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Abstract

This paper develops an economic growth model with endogenous fertility. In
doing so, it provides a new explanation for the relation between fertility, economic
development and human capital accumulation. The model emphasizes the role
returns on human capital play in economic development through individuals’ al-
location of time between acquiring human capital and production and rearing of
children. In the model, production and rearing children are time intensive and
accuriulating human capital requires time and has a cost. Individuals’ stock of
human capital depends positively on the time allocated to education and on their
parents’ stock of human capital. Moreover, increases in the parents’ stock of hu-
man capital raises the rate of return on human capital investment. As a result,
individuals choose to allocate more time to education and less to producing and
rearir.g children as their parents’ stock of human capital increases. The model
also cdlemonstrates that individuals’ choices on fertility and education may lead
to multiple equilibria. Specifically, even if individuals’ utility depends relatively
more on their own consumption rather than on the number of children that they
have, countries that have a low enough initial stock of human capital converge to
a development trap with large families, little human capital and low output per

capita.
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1. Introduction

The economics literature has long recognized the importance of fertility and educa-
tion in the process of economic development. It has provided some explanations for why
fertility is negatively related to the level of economic development and the accumulation
of human capital. This paper provides an alternative theory. It emphasizes the role
returns to human capital play in economic development through individuals’ allocation
of time between acquiring human capital and production and rearing of children. It ar-
gues that, because individuals’ productive years in acquiring human capital and having
children coincide, individuals face a trade-off between getting educated and producing
and rearing children.

The earliest theoretical contribution on fertility and economic growth was made
by Thomas Malthus in the nineteenth century. According to the Malthusian model,
death rates fall and fertility rises when incomes exceed the equilibrium level of per
capita income. However, empirical evidence has revealed that fertility rates and eco-
nomic development were negatively related during the past century and a half. It has
also provided strong evidence in support of educational investment as a determinant of
economic growth. See, for example, Barro (1991) and Mankiw, Romer and Weil (1992).

Economists have developed theoretical models that incorporate the interactions
among fertility, educational investment and economic growth. Becker and Barro (1988)

construct a model in which parents are altruistic and the discount factor that parents
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2. Overview

In the model presented in the following section, I consider a three period over-
lapping generations model in which individuals receive utility from consumption in the
last period of their lives and from the number of children they have. In this economy,
individuals are born and reared in the first period, they devote time to education and
producing and rearing children in the second period, and they work and consume in the
last period. I assume that production and rearing of children are time intensive and
accumulating human capital requires time and has a cost.

At this point, it is important to note that the crucial component of the model is
not that individuals allocate their time between education and having children in the
second period of life. Rather, the important feature of the model discussed below is
that producing and rearing children take away some time from individuals’ investment
in human capital. Including in the analysis the added assumption that individuals work
in the second period as well will not alter the qualitative nature of the results. With that
added assumption the model will be consistent with the “demand” model of household
fertility outlined in Birdsall (1988) in that producing and rearing children are not only
time intensive but they also take away time from employment. Similarly, the resuits of
the model discussed in the next section are not dependent on the assumption that the
time costs of rearing children do not spillover in to the last period of life.

Demographic trends in the U.S. and most other industrialized countries reveal
that working women are more educated and have fewer children than their counterparts
two decades ago. For example, 1998 Handbook on Women Workers: Trends and Issues
(1994) states “........... many women delay marriage, and when they do marry, they have
fewer children than mothers had in previous generations. In the mid-seventies a trend
began toward delayed childbearing and births among women in their later childbearing
years rose markedly in the 1980’s. Between 1980 and 1988, births among women aged
30 to 34 increased from 35 to 45 per 1,000 women...... During the 1980’s the proportion
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steady-state equilibria. If individuals’ utility depends more on their own consumption
rather than on the number of children that they have, then the initial stock of human
capital of each country will determine the evolution of the country’s economy. More
specifically, countries that start out with a low initial stock of human capital will converge
to a development trap in which the average family size is large and in which the stock
of human capital and per capita income are low. In contrast, those countries that start
with a higher value of the initial stock of human capital will converge to a steady-state
in which the average family size is smaller and the stock of human capital and per capita
income are higher.

The remainder of the paper is organized as follows: The next section describes the
technology of production and the behavior of individuals. Section Four discusses the

evolutior: of the economy. And, Section Five concludes.

3. The Model
3.1. Production

The output of the economy is a éingle homogeneous good produced by a CRS pro-
duction function that uses physical and human capital as inputs. The output produced

at time t, Y;, is given by
Y, = F(K,, H,) = H, f(k,); k. = K,/H, (1)

where K; and H, respectively denote the quantities of physical and human capital
employed in production at time t. The production function f: R, — R, satisfies the
standard neoclassical assumptions. Namely, f/(k;) >0, f” (kt) < 0, limg,_p =00 and
limg, o == 0.
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An individual of generation t - 1 who is born to a parent with h;, units of human
capital, invests e;, e;e[0, 1], units of time in acquiring h;y; units of human capital.

These hyi; units constitute the individuals labor supply in the last period of life.

hev1 =p + Ry e (5)

where 1, u > 0, denotes the amount of human capital that an individual possesses
when the individual allocates no time to the acquisition of human capital.

Let z denote the total amount of time required to have and raise one child and
n: denote the total number of children that the individual chooses to have. Since, in
the secord period, individuals allocate their one unit of time between acquiring human

capital and having and raising children, it follows that

e + zn, <1 (6)

Individuals receive utility from the number of children that they have and from
consumption in the third period. There is no uncertainty and no bequest motive. The

utility of an individual of generation t - 1 is

U1 = w(y,c1) = aln(n,) + (1-a) In(ceqr) (7)

where a > 0 and where ct+1 denotes the consumption of the individual in the last

period.

Individuals maximize their utility as given by equation (7), subject to (6) and the

following budget constraint:

1 + (I+7)ze < W hyyy (8)

7
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children individuals choose to have, {n:}2,, and of per capita income, {y:}2,. We

derive equation (12) by combining equations (5) and (9):

M lf ht S h*
ht+l = w(ht) =

A[®wh—(1+7)z]—w . .
B ht{ (1+A)[‘l‘7ht—(l+r—)z‘; } if hg > h

where the initial stock of human capital, hg, is historically given.

Along the dynamic path, h;, evolves monotonically. Namely,

. < h*
ahH_l 0 lf ht S

gh, ~ V()=

Alhy—(147)z]— 22 h - .
Gt Aah—(174 T ToA mremE >0 i he>h

0 if h, <h*
azht+1 " 1 ‘=
o YP'(h) =

2 (L47)s @2 . .
- (1+A)[@hti(‘f+1“;z]3 <0 if h: > h

Furthermore, as obtained from equations (12) and (13)

Y(0)=p 20
and,
: ey 1 _ 2 _
h!gl}l_zb(ht)————(1+A)w#[Awp + A*(1+7)z ] >0
: ey A
i V(h) = 17

(12)

(14)

(15)

(16)

(17)

In this economy, a steady-state equilibrium is is defined as a stationary stock of

human capital, h such that
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HLA < 1. Therefore, it follows that for some range of parameter values, and specifically
for sufficiently small values of the weight of the utility that individuals’ receive from the
number of their offspring, a, there exists a second steady-state equilibrium, denoted by

f_zg, where hy > h;.

[Figure 1 about here.]

Finally, given that h; > h;, and by examining equations (9) - (11), it is easy to
verify that

__ Alwhy — (14 7)z] — wp

e = 0 < €2 = (1 i A)[’lf)}-),z — (1 T 1__)1‘] (20)
_ 1 _ 1 [ Alwhy — (14 7)z] — wp
m=y 7 mS 2 (1+ A)[why — (1 + 7)z] 1)
and,
hn = ’U—J’_Ll = WU < Yo = ’lf)ilz (22)

5. Summary
The existing papers in the economics literature that examine the interplay between
fertility and economic development focus on various explanations for why fertility declines

as the economy grows. However, none of these explanations have focused on the fact

11
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development trap in which the average family size is large, and the stock of human
capital and the per capita income are low. In contrast, those countries that start with a
higher value of the initial stock of human capital will converge to a steady-state in which

the averzage family size is smaller and the stock of human capital and per capita income

are higher.
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Table I: Years of school completed by women 25 and older in the labor force by age

Years of school completed 1979 1989

Women in labor force(000) 32,626 | 45,487

Percent
Less than 4 years of high school 20.3 12.4
4 years of high school 45.1 42.2
1 to 3 years of college 17.0 21.5
4+ years of college 17.6 23.8

Source: 1993 Handbook on Women Workers: Trends and Issues

Table II: Labor force status of women in the labor force by age of youngest child:

Labor force status | Total | No children under 18 | With children under 18
MARCH 1981
Total 89,259 57,531 31,728
Percent 100.00 64.5 35.5
In labor force 46,414 27,992 18,422
| Percent 100.00 60.0 40.0
MARCH 1991
Total 98,970 65,424 33,548
Percent 100.00 66.1 33.9
In labor force 56,373 34,047 22,327
Percent 100.00 60.4 39.6

Source: 1993 Handbook on Women Workers: Trends and lssues
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