinguish between the case where LTC in-
surance is available or not. In the case I > 0, the Euler equation yields:

da\ om o

Thus, (11) can be rewritten to:

aLe _ 10 E(¢(1 _ﬂ-))
e _cov(fb(l—ﬂ)vvu(d))_TM

The first covariance is positive and the second negative (Nishimura and
Pestieau, 2022, eq. (8)), which implies that it is always desirable to have a bal-
anced budget decrease in pension benefits with the increase of the LTC benefits
(the priority in the government’s budget should be given to LTC over pensions).

If, however, we have I = 0, these simplifications are not possible and we are
back to equation (10). Then we have:

cov (V'u'(d), )

8£C - 77 i Ed) (1 B 7‘—)
5p = (¢ (1 —m), V' (d)) — cov (¢m, V'u'(d))) R
VB¢ (1—m) E[V' (u/(d) — Ha)] — Bé (1 — ) E%Hl%

The first covariance is negative and the second positive. Given that Hy —
u'(d) > 0, the third term is also negative. The sign of the fourth one depends
on that of Hyo. These results can be summarized in the following proposition.

Proposition 2

The negative effect on social welfare of a budget-balancing increase in public
pension offset by a decrease in public LTC is not influenced by family solidar-
ity when private LTC insurance is available. When it is not available, family
solidarity strengthens (weakens) this effect in case of complementarity (substi-
tutability).

Owing to the correlation between income and disability risk on the one
hand, and between income and longevity on the other, LTC schemes carry a
particular advantage over pension programs (Nishimura and Pestieau, 2022).
When private LTC is available, family assistance does not play any role in the
first-order condition. When it is not available, the additional effect of family
solidarity depends on complementarity or substitutability. Note that we can
obtain a tax formula similar to (6) with the tax financing either public pensions
or public LTC benefits.

4 Uncertain child altruism.

When disabled parents rely on family members for care and assistance, various
life events can disrupt these support systems without warning. Let us cite the

12



most notable of these disruptions. Death of caregivers creates an immediate
and often permanent gap in support. When an adult child who provides daily
assistance passes away, the disabled parent may be left without their primary
caregiver and emotional support. Illness can affect caregivers limiting their abil-
ity to provide care. Migration for employment, education, or personal reasons
can physically separate caregivers from those who need care. Economic hardship
can reduce the caregiver’s availability. Finally, family disputes and relationship
breakdowns can sever caregiving arrangements.

These disruptions modify the design of public policy as we now see. The
choice of a; = a (m;, 8, (1 — 7) w;) is unchanged.

4.1 Individuals’ problem.

Let us denote the uniform probability of informal care by {. This means that
with a probability 1 — (, the disabled parent does not receive any informal
care (e =0). This implies that only a fraction {7 of individuals will provide
assistance to their parents.We assume certain lifetime.

The lifetime utility of the individual facing a probability 7 of becoming
disabled and a probability of getting aid from the child ( is the following.

Ui = uiBH (@i, mi)+wi(1 = 7)li — si — Ii = v(li + @) + (1 — m) u(si)

+m; (1= Q) H (0, ;/m; + si + g) + miCH (ai, I; /m; + si + g)
Here, ¢; = 1 if the individual is altruistic and the parent is disabled.
The FOCs are:
wl(l — 7') - U/(li) =0
[“)al-

1+ (1 —m)u/(s;) +miC |:H2 (ai,m;) + Hi (a;, m;) D

+mi (1 =¢) Ha (0,m;) =0

L [ Ha asm) 4 Hy ) gt | 4 1= ) [ (0,m0)] <0

and (1—7)w; = fH1(a;, m;) when the parent is disabled and when the individual
is altruistic.

4.2 Government’s problem

The problem of the government is to maximize the following Lagrangian:

L=E{Vu(w(l—-7)l—s—T—-v(a+1)+1—m)u(s)+n(1—-¢) H(0,m)
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+mCH (a,m)] + p [rwl — mg]}
Given a = a (m, 8, (1 — 7) w), we have the following FOCs:

oL = / / = % = g
99 =FE{V'[(-14+ (1 —m)u/(d) + T=H>) 99 + (-1+7ZH>) 99

d
+nEHy + (nHy (a,m) LTZ —pr}r =0,
where ZHy = (Hs (a,m) 4+ (1 — ) Hz (0,m) .
Using the FOCs of the individual, it can be rewritten as:
% = E{V’[Cle(a,m)g—Z +aV'EHy] —pur} =0

The FOC related to the tax rate is:

oL , da oy,
5 = —E{V'[wl+rCw(1 — T)E] — i (wl + Tw37>} =0.

We now combine those two equations to obtain, with A = ExV'w(1 — )22

oLe , , . Fwl ,.. da Ewl ol
Ewl
= —cov (V' ,wl) + Ecov(, V’HQ)E—w—CA
s
da Ewl ol
_ / _ =1/ _ - —
Ewl[EV' — EZEV'Hy] + (EwHy (a,m) 3 B ut Ew 5, 0,

where SEcov(m, V' Hsy) = (cov (m, V' Hy (a,m)) + (1 — ¢) cov (m, V' Ho (0,m))

We again distinguish between two cases depending on whether or not parents
purchase private insurance. If I > 0, from the FOC of the individual, we can
rewrite equation (13) as :

¢ E
9L% _ —cov (V' ,wl) + Ecov (V' Ha, ) Eul _ CA+ /M'Ewﬂ =0
or En or
And thus :
- oo (V' ,wl) + Zcov (V' Hy,m) 2L — ¢A
—,uEwg—i

If instead, I = 0, we have
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—cov (V' wl) + Ecov(m, V' Hy) 2Ll + Ewl [EV' — EEV'Hy] —CA + (EnV'Hy fa Zul

T =
— ,uEw%
(14)
To see the impact of ¢ on the level taxation [7(¢)],we look at the two extreme
cases:

—cov (V' wl) + cov(m, V' Hs (0,m)) 22

7(0) =
v —nEw g
) —cov (V' wl) + cov(m, V' Hy (a,m)) 2L —A\ + ExHy 92 Zul
T =
—nEwg:

Notice that, since —w; — v”(d‘“ + & 8 i)y = 0 and %‘ET“‘ > 0, individuals’ labor
supply decrease due to taxation is greater when they take care of both labor
supply and informal care (i.e., the case when individuals are more altruistic). In
addition, it appears that when Hio = 0, the two formulas, 7(0) and 7(1), differ
in the negative externality A = —EnV'w(1 — T) . When H;2 > 0, the level of
public spending seems to benefit from an 1ncrease in ¢, whereas when His < 0,
we observe the opposite effect. This is pretty intuitive. In case of separability,
there is no interaction between g and a. Family solidarity thus has a no direct
impact on the desired level of public spending. In case of strong complementarity
between ¢ and a, there is a clear link between formal and informal care. An
increase in a makes public spending more attractive. Finally, in case of strong
substitutability between a and g, an increase in family solidarity crowds out
formal care and thus discourages public spending. We can summarize these
findings in a proposition.

Proposition 3

When every individual purchases private insurance, the risk of default of infor-
mal care has impact on the level of social LTC by a lower labor-supply elasticity.
Additionally, in case private insurance is not available, the incidence depends
on the sign of Hyo. In case of complementarity, family solidarity fosters public
spending. In case of substitutability, it discourages it.

5 Conclusions

Before concluding, two remarks are in order. Throughout this paper, we have
examined two polar cases regarding private insurance: either it was non-existent
or it was actuarially fair. We could have introduced intermediate scenarios with
loading factors that make insurance less attractive. In such cases, private insur-
ance would not fully neutralize the impact of informal care on the desirability of
public long-term care spending. In other words, family assistance would either
positively or negatively influence the level of public spending.
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Regarding the concept of uncertain altruism, there is a substantial body of
literature on the topic”. However, these studies differ from our approach in
three key ways. First, they explore two methods by which public spending can
be associated with private spending: topping up and opting out. In contrast,
our paper adopts the former, assuming from the outset that public spending
can supplement other sources of financing for formal care. Second, these studies
focus solely on formal care, whereas our paper examines the substitutability
between formal and informal care. Finally, our paper addresses the issue of
triple heterogeneity (wages, disability risk, and longevity), while most of the
other studies consider identical individuals.

It is well established that the risk of disability in old age decreases with
higher income and wealth, while longevity tends to increase with these factors.
One key implication of these correlations, as shown by Nishimura and Pestieau
(2020), is that the case for a public long-term care (LTC) scheme is stronger than
that for public pensions. In this paper, we demonstrate that this dynamic may
shift when family solidarity—specifically informal care provided by a spouse or
children—is taken into account.

Assuming altruism as the primary motivator for caregiving, we demonstrate
that the generosity of a social long-term care insurance is highly sensitive to
both the degree of substitutability between formal and informal care, as well as
the availability of private insurance. When everyone purchases actuarially fair
insurance, family solidarity does not significantly impact public LTC spending.
However, if private insurance is not universally adopted, the presence of informal
care can either support or reduce public LTC spending, depending on whether
formal and informal care are seen as complementary or substitutive. Given the
limited availability of LTC insurance in many countries, it is likely that public
LTC expenditure will be shaped by the strength of family solidarity.
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Appendix

Consider the benchmark analysis with ¢; = 1 and ¢ = 1. Individual i’s circum-
stance is characterized by:

e Her parent’s dependency status, being healthy or dependent
e The level of m; of the parent (in case of dependency)
e the levels of wages w; and their own disability risk 7;

Here we drop the assumption of quasi-linearity. Individual’s lifetime utility can
be written as:

Ui = Ll,BH(EL“ﬁ’Ll) + U(LiBi + (1 — Li)gi + U}i(l — 7’)lz — S§; — Ii — U(&i + ll))

where the tilde denotes the variables with respect to i’s parents and the
informal care to them. ¢; is an indicator function that takes 0 when 4’s parent is
healthy, and 1 when the parent needs care. H(a,m) is the parent’s LTC utility.
Formal care m; is, as in the basic model, partly financed by the insurance scheme
and saving of the parent. The public LTC benefit of the parent is financed by
a payroll tax as in the text.

The parent leaves the bequest b; and B; for the healthy and dependent states,
respectively. vk(+) is a strictly concave utility with respect to the bequest, with
~v > 0 being the parent’s willingness to leave the bequest.

The timing of the game in each period is the following:

1. The government chooses the tax rate and the benefit level that maximize
social welfare.

2. The individuals chooses their labor supply, their saving and the LTC in-
surance premium. At the same time, he/she chooses to help his/her parent
in case of disability, and parents choose the amount of the bequest.

The children expect the bequest as parents’ Nash reaction to B;. As such, B;

represents both joy-of-giving and exchange motives.

The interaction between informal care and bequest

At the start of the first period, individual chooses informal care:

e in case of healthy parent: d; = 0.

e in case of disabled parent: a; = arg max,, u (Bl +w;(1—7); —v(a; +1;) —s; — Ii)Jr
BH (52',77% - Bz‘),
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where 8 denotes the degree of altruism and m; = fl/ m; + §; + g denotes formal
care.

In case of loss of autonomy, he/she devotes a fraction of time a; to caring.
The FOC that defines the optimal a; and b; and B; are simply

A: 7U/' (1 77’)1014*6[’[1 (CNL,L,ﬁlZ 7BZ> = 7’[1,/ '1}/+5H1 ((Nll,’ﬁlz 7351) :O7

—u'(8; — b)) + vk (b;) =0, —Hy 4 k' (B;) = 0.

From these conditions, we obtain a supply function for caring time: a; =
a(mg; B, (1 —7)w;). In order to clarify the timing, we maintain the variable
tilde here. Differentiating the above FOCs we get:

oa;  BHin(1— 285) —u - (1 — r)w; 2&: o
5‘7711 - 6H11 + u”((l — ’7')’[1.)1')2 ’ ( . )
and
B(H12)2(1 — 2B1) — Hypu” - (1 — 7)uw, 981 0B, 0B,
- i M4 Hop(1— oot) = k! SHA2
BHi1 + (1 — 1)w;)? + (1l - 520) = k" 5= {A2)

Differentiating A = 0 and rearranging, we obtain (A-1) where the informal
care and the bequest in the dependent state have interactions. In turn, (A-1)
is substituted to the differentiation of —Hs + vk'(B;) = 0 to have (A-2) with
respect to aBi/ami.

From the negative definiteness Hyj Hao — H? > 0, we have, from (A-2),

dB;
0< 6y <1lif —~k"(BHy + UN(U/)Z) + Hyou'"v' < 0

Intuitively, when gglfb_ Hy5 < 0 as in the case of the quasi-linearity, the relation-

ship —Hj + vk (B;) = 0 by the parent will cause some reaction by the parent

such that gfl £ > (. As such, the care giving and the bequest has some interac-
tions. Parent (the previous generation to i) allocates formal care m; by being
aware of these reactions.

In turn, the sign of 2% in (A-1) rests not only on Hyy if u” < 0. The

expectation of the bequegtm would make a positive effect on a; when v” < 0. In
addition to the substitutability /complementary channel discussed in the text,
anticipating the bequest increases the informal care. As another effect, ng’ <0
in the basic model (the opportunity cost argument) remains operative with some

modification.

Saving, private insurance and labor supply

Before knowing his/her health status, the child chooses I;, s; and I; so as to
maximize lifetime expected utility U; subject to the caring function a (m;; 8, w;).
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The FOCs of the child with respect to l;, s; and [; respectively are:

wi(l —7') —’U/(li—f—&i) =0

Oa;
—u’(ci)—l—(l—m) ( b)-i—ﬂ'ng (ai,mi—Bi)—i—ﬂ'iHl (ai,mi—Bi)a—a =0
Si

—ul(ci)+H2 (ai,mifBi)erHl (ai,mifB) aal 0

ol;
g‘}i = gy‘j; 7% and 8‘“ = %‘;i = gﬁj Notice that, from the FOCs of the

bequests that mentioned above u'(s;—b;)(1— 6)—b)+*y/<; (b; ) 9bi — 4/ (s;—b;) and
Hy(1 — 52) + k' (B;) 5% = Hy and Hy(1 — )+7k’(32)%? = H,. Granted
that the Inada conditions applies to u(d) and k( ), the FOCs with respect to s, b
aand B are always interior. A wealthy parent may save and purchase private
insurance more than poorer parents.

In case of interior solution with I; > 0,we have:

where

71+H2 (ai,mi)er-Hl (ai,ml)% —0 u( ) u'(slsz)
Otherwise, when I; = 0, we have
’ aai
—U (Cl) + Hy (ai,mi) + mHy (ai,mi) 87 < 0.

Government’s Problem

We now turn to the social welfare maximization. As in the text, we posit that the
government is only concerned by the welfare of the members of a generation. We
write the following Lagrangian to be maximized:

L = B{u(tB+(1—)b+w(1—7)—s—I—v(l41a))+(1 — 7) u(s—b)+nH (a (), I /7 + s+ g — B)

+pfrwl —7g]

where Ez =5 n;z;.

Here we omit ¢;8H (a;,m;) , vk(b;) and vk(B;), as in the same reason men-
tioned in the text.

The government’s FOCs, taking account of the above FOCs of the individual,
are:

oL da ds  da 0l 0B 0s 0BOI dB da
—=F 77TH1[%879+§67‘9] HQ[%FQ+W67Q] WHQ(l*dfg)+7TH1
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oL 0 ol
5 = -E [u'(l — T)wafi + ' (c)wl — p (wl + Tw87>} =0.
where we have used the equality: ‘fi“gi = gﬁi {1 + %Tg;‘ %Sgi + %7?: %—2} and

dB; __ 9B; Om,; Os; Om; 9I;
dg = om: |1+ s 99 T B ag |-

The FOC on 7 is unchanged from the one in the text, so we have, assuming
that each individual ¢ has the same probability of dependency as her parent, we

have, for A = Eﬂ'u’(c)% + ETng%ﬂg—ﬁ:

—cov (u'(c), wl) + cov (v'(c), ) %‘T’rl —A (A3)

T =

In case of private LTC insurance unavailable, he similar manipulation to yield

the one related to

—cov (u/(c),wl) + cov (7, Ha) %“;rl + EwlE[Hy —u/(¢))] — A+ Eﬁng—;%ﬂ:
—,uEw%

T =

With the formulation developed in this section, we obtain that the FOC
related to (5) and (7):

e In case of interior solutions of I;, family solidarity does not affect the two
covariance terms of public LTC insurance.

e In case of corner solutions (private LTC insurance is not available), in
addition to complementarity /substitutability between formal and informal
care, the parents’ bequest motive fosters public LTC spending through (A-

1).

e Lastly, the last term in (A-3) contains the welfare decrease of the individ-
ual by the income effect of the bequest by public assistance.

The second point signify the interaction of the bequest as an exchange and the
increase of individual care provision in (A-1).
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