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Two demographic trends

@ Two demographic trends at work in the 21st century:

@ The rise in the number of dependent elderly persons in need of LTC
(linked to longevity growth)

@ The postponement of births (since the 1970s)
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Motivations: the LTC challenge

@ The number of dependent elderly in EU-27 is expected to grow from
38 millions in 2010 to 57 millions in 2060.
@ LTC provision is expected to remain largely informal.
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Motivations: births postponement

@ Because of various reasons (education, medical advances, earnings),
individuals have children later on in their life (Gustafsson 2001).
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Figure: Mean age at birth (Human Fertility Database).
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Two related phenomena

@ Birth postponement raises the age gap between parents and children.
@ The age gap determines the amount of LTC provided to parents.

e Fontaine et al (2007) using SHARE data:

e The provision of informal LTC by children varies with the age of the
child and his/her involvement on the labor market.

e When younger children are still working full time, older children are
more involved in the provision of LTC.
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This paper

@ We examine the conditions under which we can rationalize the
stylized fact that early children provide more LTC.

@ We study the design of optimal family policy.

@ We develop a 4-period lifecycle fertility OLG model in order to study
the joint decisions of birth timing and LTC provision.

e no LTC insurance system (see LTC insurance puzzle Cremer et al 2012).
e children provide informal LTC to their old dependent parents.

e two types of agents ("early children" E and "late children" L) with
different time constraints. Replacement fertility.
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Lifecycle fertility in an OLG model
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Our results

o We show that, at the laissez-faire, early children provide more LTC to
their elderly parents in comparison to late children.

@ In comparison to the social optimum, individuals tend, under weak
conditions, to have too few early children and too many late children.

@ The second-best uniform subsidy on early births depends on
equity/efficiency concerns and on composition effects.
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The model: demography

@ 4-period OLG model (each period has length 1):

period 1: childhood (no work);

period 2: work, consume, save and have n < 1 children;

period 3: work during z < 1, consume and have 1 — n < 1 children;
period 4: old-age dependency: receive LTC from children.

@ There exist two types of agents, depending on the age of their parent:

o Type-E agents: children born from young parents ("early" children);
o Type-L agents: children born from older parents ("late" children).

@ q; is the proportion of young adults of type E at time t.
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The model: health production

@ The health of the dependent elderly of type i € {E, L} at time t is a
function of informal care received by children:

H; = H (b})
where H' (-) > 0 and H” (-) < 0 and where b} is defined as:
by = m_pa; + (1 —ni_p)as

where af is the LTC provided by each of the ”Lz early children, and
at is the LTC provided by each of the (1 — ni_,) late children.

@ We assume perfect substitutability between the informal LTC of early
and late children (basic skills).
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The model: preferences

@ Preferences of a young adult of type i € {E, L} are represented by:

u(c) +v () +u(dig) +v(1l—np) + g(a) +vH(bE,)

where:

° c{ is consumption at the young age.

° d' 41 denotes consumption in third period.

° nt is early fertility, 1 — nt is late fertility.

e a'is the |nforma| LTC given to the parent. It is equal to aH_1 for type
E and to a for type L.

o ¢p(a)is the utility of helping the parent (a shortcut to have positive
informal LTC).

° b’e " is the expected LTC received from children at the old age.

0 < ¥ < 1 captures the degree of foresignthness.

J()>0d" () <0,V (1) >0,v'()<0,¢' () >0and 9" (-) <O.
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The model: budget constraints

@ Types E and L differ on their age at which their parent is dependent.
@ Type E are old when their parent needs LTC:

Wt <1—0’ntE> = Cf—l—stE
E\_.E 3
wiaz(1—o(1—n¢)—ac) + Riase = dig

o Type L are young when their parent needs LTC:

we(l —ont—at) = cf+st
e —
Wit1Z (1 —o(l- ”t)) + Rt+15t = dt+1
where:
o o is the time cost of children,
° stE and sl{- are savings,
e w; is the hourly wage earned at time t,
o wf,; is the expected wage rate at time t + 1,
° Rte+1 is equal to one plus the expected interest rate prevailing at t + 1.
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The model: production

@ The production process involves capital K; and labour L;, and
exhibits constant returns to scale:

Yt — F(Kt, Lt)

o Full depreciation of capital K; after one period of use.
@ The labor force L; is:

Ly = q; (1—0'ntE> +(1—q) <1—0n£—aé>
+qi-12(1—af —o(1—ngy))
+(1—qt-1)z (1 —o(1-— ntL_1)>

@ Factors are paid at their marginal productivity:

Wy = FL(KtvI-t)
Rt - FK(KtrI-t)

G Ponthiere (U Paris 12 - PSE - IUF) Long-Term Care and Births Timing UQAM, 28 April 2016 15 / 33



The laissez-faire: temporary equilibrium

Proposition

Given the anticipated future prices w¢,, and R, |, the anticipated future

levels of LTC received af, and aL¢,, the capital stock K; and the
partitions qt 1 and qt, the temporary equilibrium is a vector
{Ct , dtH, nt , 3t+1: ct , dtH, nt , at, W, Lt} satisfying the conditions:

u'(cf)
Wf+1z)
Ri

G"/(atEH)

J () (wf

Wt

L

— u/(cf)
= FL(Kt,L)

d: (l—U’nt)—{—(l—qt) (1—0’”%—3[[) i
+qe-12(1 —af —o(1—ng y))

t+1

e
Rt+1

v/ (1 =
+yH'( t+2) (afj2 ‘9%5}2)

and ¢'(al) =

RE U/ ( £+1) Vie {E, L}

_ { v (nt) —

n;)

/(CrL)Wt

+(1—q1)z (1—o(1—ny))

Vi e {E,

L}
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The laissez-faire: temporary equilibrium

Proposition

Under V:-\,tej 112 < w, individuals of type E provide, in comparison with
t+
type-L individuals, a larger amount of LTC to their elderly parents, they

consume also more and have more early children than type-L individuals:

E L
1 > &
cE >
E L
diy1 > diy
nf > nt

e Under myopic anticipations, the condition vanishes to z < R; (weak).

@ Under that condition, type L face a larger opportunity cost of
providing LTC than type E.

@ Impact of time constraints also on births timing.
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The laissez-faire: stationary equilibrium

The stationary equilibrium is a vector
{CE, dE nE, afF bE cL db nt at bt K, L, w,R, q} satisfying:

() = RJ(d)Vie{E L}
[ v (n) = v/ (1— )
—I—’)/H,(bl) ( E aL)
¢'(a") = d(c ) 2 and ¢/(a") = u/(cH)w
_ (w( onf) —cf)
K = [ H1- )( (1—(TnL aL)—cL)]

} Vie {E, L}

| - g (nto(1—z) —nfo(1—z)+ at — zaf)
~ | +l-ont-at+z—0z+0znt
L
n
q = m,W:FL(K,L> andR:FK<K,L)

v
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The laissez-faire: stationary equilibrium

Proposition

At the stationary equilibrium, and assuming R > z, type-E agents provide
more LTC to their parents, in comparison with type-L agents. They also
have more early children, consume more and benefit from more LTC at the
old age:

af > abt and nf > nt

cE > ctanddf > dt
bE > bt

@ Children of types E and L of the same parent provide unequal
amounts of care, despite same preferences.
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The laissez-faire: existence of stationary equilibrium

Consider our economy with a log-linear utility function

(1~ 0)log(c;) + dlog (ny) + (1 — &) log(dy 1)
+6 log (1 = n’t) +7 |og(ai) + 7 log( ;‘12)

and a Cobb-Douglas production function Y; = AK¥LLI™*.
Suppose v = 0 (full myopia) and ¢ = 0 (no time cost of children).
Suppose 2 (1 —06) > n and 2(1 —6)(1 —a)z+ zn > ay.
DenoteT = z[(1 —a) [2(1 — 6) + n] + an] and
© =27 [1— 8] [[4 (1 8) + 1] (1+ 2)a+2(1 - &) [2(1 — 8) + 1]
If:

T2 +4[1—6an <O <T4[1 -0 +ay’

then there exists at least one stationary equilibrium with perfect foresight
such that 0 < 1 —a' < 1Vi.
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The long-run social optimum: planning problem

@ The utilitarian planner chooses consumptions, fertility and LTC to
maximize social welfare in the stationary equilibrium.

@ The problem of the social planner can be written by means of the
following Lagrangian (where 7y is set to 1: no myopia):

[ u(cE)+v(nE)+u(dE)+v(1 nf) T
L-nFtnt | 4+ H (nfFaf + (1 —nF)al) + p(af)
L1t u(cL)+v(nL)+u(dL)+v(1—n )
max 1-nf+nt | 4+ H (ntaf + (1 nL)aL) + @(ah)
[ nt (nt(0—z0)—nf (0—z0)+at —zaF)
L dL a nL K +AF | K, 1—nE+4nt
+1—ont—al+z—0z+4oznt
L +A (_1fnr}5L+nL (CE + dE) - 1jr;5nfnL (CL + dL) - K) i

where A is the Lagrange multiplier.
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The long-run social optimum: solution

The long-run social optimum is a vector
{CE*, CL*, dE*, dL*, aE*, aL*, bE*, bL*, nE*’ nL*, K*v L*, q*} such that:

CE*

nE*

v/(n*) = v/(1—n%) ]
+Hl (b*) (aE* _ aL*)

Fx (K™, -

cbx — gE*x — glv — o

Al — p* and BE* — pb* — p*
o ()L (K", )
[c(1—2)— (a"* — za
— [p(a" ) ()]

1land qg* =n*

U (c*)FL (K*, ) z—H' (b%)

u'(c)FL (K™, ) = H'(b")
5 gl

[ q* (aL* _ ZaE*) 41— on*
—a* +z—o0z+o0zn*

E
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The long-run social optimum versus the laissez-faire

Comparing the laissez-faire (i) under R > z with the social optimum (ix ):

o K' < K'*when R = 1 prevails at the laissez-faire.
o c'* = d™, whereas ¢/ < d’ when R = 1 prevails at the laissez-faire.
o af* > af and at* > at if
d(EVFL(K )5 > (L (K ) z—H (b")
(MK, ) > d(c)FL (K ) — H (bY)
o n* > nf > nbif
4 & * _ Lx E x
U (cEVFL (K, ) o u'(c*)F (K*,-) (0 — at* + zaf¥)

_ aE* _ aL*
—yH' (bE) (aF —at) | 7| T ,Ef,”éb*))(agf’ ) o)

o b* > bE > bl under those conditions.
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The long-run social optimum: decentralization

The long-run social optimum can be decentralized by means of:

o Intergenerational lump-sum transfers allowing K to reach K*.

Intra-generational lump-sum transfers equalizing ¢ across types.

Subsidies on early births 05 and 6t equal to:

0" = F.(K*) [(aL* — zaE*)} + qo(aE?/(;*g;(aL*)
(QE* _ aL*) |: H’ (n*a_EA< + (1 o n*)_aL*)

—’)/HI (nlaE* + (1 . n/)aL*)
u'(c*)

+

Subsidies on LTC to the elderly parents equal to:

H' (n*aE* 4L (1 _ n*)aL*)
u'(c*

VE* _ ‘uL* _
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The second-best problem

@ The decentralization of the first-best requires policy instruments that
are hardly available.

@ Here we consider only three instruments:
e a tax on labor earnings T

e a demogrant T
e a uniform subsidy on early children 6.

@ Simplifying assumptions:

o the cost of children is here defined in terms of goods

e a small open economy at the stationary equilibrium (w is fixed and
R=1)

o full myopia (y = 0).
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The second-best problem

Type E's decisions satisfy:

J(cF) = u(dF)
u'(cByor(1—-0) = V(nfF)—V/(1—nF)
u(dBYzw(1—71) = ¢/(aF)
Type L's decisions satisfy:
() = W(d)
u(cHo(1—-6) = V(nt)—V(1-nb)

d(cw(l-1) = ¢'(a")

From these, we obtain the following demand functions:

s = si(T, 6, T)
n = ni(T, 6,T)
a = ai(T, 6, T)
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The second-best problem

@ The second-best planning problem can be written as the following
Lagrangian L:

u(W(l—T)—sE—anE(1—9)+ T)
q | +u(wz(l1—1)(1-af)+sE —o(1-nF))
+v(nf) + v(1 — nf) + @(af) + H(bF)
[u(w(l-1)(1—a") —st —on"(1-6)+T)
+(1—-q) [ +u(wz(l—1)+st—o(1—nt)) ]
+v(nt) +v(1—nb) +(at) + H(EL)]
i [ T(q(w+(1- aE)zw) +(1—q)(w(1—-ab) + zw) }
S0 (an+ (1 qy) T

L

where b’ = afn + al (1 —n') and g = 14_,7,17_,7&'
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The second-best problem

@ Using the laissez-faire FOCs and the envelope theorem, we obtain:

oL
5 =0
oL 1/ 1.EN . E 1Ly L
E:qH(b )n" 4+ (1—q) H'(b")n" — utqzw
oL R .
S = (=g H(BY) (1—n') +qH'(BF)(1 = nf) — (1= q)w
oL E L L E dq
a? |:U —U +‘uTW(3 — Za )}a?
N dq
oL E L L E dq
i e L G I
(1= q (B — )~ b [1- g+ (o — )%
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The second-best problem: earning tax

@ If cross derivatives in compensated terms are negligible, the derivative
of the compensated lagrangian is:

OL 0L OLo oyl y)+A—prw|qz2 +(1— %2
ot ot oT) T vy HTw 192757 Vot
where:

o e y=w(g+(l-q)(1—a") +wz(q(1-aF)+(1-q))

o Eu' =q[u(cE)+u(dF)] + (1 —q) [u(ct) + v/ (db)]
o Euy =q[u(cF)w+d/(dE)zw(1—aF)] + (1 -
q) [¢/(ch)w(1—al) + v/ (db)zw]
o A= B g () 4 (1= g H (B ¢
2 [qH'(BF)(1 = nf) + (1 — q) H'(BL) (1 = nt)]

a’ _ 2a 9a' 9T __ 9a’ da’ -
T =a t =39c TarY

° Equahzmg 5 C 6 0 and isolating T yields...
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The second-best problem: earning tax

Solution (optimal earning tax)

—cov(u,y)+ A

T =
zE 18
pw [qz2 + (1 - q) |

@ The covariance term is negative, and captures equity concerns

@ A captures the incidence of earnings tax on the provision of LTC by children

A=

935 [qH! (BE)nE + (1— q) H'(BL)nt] ]
+82 [gH!(BF) (1 — n) + (1 — q) H'(B)(1 = n)]

@ The denominator is an efficiency term, which captures the incidence on the
tax base
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The second-best problem: family allowances

@ Assuming that cross derivatives in compensated terms are negligible,
the derivative of the compensated lagrangian:

oL - a[, aﬁ /
%~ 28 TaTE = Eugng — hgEug + B+ C— 6D
where:
o o ng=0(qnf+(1—q)nt) and Euf = qu’ (cE) + (1 —q)u/(ch)
o Eugng =0 [qnfu'(cE)+ (1 —q)ntu'(ch)]
o B=[UEF — U+ pt(wal — zwaf)] {%ag'g + aaﬁaafg]
o C=(aF —ab) [aH'(BE) %5 + (1 - q) H'(B1) %5 |

° b Eya[aaﬁ" (qu (nE 7"L;qu)) + aaﬁeL (1*¢J+ (nEfnLa%))]
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The second-best problem: family allowances

Solution (optimal family allowance)

cov(ug,ng)+B+C

o [% (o (rF =)+ % (1 at (F - mt3R))]

@ The covariance term is an equity term.

@ B is the effect of composition on overall utility and earning tax revenue
dq onf N dq ont
onE 90 ' onl 06

@ C reflects the incidence of 6 on the LTC provision by children

E n
€= (o€ —at) [ a (6) G+ (1 @) H(BH |

B = [UE — U + pt(wat — zwaE)] [

20

@ The denominator is a standard efficiency term
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Conclusions

@ The timing of birth matters for LTC provision:

e early children are older when their parents are dependent, and thus face
a lower opportunity cost of LTC provision.

@ From a policy perspective, early births should be encouraged, since
these allow the society to benefit from cheaper LTC provision.

@ In reality, there exist other reasons why the decentralized birth timing
may not be socially optimal (education externalities etc).
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