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1 Introduction

Intergenerational transfers within a family are one of the most controversial is-
sues in public economics and population economics because they may neutralize
public policies related to income redistribution (Barro (1974)), and because they
may be a source of demographic transition (Galor and Weil (2000)). While de-
scending transfers from parents to children, such as bequests, inter-vivos trans-
fers, and education, have been analyzed extensively, research on ascending trans-
fers from children to parents, such as gifts, attention, and informal care, have not
been well developed, especially in the dynamic context. One reason is that the
gift economy is dynamically inefficient (Carmichael (1982)), which is a principle
rejected in most developed countries (Abel et al. (1989))!.

Some of the exceptions include O’Connell and Zeldes (1993) and Wigger
(2001). O’Connell and Zeldes (1993) show that the gift economy is dynamically
efficient if parents act as leaders, that is, if parents choose savings by using
a linear gift function that represents their children’s optimal response to the
savings choice. Perceiving their children as altruistic, parents have an incentive
to save less in order to receive more gifts. This induced undersaving makes the
economy dynamically efficient. In the Romer (1986) endogenous growth model,
Wigger (2001) shows that the gift economy is dynamically efficient in the sense
that the social return of capital is larger than the equilibrium growth rate.

The purpose of the paper is to give another rationale for the gift economy to
be dynamically efficient. The focal points are endogenous fertility and sibling
rivalry?. Parents choose the number of children they bear, taking gifts trans-
ferred from children as given. Each child chooses a gift to give to his parents,
taking the amount of gifts his siblings choose as given. In this scenario, an
interaction among the rates of fertility, gift-giving, and saving arises. Suppose
that the fertility rate is low in equilibrium. Then the gift rate would be high
because the decreased size of the family alleviates the free-rider problem within
the family. The saving rate would be low because parents rely on gifts from chil-
dren in retirement. Consequently, the low saving rate could make the economy
dynamically efficient. In a simple overlapping generations model, we show that
this scenario could be realized under fairly weak conditions. In addition to the
dynamic efficiency condition at a steady state, we also show that the fertility
rate declines over time and that capital accumulation could be non-monotonic in
the transition process. Intuitively, the fertility dynamics stems from a positive
relationship between the parents’ fertility decision and the children’s fertility de-
cision. The non-monotonicity stems from a difference in the adjustment speed
of capital and fertility.

The paper is organized as follows. In section 2, we introduce a basic model.
In section 3, we analyze the equilibrium dynamics of the rates of fertility, gift-
giving, and saving. In section 4, we derive a dynamic efficiency condition when
siblings are non-cooperative. The final section concludes the paper.

! The problem is also tackled in the two-sided altruism model (Abel (1987), Kimball (1987),
Laitner (1988), and Blackburn and Cipriani (2005) among others).

2In a static model, Chang and Weisman (2005) show that sibling rivalry makes parental
transfers inefficient.



2 The model

We use a two-period overlapping generations model with endogenous fertility. In
each period, identical individuals are newly born into the economy and live for
two periods. In the first period, they supply one unit of labor and allocate their
income among consumption, saving, child-rearing, and a gift to their parents. In
the second period, they retire from business and receive capital income and gifts
from their children to consume. In each period, identical firms produce a good
by employing capital and labor. Markets are competitive, and the economy is
closed.

We refer to the group of individuals that are born at period t as generation
t. Denoting the population of generation ¢ by Ny, and the number of children
each individual in generation ¢t has by n;, we have

N,
o <

The utility function of an individual in generation ¢ is given by
Up = ug + Oug—r

where
up = u(cie, Coi41, ) = Incyy + Blncgpr +nlnng

ut stands for an individual’s own lifetime utility, which consists of young-age
consumption c¢j¢, old-age consumption cory1, and the number of children n;.
0 > 01is a private discount factor, and n > 0 is a preference parameter attached
to the number of children. Besides his own lifetime utility, this individual cares
about his parent’s utility, us—1 = u(c1¢—1, cat,n¢—1), which is weighted by an
altruistic parameter, § > 0. This altruism causes children to transfer income to
their parent.

His budget constraints in the first and second period, respectively, are given
by

(1 — gt — St — ¢nt)wt = C1t (2)
(14 7rig1)80w + M Gep1Wepr = Cop41 (3)

where ¢g; and s; stand for a gift rate and a saving rate, respectively. w; is a
wage rate in period ¢, and ryy; is an interest rate in period ¢t + 1. ¢wy is a
child-rearing cost per child.

In addition, this individual is interested in his parent’s old-age consumption,
cor. Because he or she has (n;—; — 1) siblings, he would expect his parent’s
old-age consumption to be

cor = (L4 71¢)si—1wi—1 + oni_1grws + (1 — o) [grws + (ne—1 — 1)Grwy] (4)

where o is a binary parameter. If o = 1, then cor = (1474)St—1wi—1 +nt—1g:ws.
He expects his siblings to choose the same amount of gift as he chooses. We
refer to this case as siblings who are ‘cooperative’. If o = 0, then ¢o; = (1 +
r4)St—1wi—1 + grwe + (ng—1 — 1)Gews. He chooses the gift g;, taking his siblings’
gift g, as given. We refer to this case as siblings who are ‘non-cooperative’.



From equations (2) and (3), the lifetime budget constraint is given by

Nt Ggt+1We+1 Cat+1
l—gt—ony)uy + ————— =cip + 5
( g — @ t) t 11 ro 1t 1+ rees (5)
The optimization problem is to choose ci¢, caty1, nt, and g¢ to maximize
utility subject to equations (5) and (4), while taking n;_1, s¢—1, gt+1, and g; as
given.
The first-order conditions for c1¢, cai41, ¢, and g; require

1
- _ = 0
1 Ky
B m 0
02t+1 ]. + rt+1
7 HiGt+1Wet1
- — wy +———— = 0
Ny He P T+7ria
Blon,_ 1-
B0[on_ 1wy + ( amﬁ_mw < 0 with = if g, >0
Cat

where 1, stands for a multiplier attached to equation (5).
Assuming that the gift is operative, we have, in a symmetric equilibrium,

B+mn
+ — (1- 6
5t + ony 1+ﬁ+77( gt) ( )
Jt4+1Wt+1 U
ke (1 + 71wy 1+ﬁ+n( 90) (@)
(1+7¢)se—qwe—1 _ B0
o +ng—19c = 1+5+77(1 o+ong1)(1—g) (8)

Equation (6) implies that the propensity to consume based on the after-
transfer income (1 — g;)w; is constant and given by (1+ 3+ n)~!. Equation (7)
implies that the net marginal cost of having children is equal to the marginal
benefit at the optimum. Equation (8) implies that the marginal cost of gift
transfers is equal to the marginal benefit at the optimum.

The production technology is represented by a constant-returns-to-scale pro-
duction function,

Y: = F(Ky, Ly)

Assuming that factor markets are competitive and that capital fully depre-
ciates in one period, we have
L+ry = f'(ke)
w = f(ke) = ke f (ke)
where k; = K;/L; is a capital-labor ratio, and f(k;) = F(k,1) is per capita
output. For tractability, we assume:

Assumption 1: The income share of capital is constant over time:

ki f' (ki) . )

fke)



Market clearing conditions for labor, capital, and good are given respectively
by

Ny = Ly
Kt+1 = Nisqw;
Y; = Nicig + Ni—1cat + Neprowy + Ky

Because the model is closed, the goods market clearing condition can be
given by Walras’ law. From the capital market clearing condition, we have
hips = = (10)
ny
With equations (9) and (10), equations (7) and (8) become

11—«
ony = gt+15t +
o

7
m(l — gt) (11)

(P25 ro)ms = g -rrmei-a 02

Equations (6), (11), and (12) determine the law of motion of g;, s¢, and n.

3 Equilibrium and dynamics

3.1 Cooperative siblings

In this section, we analyze a benchmark case of ¢ = 1, that is, each child expects
his siblings choose the same amount of gift that he chooses.
The equilibrium is specified by equations (6), (11), and

36
1+8+n

to = (1—g:) (13)

l-«

Equation (13) implies that the gift rate is constant over time. Equations (6)

and (11) imply that the saving rate and the fertility rate are also constant over
time. Specifically, we have the following proposition.

Proposition 1 In the cooperative siblings model, the rate of fertility, gift-giving,
and saving are constant over time and given respectively by
b = o BEm—a(lt B4+ 59) ”
¢0(1 —a)(1+ B +n+p0)
¢ _ B0—a(l+B+n+50)
(I—=a)(1+B+n+306)

g = g

(15)

_ GO __ ¢
st = s = A=) (16)
The interior solutions require
a(l+B+n)
0> ———mm——
(1-a)p



The process of capital accumulation is straightforward. Substituting equa-
tions (14) and (16) into equation (10), we have
a(l—a)(1+8+n+ 00
kty1 = il X 7 ) f(ke) (17)
(B+m)0 —a(l+ 5 +n+ 60)
Given an initial condition, kg, the capital-labor ratio converges monoton-
ically to a unique steady state. Figure 1 illustrates the relationship between
fertility and capital accumulation in the cooperative siblings model.

[Figure 1 is here]

3.2 Non-cooperative siblings

In this section, we analyze a case of o = 0, that is, each child chooses his gift
while taking his siblings’ gifts as given.
The equilibrium is specified by equations (6), (11), and

(% + 9t> Nt—1 = %(1 ) (18)
In contrast to the cooperative siblings model, the gift rate depends on the
number of siblings. This is due to the free-rider problem within the family. Each
child has an incentive to decrease transfers to his parent if he has many siblings.
Equation (18) specifies a gift function g; = g(n:—1). Substituting this func-
tion into equations (6) and (11), we have n; = n(ns—1) and s; = s(ni_1).
Specifically, we have the following proposition.

Proposition 2 In the non-cooperative siblings model, the law of motion of the
fertility rate is given by

0ln+ 51— a)nia

ng = ) (19)
B —a)pb” + (1 + B+ n)a+ (1 —a)pbln,_
If n+ (1 — a)(1 — @) > 0, then ny monotonically converges to
N _ O+ B0 —a)(1 - ¢b)]
T B et (- a)ef 20
The gift rate and the saving rate converge monotonically to
N _ Bl —a(n+ Be0)
R ey R “

(1=a)(1+B+n)a+ (1 - a)dl]

The interior solution requires

an n+6(1—«)
Ba-as "< Bu-we

Proof. See Appendix. m



The process of capital accumulation is complicated by the fertility dynamics.
From equation (10), we have

a P(ny)
kiy1 = gmf(kt) (23)
where 56
(I>(nt)21+ﬁ+77+n—t (24)

Assume that the fertility rate in period ¢ — 1 is higher than the steady state,
ng_1 > n’¥. First, we know n;_; > ny; > nV from equation (19). Second, we
know ®(ny) > ®(ny—1) from equation (24). Therefore the coefficient of f(k:)
in the right hand side of equation (23) is larger than «/6 in the process of
transition. Finally, using equation (19), we have

O(n) _ (L) + (L+ B+ n)B+n+ B0 - @)¢bln
P(n¢-1) [+ B(1 = a)][B0 + (1 + 6+ n)ni]

which is increasing in n;_1. Therefore, the coefficient decreases monotonically
and converges to «/6 in the process of fertility decline. The law of motion of
k; depends not only on the downward shift of the investment curve but also on
the initial condition.

[Figure 2 and 3 are here]

Figure 2 illustrates a case in which capital accumulation is non-monotonic.
Starting at a low initial condition, the capital-labor ratio increases steadily and
may go far beyond the steady state at any given time. Then, it decreases and
converges to the steady state. Figure 3 illustrates the relationship between
fertility and capital accumulation in the non-cooperative siblings model.

3.3 Comparison

In this section, we compare the steady-state equilibrium when siblings are co-
operative and when they are not. The following propositions summarize the
results.

Proposition 3 For a small child-rearing cost ¢, there exists a pair of (9,0)
such that n® > 1 and n™ > 1 for any 0 € (0,0).

Proof. See Appendix. m

Proposition 4 For any 0 € (6,0), we have
(i) gV < g¢
(ii) sV > s¢
(iii) kN > k€

Proof. See Appendix. m



The reason is simple. First, other things be equal, non-cooperative siblings
evaluate their own gifts less than cooperative ones if the number of siblings
is strictly larger than one. Therefore, the steady-state gift rate in the non-
cooperative siblings model is lower than that in the cooperative siblings model.
Second, the lower the gift rate is, the higher the saving rate. A lower gift
rate implies that disposable income in the working period is larger, and that
disposable income in the retirement period is smaller. Therefore, individuals
have incentives to save in order to smooth their consumption. Third, the higher
is the saving rate, the higher the steady state capital-labor ratio. Comparing
the steady states, the wage rate is higher and the interest rate is lower in the
non-cooperative siblings model.

One might imagine that the steady state fertility rate in the non-cooperative
siblings model is always lower than the fertility rate in the cooperative siblings
model because individuals have to increase private savings. The answer is no.
From equations (A11) and (A12) in Appendix, we have

n®—1  14+8+n [1+ a ]
nN—1 14+p+n+060 #0(1 — )

Because equation (25) is decreasing in 6, it can be true that n® > n¢ > 1
for a large 6. Specifically, we have the following proposition.

(25)

Proposition 5 Assume that 0 € (0,0). Then, n™ >n® > 1 for any 6 > 0 and
n® >nN > 1 for any 6 < 0, where

a(l+8+n)

"=\ e

(26)

4 Dynamic efficiency

One of the most controversial issues in the gift economy is that the steady-
state equilibrium tends to be dynamically inefficient (Abel (1987), O’Connell
and Zeldes (1993)). Because our model includes a choice of fertility, one might
imagine that the assumption of endogenous fertility is critical to the dynamic ef-
ficiency condition. We show, however, that it is not fertility, but rather strategic
behavior among siblings, that affects the dynamic efficiency condition.
From equations (9) and (10), we have, at a steady state,
147 a 1

= —— 2
n l—as (27)

Equation (27) provides a simple rule for the dynamic efficiency condition:
the economy is dynamically efficient if and only if the equilibrium saving rate,
s, is smaller than the ratio of the share of capital income to the share of labor
income, /(1 — «). Specifically, we have the following proposition.

Proposition 6 In the cooperative siblings model, the steady-state equilibrium
is dynamically efficient if and only if 0 > 1.

In the non-cooperative siblings model, the steady-state equilibrium is dynam-
ically efficient if and only if

B+n—a(l+26+n)

ST T R Yo )

(28)



Proof. Substituting s in equation (16) into equation (27), we have (1 +
r)/n = 6. Therefore § > 1 is a necessary and sufficient condition for dynamic
efficiency.

Substituting sV in equation (22) into equation (27), we have

1+7r  (1+8+n)a+(1—a)l]

n n+ A1 —a)(1—¢0)

which is larger than one if and only if equation (28) is satisfied. m

The condition 6 > 1 is well-known and often criticized because altruism to
parents is too strong (Michel et al. (2006)). The condition in equation (28)
is one of the contributions of this paper. Suppose that the preference for the
number of children is weak enough to make the right hand side of equation (28)
negative, that is, N

1< ——(1+5)- 5 (29)

Then, the steady-state equilibrium in the non-cooperative siblings model
is dynamically efficient for all # > 0, given that gifts are operative®. The
reason is simple. The smaller 7 is, the smaller the equilibrium fertility rate.
Because the free-rider problem is alleviated, children increase giving gifts to
their parent, which in turn decreases the parent’s private saving because they
expect to receive gifts from their children in the future. Therefore, the interest
rate tends to increase beyond the depressed fertility rate in the capital market.

5 Conclusions

While intergenerational transfers from parents to children have been extensively
analyzed in public economics and population economics, intergenerational trans-
fers from children to parents have not been well developed, especially in the
dynamic context. One of the reasons could be a theoretical limitation insofar
as gift economies tend to be dynamically inefficient. Alternatively, unrealistic
altruism towards the parent must be assumed to make gifts operative. By in-
corporating non-cooperative behavior among siblings into a simple overlapping
generations model, we tried to overcome this theoretical limitation. In a non-
cooperative siblings model, we show that the fertility rate declines over time,
capital accumulation can be non-monotonic, and the steady-state equilibrium
tends to be dynamically efficient. Further investigation into strategic behaviors
within families could be worth-while to make the gift economy model applicable
to issues in public economics and population economics.

3The condition (29) is not so restrictive. Assume that the capital share is o = 1/3 and
that the private discount factor is 8 = 2/3 (which implies an annual discount rate is 1.3 per
cent when one period is 30 years). Then, equation (29) implies n < 1/6.
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Appendix
[Proof of Proposition 2]
From equation (18),

_Bo - =1+ B+ n)ni1

= Al
= TR0 1+ B+ e (A1)
From equations (6) and (11),
B —gt)
S¢ = A2
' (1+8+n) (1+529:41) (42)
1 — gt < B >

— 4 —r A3
% 1+8+n S+ 1+1;a9t+1 (A3)

First, substituting equation (A1) into equation (A3), we have
ng = 9[77+ﬁ(1—04)]”t—1 (A4)

B(L = a)g6” + (1 + B +n)[a+ (1 — @)¢bln,

which is equation (19) in the main body.
Let us define a function of n by

An

I =356n

where A, B, and C are all positive constants. The function is increasing and
concave in n > 0 and has a upper bound of A/C.
Equation n = f(n) has a unique positive solution if and only if

f(0)>1< A>B
From equation (A4), this condition is equivalent to
n+0(1l—a)(l—¢d) >0 (A5)
If equation (A5) is satisfied, then n; monotonically converges to

v O+ 80— a)(1— ¢0)]
" T B e+ (1= a)of] (A6)

which is equation (20) in the main body.
Second, equation (A1) implies the gift rate monotonically converges to

N BO— (4 B+

I T TR+ (1t B+gnd
Bt — a(n + fg0)
(1-a)(B+n)

which is equation (21) in the main body. The interior condition requires

(A7)

an
Be(l —a)

0>

10



Finally, we examine the law of motion of the saving rate. Substituting
equation (Al) into equation (A2), we have

ang—1 PO+ (1+B+n)n,

— . A8
M) BOT (B (A9
Therefore the saving rate converges to
N
N an
(1-a)d

(1=a)(1+B+n)a+ (1 - a)dl]

which is equation (22) in the main body.
To examine the dynamics, substituting equation (A4) into equation (AS),
we have

ane_1 {871 — a)¢d” + (1+ B+ n)[B+n+ B(1 — a)pbne_1 }

S+ =
C (= a)lB0+ (L4 B mnea] {B(1 - a)g0% + (14 B+ m)la+ (1 - a)gbln,1}
(A10)
Log-differentiating equation (A10) with respect to n;_1, we have
dlns; o 1+8+n
ong—1 ng—1 PO+ (1+8+n)n

1+ B8+n)B+n+ B0 — )]
F(L— a)pb® + (L+ B+ n)[B +n+ B(L — a)gb]n,—
(L+8+n)a+ (1 —a)pl]
B(1—a)pt” + (1+ B+ n)a+ (1 —a)gblni 1
It can be shown that the sum of the first and second terms is positive, and
that the sum of the third and fourth term is also positive. Thus, we know
0st/0ny—1 > 0 for any n;_;. Because the path of n; is monotonic, the path of
s is also monotonic.

+

[Proof of Proposition 3]
From equations (14) and (20), we have

WC_q = WBAEm—(+B+n+ )+ - a)pb (A11)

P01 — a)(1 + B +n+ 30)
v (B (4t B0t (1 a)ef]
b= T+ Bt Do+ (- a)ol (A12)

Therefore the steady-state fertility rates are larger than one if and only if
(B4+m0— 1+ B+n+60)a+(1—a)pd] >0 (A13)
Rearranging terms, equation (A13) is a quadratic inequality of 6 such as
B(L—a)pb® —[n+B(1 —a) = (L+ B +n)(1 - )¢ld +a(l+B+n) <0 (Al4)
Denote the discriminant by D,
D=n+pB(1-a)=(1+B+n)(1-a)g?—4fa(l —a)1++n)e

which is positive for a small ¢.

11



Then, condition (A14) is satisfied for any 6 € (,6), where

n+p8(l—a)—(1+8+n(1—-a)¢—-VD

= 2501 — )
7 - ntB81-a)-(+8+n(-a)+VD
26(1 — )¢

[Proof of Proposition 4]
From equations (15) and (21), we have

g€ — gV = BB +n)0 — (1+B+n+p0)a+ (1—a)ed]}
(I—=a)(B+n)(1+8+n+p0)

which is positive if equation (A13) is satisfied. Therefore, g¢ > ¢~ for any
0 e (9,9).
From equations (16) and (22), we have

C N — a{(B+n)0 —(1+8+n+60)a+ (1—a)pd]}
(1-a)0(1+ B8+ n)[a+ (1 —a)pb]

N > s¢ for any

which is negative if equation (A13) is satisfied. Therefore, s
0e(9,0).
Comparing the coefficients of f(k:) in equations (17) and (23), we have
a  ¢a(l —a)(1+5+n+60)
0 (B+n0—a(l+s+n+030)
a{(B+mb—(1+08+n+080)[a+ (1 —a)od]}

0[(B+n)0 —a(l + B +n+ 50)]

which is positive if equation (A13) is satisfied. Therefore, kN > k¢ for any
0 <€ (9,0).
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Figure 1. Fertility dynamics and capital accumulation in the cooperate siblings model
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Figure 2. Capital accumulation in the non-cooperative siblings model
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Figure 3. Fertility dynamics and capital accumulation in the non-cooperate siblings model
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