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Abstract: W

get up a bwo-sex overlappine-generations model with endoge

nous fertility, Due Lo a coovdination process across howseholds, paventsl imane

capital investment may differ between sons and daughters. In societies with plenty

of gender discrimination childven are cheap (o rear, shice women's time is cheap,

so they tend to have large familios, invest little human capital in each ohild, and

P

have stagnant incomes, Equal societies tend to have small fapihies and growing

levels of meome. However, the relationship between gender equalify and fertilit

Ao now-growing economies 18 the exact oppesite: those with relatively with
more gender equality have higher steady-state fertility.
Keywords: Gender equality, gender gap. fertility. growth.
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1. Introduction

feonomie development seems connected to the status of women, Whether men-

sured by ¢

nder differences in education and life expectancy, indexes of legal rights
for women, or percentage of wornen in parliament, gender equality is positively

correlated with per-capita income across countries see Dollar and Gatti (1999)).

The picture s similar when looking at trends in schooline for different resio
X . {3 o

the world, The ratio of fewale vears of schooling over that of wales has been ean-

stant at arownd (95 inthe OFECD world 1960290, Ty devels ries this ratio

hias beeu considerably lower, but it has increased from 56 in 1960, to 68 in 1990,

Fast Astan and Pacific countries. however, have displaved 2 move emphasized

iperease. from 59 m 1960 to R4 i 1990 Barro and Lee (1993, 1006},
Intevestingly, those regions which have experienced the sharpest inerease in

gender equality (such as OECD the past century® and East Asia more recently)

ave the very sanie ones which have escaped poverty. Moveover, this has been

ded by oa fall dn fertility rates. Thus, it i3 offen argued that educating

parail iy
wornen could be a kev to economie development. and a break on the population

explosion [see e.g. Sen {(1997) and Swmmers {1998} The issue has also nspired

an etppirical growth Lterature isee e.g. Barro and Lee (1993, 1994, 1006}, Stokey

(19947 il and King (1995} Dollar and Gatt (1999}, Klasen (20021, and Kaowles

However, fow of these empirical studies provide any explicit theorotical model

ae Olson (1004 for the U8
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of growth and gender heterogeneit: it is not always clear how to interpret the

regressions, -Also. any couviucing interpretation should be consistent with niero

evidenoe on kow gender equality aflects fertility, namely that fertility is increasing

with the neo

pe of the male spouse. but falling with that of the female spouse.

Soe Butz and Ward {1670}, Heckman and Walker {1990). and Schultz (1993).

This paper Luilds on work by Lagerlsf (2008). We set up a two-sex overlapping-
generations model, where fertility is endogenous, and subject to both a goods

cost, and a thme cost. There is also gender discrimination, expressed by parents’

division of human-capital investinent between sons and danghters, Our results
are consistent with the mentioned wicro evidence: fertility inereases with male

ooovidence

income, but falls with fernale income. They alse broadiy match the m
deseribed above. Tn a society with much gender diserimination children ave cheap,

since women's time is cheap. So unequal societios tend to lave lacge families, and

invest little in quality (ie. human capital). As a result, they are i
exhibit sustained growth in human capital, and more likely (o end ap in e poverty

[

trap, with non-growing levels of income. Equal societies tend to have simall famil

and growing levels of income. Also, among growing econonues, the more cunal

(== )
ones have lower fortility and grow faster,

The novelty here compared to Lagerlsf (2003) is twolold.  First, we focus

only on cross-conntry patterns in the world today. and vot on changes i gender

squality over long peviods of time, such as those associa with the bith and

spread of Chyistiamty,
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Second, we use @ general equilibrium setting

Syt

where factor prices are deter
mined as the marginal products of labor and capital. This complicates the analy-

sis a great deal, due to an interdependence of the wage rate and fertility. Among

growing economies, the wage rate converges to an expression which we can solve

for analytically, and we get the standard result of more gender equalisy leading
to lower fertility {and more growth). More surprisingly. the relationship between
gender equality and fertility among non-growing countries is exactly the oppo-
site. Counfries with more gender equality (althongh still too unequal to exhibit
sustained growth) have higher fertility than the less equal.

The first part of the intuition is similar to that of Lagerlsf (2003) and comes
from fertility being costly in both time and goods. The goods cost can be thought
of as spending ou food and clothes, which becornes less important as income lovels
grow over time, but matters to cconomies stuck in a poverty trap. The time cost,

which measures the cost of foregone income, matters most to rvich and growing

economies, but less to poor. A rise in female ncome relative to that of males

in buman capital investment in children raises the income of the next generation.
Therefore, the next generation {men and women alike) becomes vicker compared
to thelr parents. Since this is still a poor sconomy, where the soods cost of children

wmatters, a proportional increase in inconie of both parents induces higher fertility

As the cconomy stabilizes in a new pon-growing steady state, fertility turms out

te be proportionsd to the wage rate.
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The second part of the intuition has io do with the general equilibrin frame-

(2003 the wage rate is exogenous and constant, so fertility is

i

work, In Lagerle
unchanged in the new steady state. In the sctting used here the wage rate in the

new steady state is highey, and so i fertility.

Farlier attempts to endogenize fertility in growth models date hack over a

decade fsee Becker and Barmo (1988}, Barro and Becker (19891, and Becker o
al. (1990}, Barvo and Becker (1989} and Barre and Sala-i-Martin (1805, Ch. 9]
show that the combination of both a time and goods cost can lead to differences
i fertility behavior between poor and rich countries, using general equilibriumn
frameworks. but do not study the implications of an explicit gender gap in income.

Atteripts to explicitly allow for gender heterogeneity in growth models are
& i4 ¥

atively vecent.” Most two-sex nodels asswme exogenous gender differences:

Davies and Zhang {1005} put son-preferences in the atility function of the parents.
Galor ard Weil (1946 af&ﬁt.ir_lrjf:t two tvpes of labor: “brains,” of which roen and
women have equal amounts, and “brawns,” with which only men are endowed.
Fhal ot al. (1997} assurne that men narry younger wornen. Echevarria and Merlo
(1999} assume that women bear children at a certain biological time cost. and
thus work less than their spouses. Dasgupta (2000} lets production take place
i an nformal and e formal sector, and assumes that men can enfer the formel

sector divectly, whereas women have to spend some time in the informal sector

Por an overview, as well as a zood metivation for the two-sex approach, see Echevarria and

Moe (2000).
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befove heing able to enter the {ormal sector.”

The way we model gender diserimination relies on no exogenous differences
between men and women, except that of heterosexuality: men are matehied with

women, and wornen with men. We assume that a pavent couple cares about the

fotal incorme of the households into which their children enter as they SYOW UD.

Therefore, not only the offspring's income matter. but alsa that of hig/her huture
spouse. who i educated by some other family. Families thus play a (nornal fornt)
coordination garee against each other. From the viewpoint of one atomistic parent
couple, a daughter (son) may not need much education, simply because she (hes
is expected to marey a man (womanj, who - taking the equilibrinm bebavior
of other families as given - may be better educated, and earn a higher ncome.
Gender discrimination can thus arise in a Nash equilibriwm, despite the sexes
being symmetric. In that seuse. owr model captures the coneept of gender roles,

or gender stereotypes: if evervone else behaves in a diserininatory manner, it is

optimal for the atomistic playver to do il same.

I & related bt different context, Cole et al, {1992} examine the interaction betwoen gronth

and status, the latter being o ranking devics detennisiug mernage onteomes. Most of the other

DRPEE: growth and gender heterogeneity via the fertility decision, whereas Cole ot al,

study the capital accumulation coming from bequests, and the way they interact with status,

This explains why we observe educational diserimination on the basis of gender, but not why
womien a0 particuisr are discriminated against, We do uot argue that “biclogy” does not matter,

L fact, coordimation can awplfy apalll biologival differences bebween the sexes. Soo the

diseussion In Hadfleld (1998) and Francols (1998 who model similar coordination mechanismes

i ditferent contexes, Nerlove et al, (1984} analvze similar coordination in a one-sex model,
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Modelling gender inequality in this way gives some indireet policy implcations.
Since pender inequality, and thus poverty, originates from coordination. a shift
to sustained growth could potentially be achieved by re-coordinating on a less
discriminatory equilibrium. A tentative conclusion s therefore that campaigns
to mitigate the gender bias in education may enhance growth. This relates to
the idea of a “cooperative” way of reducing fertility rates and boosting ecouonic
development, as suggested by e.g. Sen (1997).°

The rest of this paper is arganized as follows. Section 2 sets up the model. It
describes the composition of the cost of rearing children, sets up the maximiza-
tion problem of cach couple, derives the Nash equilibrium in each period. Then

the production side i described and the dynamics analyzed, first for growing

geonomies, then for non-growing. Finally, Section 2 analyzes the dynamics and

stability properties. Section 3 gives a concluding summary.

2. The Model

The strueture of this model is similar to that in Lageelsf {2003). Individuals live in

overlapping generations for three periods: childhood, adulthood {or working age).
and refirement {¢r old age). Individuals are either males or females and when

entering aduithood they marry randomly into pairs. The sexes have identical

abilitivs at birth, bul may be endowed with different amounts of human cupital

This type of policy implication does ot arise in woss other s sipeworks, such as that of Galor
¥E P ¥

and Weil {'(i. whier et <r{|;\l‘z er ':r;g,\_r_:.{u;f]_]_j:;}' Iser ganerated ‘?_'J_‘,v' %:(;:X(l;’_{(d]](}li}-}g_'}' assurned: diffevences

in the types of labor men and women are endowed with,
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by their parents before marriage.

A period-t adnlf male s endowed with 27 units of human capital, and a feyaale

it the same generation is endowed with 4/ units of himan capital. There

L § 18
differences within the sexes: men belonging to the same generation have equal
amonnts of hurman capital, and the same for women. Facl unit of lumsn eapital

CRINS & wage. wy, per unit of time supplied on the labor market. Dilferent from

the case in Lagevlof (2003} this wage raie is endogenous. The wage is the same for
both sexes, g0 there is in that sense no gender diserimnination on the labor market.

A couple formed by adults in period ¢ is referred to as couple . Given their

R T s f S
joint meome, we(h + ). couple ¢ decides how many children to have. n,. half
of whom are daughters, and half are sons. Thev also endow each child with g
{1 = m. f) units of humag capital, where the super-lndices mdicate the human

capital of a daughter (f). and a son {m), respectively. Tn & standard fashion, we

tallk about fertility, n.. as quantity of children. and hunan capital, A%y + bl 4, as

quadity,

2.1. The child rearing cost

To rear children carvies three types of cost: a time cost, & consumpiion gonds
cost, anl the cost of buying human capital to invest in the children. Let the sum
of the first two components be denoted g,

Congider a couple active in period 4, where (for whatever reasoy v} the man
has more hunan capital than the female, A7 > I i they chose to have fow

enough children only one spouse’s time is needed for their upbringing. {That this

‘,>
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is indesd the case will be guaranteed by resivicting attention {o a certain set of
Nash eouilibria; see below.}

Let the time cost be b units of time per child, and the goods cost @ unifs of
ihe consumption good per child, The female spouse has lower human capital and
earus less than the male so she undertakes the whole time cost. She earns weh
per unit of time and spends b units of e per child; the conple this foregoes
-;":t.f.:[-f?g;" in lost ineome per chuld. The swm of the goods and time cost per elild s
Ehus g

ven by

£
Ge = o+ bunh

2.2. Consumption and saving

The parent couple acts as one individual, and care aboutb the {potential] income
. 1 i _

earned 1n the how s into which ther children enter. This s given by the

wage rate in the uext peviod, we,y, times the sum of the human ca

of their own children. and that of thelr sons- and daughters-in-law. The parents
care shout thelr own conswmption {in old and working age), and the number of
children they have, We assinue that all these goads are collective to the couple,

abstracting {rom ntra-couple alloestion conflicts. The utility function is given by

o= nley) + ainfn) + 2Infes.1)
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where ¢4 and ¢z, I8 consimuption in working and old age. vespective

that B/ y and A2, denote the lnnuan capital of couple t's danghiers and sons,

respectively, The somme variables with & bar denate the hovan capital of his/her

Fosincs the actual earnings

add on the nmunber of children, due to the time cost.}

t

w, 7. and & are the weights put on fertility, children’s quality, and old- age

consumption

Ve assume the following, which is explained later:

Assumption 1.

2.3. Budget constraints

Waorking age consumption of couple £ is given by

vy o= A !;,) g

Y (T S (4

where s; denotes couple s saving. and 2p is the (exogenous) eost of acquirh g one

unit of hanan capital in terms of the consnmption good.® As deseribed above, g

is the time and goods cost of rearing one child see {1}].

The couple bas »,/

capital expenditure on sous 18 wphll g, and sinilarly for danghters. T

W f
gives |
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Old-age conswmuption is given by

1 '3‘['4-1)'

5]
N
%

i
k2
-~

where 7,1 denctes the yeal interest rate on savings held from period £ to peried

t+ 1

2.4, Utility maximization

Maximizi . subject to (4) and (5}, the first-order conditions for s, and n, say

that
Sy = (6]

and
o (BT + hi) i
ey W e : )

{1+ 0+ 28} gy b By + n..{_q}i

S 5 e §ig g =if T i
The first-order conditions for ), and hl,,. vaking By, and %, as given, can

e written”

1

- " -
P : ‘o Y
1l H O ":—lrfkh';;‘[ * h‘is}? : .
3 1 ¥ e | 1 iaﬂ:
: T e Lo ad N7 '
Peopt gl S Qi+ P Uf"a.u; * R )

wiradnt on mman capital.

The weak inequalities are due fo the now-nepativity o

i

w0 in optinwre, the first weak inequality in (8) holds with equalty, and

iy '

TPhis van be seen by substituting (41 (8} and (T} into the chiectly

funoiion wmd

frstoorder eonditions with respect to 7%y and A 4

taking
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siilarly tor the second weak inequality if £y, > 0. 10 AR is constrained to zoro
the first inequality is strict. and vice versa with the second inequality if /

,., i

constramed to zove.

The left-hand sides capture the marginal benefit to the atomistic parent conple

of endowing their children with human capital. The higher is the income of the

: . . iy =
fatre spouses of their children (b, and &,
feq ¢

the lower is the marginal ntility

for the atomistic pavent couple of increasing thely childven’s fandly incomne. Thus.
a high average level of hugan capital among men induces the atomistic varent
coupie to invest Litle in their daughter's buwman capital, and vies versa H the

average human capital level of women is high,

The right-hand sides of {8} give the marginal cost of increasing human capital

mvestiment i children, as implied by the assoclated veduction in fertility, as follows

frow the budget constraint (4).

2.5, Nash equilibrium

The players of the (normal form) game ave the parvent couples, and they choose
simiitaneonsly how mmch to invest in sons and daughters, taking as given the

same chwives by the other parents. In a {symumetric pure strategy) Nash eqnilib.

o £ 7 4 ----;’
i

viume there are no differcnces within the sexes. so B2 = h, 4 and A7, = bl
fet E| tad

This makes the two conditions in (8] coincide, and therelore the new-nesativity

constraints canuot be binding: the fivst-order conditions i (8] hold with eguality.

Muorcover, we see that the sum of ruale and fermale human capital can be written
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[n fact, this demonstrates that in every period { there is a continuum of Nask

eouilibria.
Remark 1. Any combination of /1, and &/, which satisfies (9) is a Nash equi-

librium (as long as they are both non-negative).

stunption 1 thai o > F ensures that (9} 16 positive, which

from the A

Note a
amounts to assuming an interior solution. H « approached 3 the couple would

an arbitrarily

tend to choose au arbitvarily swall number of children, investing

large arount of lnman capital in each (fraction of a) child.

2.6. Gender equality

Define the following measure of gender equality:

1. any nom-negative level of g, is & Nash eguilibriom,

As follows from B

as long as (8) holds {agged one period}. There is nothing linking gender equality

sratived g8 I8 consistent

innone period to that in the next. Any sequence of {(non-ne
with a Nash equilibrium in the game plaved between different parent couples v

mclor

equality does not change over time. In other words, we are going to assume that

104
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parent couples in period [ coordinate o Bt equilibrivm as their parent
generation ¢ — 1 did,

We shall only consider Nasgh equilibria where

The upper bound in (11} simply serves to focus our attention on the empirical
ARRTERSE AR e e R s W e . Bth o B
regularity that women tend to have lower human capital than wen, A% > 4,
(However, as long as there are no exogenous differences between the sexes, there

s alwavs a mimvor »

1 equilibrium in which men have lower human capital )
The lower bound serves to emsure that the couple i equal enough so that (on

those growth paths we are to consider) the couple has few enough children that

Rl

A iy i

only one spouse’s time is needed to take care of them. [Ses Appendix Azl i

this was not the case. the marginal cost of having an extra child would ke &
dizscrete jump at some fertility level, wheve the father started making a positive
fime input. Note that Assumption | implies that the lower bound s less than

uniby,

2.7, Fertility

Using (8) and {7} we can write ferid

i

5y, e f" (- Jr \j I.E'.é? (}{.;m 4 ,"?,'I} _ {" P lv} \) 1 (‘[ i .f-"";;) I {13
R Y » : : )

L ol 17 A

where the second equality comes from (104
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2.8. Production

In period £, a representative frm produces ontput (Y3 ) of the =i

psanption
good, using a constant veturns fo scale production function of Cobb-Dowglas type,
with inputs physical capital (K:), and efficiency units of labor {L,). Letting p

denote the capital share of ouiput we can write the production hu

Y, = KFLIP, (13}

The total number of coupies in working age in period ¢ is denoted N, so that the

working foree in terms of off

143

{Recall that we are considering equilibria where A > A7, so that all fime spent

i ehildren is levied on the female.)

reariy

Letting lower case letrers donote per-couple terins of all variabies, given by

dividing them by N, we can write Lhe production function as

Profit nuodmization equates the facior prices $o thelr respective muy

uets, in a standard {ashion, so that
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arly for v, which turms ont to play no vole I the rest of the analvsis,

due to the Jogarithmic utifity.

2.9. Dynamics

Each of the N, couples has n, /2 children of each ¢

cand it takes one oflsprivg

each sex to form a new couple. Therefore the nurnber of couples evolves according
W Newy = (n/2) N, Sinee physical capital is made up of the previous period's

saving the per-conple physical capital stock evolves according to

where the second equality comes from (67, and (12). Using the notaiion i (105,
Lo g = By AAT and (9], we can write the ratio of physical capital, over muale

buman eapital, as

_2? / {effp)

: i X
FIE TR R
V1 blue ] 1

we = (1 p)

wlng 1) {19}

s

The economy may exhibit sustained growth, or converge (o a non-growing
steady stater a poverty {rap. We now examine nuder which conditions each soe-

natio ocouwrs, Austained growth in output requires that both hwman and physieal
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capital exhibit sustained growth. Since their rafio is constant {sce (18)] we can

ook at the growth of hurman capital

Let the ratio g = kg /B be constant over time, This amouits to assuming

that each ceonomy coordinates on the same Nash equilibrinm over o [See the

discussion below (10).] From {1} and {9). we see that the growth rato of mal

human capital A7 (as well as the tofal human capital of each ho

15 given by

e
Wy S+ )

Tf:“ N AP + )

(K1)

2.9.1. Growing economies

I

The economy exhibits sustained growth if the righi-hand side of (20} approaches

something groater than anity as A7 approaches infinity, To exaniine when thi

the case we must determine the mit of wy as 17 approaches infinite. Start by

-~

looking at the asymptotic behavior of fertility, From {12) we soo thaf

AT
o I\ T |

{Hecall that we are holding the watio o= A2 /)7 constant so &) approaches indiniiy

together with 7"} Using (21} and {19}, the asymptotic wage vate can he writion

which gives the asymptotic growth rate
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(23

¥ g _D 7 ! ‘i e 1} “+ t}j ,!’ ‘\. :’fz)j

if the right-hand side of (23) exceeds unity the economy will exhibit sustained

growth, af the {gross) rate 47 if it falls below unity the economy converges o &

nen-growing poverty trap.  An illustration is given later in Figure

3.1 Since the

tactor g/ (1 + ) i {23} in increasing n g, we conclude the following:

Result 1. An economy with more gender equality (greater ;) is more likely to
exhibit sustained growth.

Result 2. Among economies exhibiting sustained growth, the growth rate is

higher for those with more gender equality (greater p).

2.9.2. Non-growing economies

&

1 the vight-hand side of (23} falls below unity. We

Now consider economies for whi

earye] e
nE.l i\.l.

want to find aut how the fertility rate among such economies varies with

equality (given that gender equality s low enough 1o rale oub sustaiy

One problem now arlses: for finite 277 the fertility rate caunot be detormined
explicitly. We must instead determine the fortility and wage rates implicitly and

jointly. To do this, start by vewriting {12} as

4

= ol Rl s ) {24}
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ing {24) and {19} equal to each other. we get wage and fortility rates which
are cousistont with o labor market eguilibriurn. This s Hustrated in Figure
h M,

where r{ng, B™;14,) is given in (24), and wing i) in (19}

The graph of o(ng. A% ) shows the demand for children. A

ner wage
implies both a higher income, but also a higher time cost of children. As long
as the child rearing cost contains a positive consuruption goods element (¢ > 0)
an increase in the wage rate does not increase the time cost as much as income,
Therefore the demnand for children increases with the wage rate. I o = 0 lertility
cauals 17 independently of the wage vate. due to the logarithmic utility.

The graph of win.; g, ) shows how the wage, given by the marginal produet of
labor, increases as fertility increases and female labov supply falls,

As h™ grows (at a given u) the graph of ('} shifts down and the fertility rate

inereases. I A grows without bound n, approaches n*. [Since e/h shinultane
ously approaches zero {24) doss not tell us that the wage rate approaches tulinity
as 1y approaches to n’

The graphs of o)} and w() both have positive slope. so they may intersect

more than once: there may exist more than one labor market equilibriun. In-

h wage vate implies a high demand for children and therefore fow
L]

tiitively, a

ferzle labor supply. This in turn mekes the marginal product of labor high, sus-

taining the hieh wage rate. In the rest of the paper we are not going to explore this

biliby of multipie equilibria. To ensure uniqueness we impose the following
3 i i

parametric restriction:
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Assumption 2.

( @ +f> + B

We can now state the following, which 18 proven in Appendiz AL

Proposition 1. Under Assumption 2, in every period ¢ there exists a unique

equilibrium fertility rate »,, for any (non-negative} levels of 4" and .

In other words, if the relationship between the exogenous parameters (p. o, 3,
and 8} is such that (25} holds, the graphs of () and w(') intersect only once, so

there is only one lahor market equilibrivm at a given level of A7 and p.

Fertility in non-growing economies, Consider a steadv-state level of &', at
which the right-hand side of (20) equals unity. Denote this by (A"}, and the

W s O g . K 1
assoviated wage rate by w¥. These are given by

" Bip al (A & bt §
( = ?) { 4l | =1 (26)

WG ] T p

B

We next use (24) to write % as a function of the associated fertility rate n®:

FOeiny
(b}
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That

s, the fertility rate in a non-growing steady state is proportional 2o the
equilibrinin wage rate. If the wage rate is higher in the steady state associafed

with a higher u, the same must hold for the fertility rate. We thus need 1o lock

at the joint deternuination of the fertility and wage vates, by using win
and (28 above. aud see how they vary with p.
The determination of the steady-state fextility and wage rales o a non-growing

seonomy s shown in Figure 2. Tt contains the graphs of (28), and w(n; ¢} in |

Note that they intersect twice, but the steady-state fertility rate 1% ix giver
leswer intersection. 1t can be seen that the fertility rate at the uppeor inversection
ey

exceads 7 defined in (21).° This cannot be the ste

wlv-state fariility rate, smee
for any finite leve! of AP [like (A™)°], and any given g, fertility must fall below
the associated n* {(see Fignre 1}

As shown, an mcrease in gender equality {(from 4 to g in Figure 2) shifts ap the

wn: )-graph. and the new lutersection i associated with a higher steadv-state

feriility rate. We can thus state the following result:

Result 3. Among non-growing economies, those with more gender equality (greater

11} have higher steady-state fertility rates.

Tn Figure 2 it may look as if non-growing economies have lower fortility rates
thar growing economdes, since n” falls below n®. However, n* here refers to

the fertility rate of a non-growing economy, had it {counterfactually) exhibited

STy soe this recall that the rigbi-hand side of {23} wust fall below aaity for the econowy 1o

o

ot be be growing, Using {210 and {19} we see that chis toplies that |

112 BRAZILIAN JOURNAL OF BUSINESS ECONOMICS BRASILIAV.3 N.3 P, 91-128 SETEMBRO-DEZEMBRO 2003



sustained growth. Whether, or not. a country exhibits sustained growth depends

on pender eguality, which also determines the feriility rate. In other words, non-

growing countries can have higher fertility rates because they have loss gender
equality {lower @}, which is also the reason why they ave not growing in the first

place.

2.10. Stability

So far we have examined the behavior of economics on a sustained growth path.
or at a steady-state equilibrinn, respectively, For completeness we examine how
these economics evolve dvnamically around their respective equilibria. For -
stance, we want to confivm that the equilibria are stable,

e 1Y

Using {7) and {9) we can rewrite the growth rate in (20) as

(20}

In Figure 1 we can interpret aw,/

Htersection point. As A7 moresses and shifts o) down, the intersection moves
along the graph of w{-). Since o () st always intersect w() fromn below, w,/n,

is falling in A7, From (29} we see that this must also hold for the growth rate

e it
ah

(30}
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This is illustrated in Figure 3. At a given level of gender equality {u) the
srowth rate is falling in initial male human capital. This is the mirror imago
of the increasing demnand for children as male fncome rises: as male earnings

yoand thus spend less on quality, hnplying

rige parents can afford maore childre
loweer luman capital investynent in each child, This rise in fertility may seem to
contradiet the empirical pattern of falling fertility rates in the developed workd the
Jast hundred years, However, we must recall that gender equality s held constant
here. If gender equality improves the growth function shifts, as shown in Figure

This can cause a simultaneons (temporary) fall in fertility. and rise in growth

rates.

3. Conclusions

This paper gets up an overlapping-gen erations model with gender Leterogeneity,

and heterosexual matching Parents invest in their sons’ and daughters’ educa-
tion, taking futo account that the children are going to form households with

someone of the opposite sex when they grow up. Gender discrimination may

arise, heeavse if other households diseriminate between human-capital investment

in sons

nd daughters, it is optiral for the atomistic household to do the same.

The reason is that a parent couple knows that their daughter will marry a man,

o the “endowinent” of incowe in her future household is going to be relatively

bie, and vice vorsa for sons. Discrimination thug ocours as a | wsh equilibrium in

a coordination game. despite the absence of any differences in abilities between
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the

R,

TN

gender eqgnal

trade-oft in the fertility choice. Different from Lagerlof (2003) we use a general

equilibrium seiting, where the wage rate I endogenous, and depends i labor

supply, which in turn depends on fertility vates,

Some results and mechanising ave shnilar to those in Lagerlsf {20033, Tn pas-

ficular, changes in gender equality have differe;

pared to poor. Significant Increases in gender equality in our model can push poor

coutitries to sustained growth, but small increases in gender equality way not.

The result which contrasts most with Lagerlsf (2003) refers to comparisons of

steady state equilibria of different non-growing economies. A more gender-oqual

nov-growing economy has higher fertilite in steady state than one with les

o

rate in steady state, but only when the wage rate in endogenons — as it is here,

but not in Lagerlsl (2003} do we get the resull that fertility is higher in the new

reye

steady state. In Lagerlof (20031 the wage rate was exogenous so the fertility rate

was unchanged in the new steady state.

Many possi

interesting to explove in future work. For instance, just as in Nevlove et al, {1984},
we assume that parents must choose their ehildren’s education before they know

who their childron marry. In our serting, parents have some more information:

REVISTA BRASILEIRA DE ECONOMIA DE EMPRESAS  BRASILIAV.3 N.3  P.91-128 SETEMBRO-DEZEMBRO 2003

model is au extension of that used by Lagerlof (2003}, The implications of

+ for growth and development originates from the quantity. quality

t mplications for rich clubs com-

gender

ty. Both settings have the feature that fertility is proportional to the wage

e theoretical extonsions have been left out hers but could be

115



thev know that their children are going to marry someone of the opposite sex,
aud this gives rize to gender discrindnation. An intevesting extension would be
to let parents also know that their children will marry someone who is about
equally well educated. Sending a daughter to college not only increases her futwre
income, hut possibly also that of her future spouse. To explove this one would
need to relax the crucial assumption that there s no heterogeneity within sexes,

only batween them.

There are ot

4 potential extensions: as i sy gane with multiple pure styat-
ogy Nash equilibria it would be of interest to examine mixed strategy eouilibria
as well, However, this turns out to be guite complex. Por lnstance. due o the
fact that fertilty is endogenous. the number of spouses with cerfain character-

isties will depend on the actions between which the players (the parent couples)

randomize, Ina tting, this conld potentially be overcome, but at the cost

ol the ability to study c.g. poverty traps.

A. Appendix

AT Proof of Proposition 1.

To make the proof easy to follow, we are going to derive a couple of lemmmas along
the way, First let D{n, 2"} be the difference between w(-) and o). in (19} and

{24):
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i
Dhne by = {1 p) i h
The interpretation of (1) is that, given some value of B}, the fertilitv rate which

i= consistent with a labor market equilibrivun must be such that D{x,, &7 = 0.

We first note that, for every 57", there exists some equilibvium fertility rate

Lemma 1. For every 4" there exists some 7 ¢ (0. %7) for which £ (n,, #7") = 0,

FProot. From (21} and (I} we have
Jim Dl p) = o, )

and

A0 R) = (1

From the continuity of 27 (., 2"} it must be zero at some 7, € (0, »"). M

7

Next, lot f: (0,n%) ~ R, . be such that D (-ra_,__'ra'.(n;}) =0, te,

(V)

This means that, for any # € (0.2") there exist some level of A" = h{7) at

Let Dy () denote the partial derivative of D (1) with respect to s first argw-

rent. We are now ready 1o state the following lem
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Lemma 2. Consider any 7 ¢ (0.n*}. If, for any such point 7,
Dy (7. }Z{(ﬁz)) <0, (V)

then ni, = 7 is the unique solution to D ('??.g‘?;,(ﬁ)) = {J;

Proof.  Dj {a"z}(a):} < 0 and D@, h(7)) = 0 together imply that whenever
D {:a; fi.{ﬁ \; intersects the », axis it must do so from above; it cannot intersect
it from below. From the continuity of D(-) it follows that the intersection must

be unique. H

What we need to investigate is thus whether, or not, (V) holds. Under the
parametric condition in Assumption 2 we shall see that it does,
To see this, we first make the algebra somewhat sirapler to handle by rewriting

D{Y in (1) as follows {for conventence, we rename the arguments):

Dry) = A1~ Bg]™ =~ — WH"{_) ‘_ (V1)
i1 G~ B at
where
260F o
A= ~p) (—) j (VII)
op
B=h (m’> ‘_ VI
1+ 25 /
L= _Eiw' 154!
1 -+ L ' :
and
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PR

iy == RECHER e - .\ y

\ I, >
\.i + v+ (\.-.j VAR

f

Afber sorae aloeben, we see that rartial} devivative of 730 with vespec

A

o its first avgument becomes

. L RO SR _
Dilz, ) = pBA[ - B2 . Lo - B2 G ~ Byl - s f_;‘]1 (K13

Yy l et j

Byaluating D1 (2, 4) at y = 2(z). where D(z.y) = 0 in (V). we e

Dale () = A1 - Ba]™ (XII)

Frorm {XII), wo see that (2. 5(2)) < 0 when

pi (G~ D) « G[1 - Bul, PXHD

Jo can be confivined that the denominators within square brackets m (XD

are indeed both serictly positive, since 2 < 27, given by {213 Whst retnains to

prove is that, if (250 holds, P{z) > 0. To see this. note

G oreinizioun at g

has o globs

hotds, Usiug (X)) aud (XIV), we see that this amonuts to
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which s Assmuption 2. B

A2, The lower bound on gender equality

T {11} we restricted atfention to certain Nash equilibria. The restriction that
i< Visobvious. We now explain why we cannot let u fall below (e—8)/(1+ 3+ £8).
Recall that, at any given level of g, ny I8 Inereasing in A, and as 4] approaches

infinity, ny approachies n*. Thuos, n, cannot exceed #°. To ensure positive femnale

labor supply at all 2)* it suffices to show that the ferrilitv rate »™ implies positive

lahor supply by the female spouse. Le, T — b > 0.

o3 I'
R il w2 F (3%
WANEY LAY
1Es)
f o {a = 3/ + 3+ 8) it is easily seen that (XV) holds. This gives the
§i SYAY w04 8) it is easily geen that (XV) holds, This gives
lower bound n {17,
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Fieure 20 Effects on steady-state fertility when gender equality increases in non-

growimg COOTNTIeS.
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Figure 3: Stability.

REVISTA BRASILEIRA DE ECONOMIA DE EMPRESAS  BRASILIAV. 3 N.3 P.81-128 SETEMBRO-DEZEMBRO 2003 127



