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1 Introduction

According to the World Bank’s latest estimates, Cote d’Ivoire is the 3" biggest econ-
omy among the ECOWAS and has the 9" biggest economy of the Sub-Saharan Africa.
As for GDP per capita, the country ranks 3" and 12** among the ECOWAS and
the Sub-Saharan African countries, respectively. Despite its strong economic perfor-
mance over the last years, the country has, however, experienced gender disparities
in many aspects, including access to education and healthcare. Indeed, opportunities
to attend school at any level are particularly limited for girls. For instance, according
to the estimates based on data from the 2018-19 EHCVM household survey, while
the probability of completing lower education is 13.1 percent for boys, it is only 8.7
percent for girls. In fact, this probability is even lower in rural areas for girls; the
probability of completing lower secondary school is 6.7 percent in comparison with a
completion rate of 12.5 percent in urban areas. However, the probability of attending
school is lower for children of parents with no educational attainment. For example,
the probability of children who cannot complete the primary school is 72 percent
if their father did not complete the primary school either, and this becomes more
significant for girls; the probability of girls with less than primary education ranges
from 51.7 percent to 76.4 percent. Besides, the fertility rate remains high among
women with no formal education and living in urban areas: it ranges from 5.9 to
6.6. According to data from the 2011-12 DHS, pregnancy-related deaths are very
high in the country due to a number of reasons, including lack of financial means
and distance to the nearest health centre. Women are also more vulnerable than
men to other diseases, such as anemia and HIV infection. Not only do women face
constraints in terms of access to education and healthcare, but they also experience
gender-based discrimination in different dimensions, such as decision-making power,
domestic violence, and child marriage among others. Based on the same data source,

while only 35 percent of women take part in health decisions, 42 percent of women



do not even have any say in household decisions. Although the country has made a
significant progress in closing the gender gap in labor force participation, women’s
labor force participation rate still remains low in urban areas. Besides, employment
opportunities are not large enough to respond to the labor force for men and women
alike but, according to data from the 2018-19 EHCVM household survey, in 2018
the unemployment rate for females was higher at 7.2 percent in comparison to an
unemployment rate of 5 percent for males. While 35.8 percent and 52.2 percent
of women are self-employed in agriculture and non-agricultural sectors, respectively,
only 12.1 percent of women in employment are wage workers. However, these gaps in
employment between men and women are also reflected in the gender wage gap in the
country. Such that, according to the estimates by the World Bank, using data from
the 2018-19 EHCVM household survey, it ranges from 33.9 percent to 47.9 percent.

In summary, all these figures clearly suggest that there are gender disparities
in many aspects in Cote d’Ivoire and this has important implications for long-term
growth, gender equality, and poverty. For example, if women are less educated, they
will have less say not only in health decisions but also in the allocation of family
resources within the household, especially towards children. Due to gender-based
social norms, girls are, however, the ones who are mostly affected by a mother’s
intra-household bargaining power, which depends on their relative level of human
capital. In other words, a mother’s bargaining power has important consequences
for girls’ ability to accumulate human capital in childhood, their productivity and
capacity to generate income, and therefore their bargaining power in adulthood.
Besides, women with a lower level of education will tend to have more children,
which, however, poses health risks, such as pregnancy-related deaths for mothers
and their children and also creates a hidden barrier to their own human capital
formation. Less-educated women will also be at risk of being less informed about the

health issues they may face at any stages of life. Indeed, as noted earlier, in Cote



d’Ivoire, women are more vulnerable than men to other diseases, such as anemia
and HIV infection. However, all these factors are important to explain persistence
in gender inequality.

To address some of these issues, we develop a three-period gender-based Over-
lapping Generations (OLG) model of economic growth for Cote d’Ivoire. The model
we present in this paper dwells on a series of contributions by Agénor (2012, 2017,
2020), Agénor and Canuto (2015), Agénor et al. (2014, 2021), and Agénor and
Agénor (2020). However, we extend these contributions by endogenizing life ex-
pectancy and linking growth and poverty. We then calibrate the model using the
country-specific data to illustrate the role of public policies in the model, and its
implications for long-term growth, gender equality, and poverty in Cote d’Ivoire. To
this end, we discuss three sets of quantitative experiments: broad-based develop-
ment policies, gender-based policies, and a composite reform program (combination
of pro-growth and pro-gender policies), as further discussed later. The paper has
been organised in the following way. While Section 2 presents the model, Section 3
provides a detailed discussion of the model calibration. Section 4 discusses public

policies in detail. Finally, Section 5 concludes.

2 The Model

In this section, we present a three-period, childhood (period ¢t —1), adulthood (period
t) and old age (period t + 1), gender-based OLG model of economic growth for Cote
d’Ivoire. In what follows family preferences, home production, market production,
human capital accumulation, government activities, bargaining power and gender
bias in the family, the savings-investment balance, the adult survival rate, the link

between growth and poverty, and balanced growth equilibrium are discussed in detail.



2.1 Family Preferences
A mother’s time allocated to market activity, 5{ W is

e =1l e el (1)

where 5{ ¥ time allocated by women to home production, £} ¥ time allocated to
human capital accumulation, 5,{ ® € (0,1) units of child rearing time so nel"™ is
the total amount of time allocated to child rearing given that n, is the number of
children each couple produces; it is, however, assumed that half of them are sons and
the other half are daughters so that the gender balance can hold.

It is assumed in what follows that /""" > 1—&/P where €/ > 0 is the minimum
amount of time that women must allocate to household chores in the family.

Using a similar notation, men’s time allocation is constant over time and is given
by

8m,VV —1— 8m,P _ gm,E‘ (2)
The family’s utility can be written as follows:
U, = 35U + (1 = 50)U™, (3)

where U7 is partner j’s utility function and s € (0,1) is a weight parameter that
helps measure the wife’s bargaining power in the household decision process.

The sub-utility functions are given by, with j = f,m,!

Utj = 77jc Inci~t + NoIn Qy + 773\, Inn; (4)
Frcla e £ e ) el + 2
where ¢/t = ¢/t 4 M (= [T MY s the family’s total consumption

in adulthood (old age), Q; consumption of the home good, el is child j’s human

Tt is assumed that children’s consumption is included in the family’s consumption and that the
home good is not consumed in old age.



capital, ef A it of human capital for females, p > 0 the discount rate, and p; € (0, 1)
the probability of survival from adulthood to old age. Coefficient né measures the
relative preference for today’s consumption, 77% the relative preference for women’s
education, 773\, the relative preference for the number of children, and 7, the fam-
ily’s relative preference for the home-produced good. We also have the following the
restrictions: né < ng, 772 > n'g, and 77{\, < 1%, which imply that men attach more
importance than women to current consumption, and prefer higher children than
women, but they are less concerned about women’s education®. In addition, both
men and women attach equal importance to the consumption of the home good
(measured by 7,) and to the education of their children (measured by 7, the al-
truism parameter). However, as in Agénor (2020), there is a gender bias in parental
preferences for the human capital of girls, which can be captured by the parameter
X;, and this parameter is therefore assumed to be less than 1.

The family’s budget constraints for period ¢ and t 4+ 1 are given by
A my 4 s = (1= 0%n) (1 — 7wy, (5)

v = (L +re)sd /o, (6)

where 7 € (0,1) is the tax rate on wages, m,; spending on the market good used to
produce the home good, s, family savings, # the share of family income allocated
to each child, ;1 the rental rate of private capital, and w; gross wage income of the
family, defined as

w, = elelAwl 4+ emW e A, (7)

where el (/") unit of human capital for females (males) and w{ (w™ ) effective

market wage per unit of time worked for females (males).

2These assumptions are well documented in the literature; see, for instance, UNICEF (2007),
World Bank (2011), and Doepke and Tertilt (2019).



Combining (5) and (6), the family’s consolidated budget constraint is thus

t—1
P (1 gRp)(1 - . (8)

t—1
c; T+ my +
t t 1 -+ Tta1

Families maximize (3) subject to (1), (2), (4), and (8), as well as (9), (14), and
(15) below, with respect to ¢; ", ¢i11, 5,{’P, ef’R, 5{’E, my, and ny; EZ’W is then solved

residually from (1).

2.2 Home Production

Home production, @);, involves combining both men’s and women’s time allocated
to household chores with infrastructure services and market goods. For tractability,

use of the market good enters linearly in the home production technology:

I

Q= [0 + Co( By (P, (9)

-t
Ky
where K/ is the stock of public capital in infrastructure, K7 the aggregate stock of

private capital, 7¢ € (0, 1), and (g > 0 is a coefficient that measures the degree of

efficiency in the use of infrastructure services.

2.3 Market Production

Each firm ¢ produces a single nonstorable good, using male effective labor, LT’i, and
female effective labor, L{ * where LY = 5{’WEg’ANf’j (with EZ"A denoting average
human capital in adulthood for j = f, m), private capital, KtP ' and public infrastruc-
ture. Public capital is subject to congestion and it is assumed to be proportional to
the aggregate private capital stock, K} = fol KD'did.

Assuming a constant returns to scale in private inputs, the production function
of individual firm ¢ takes the form

K{

i a7 fa\B7 (7 mi\B™ (o Piy1—pf -
Yy =(5p) (LEYP Lty (B0, (10)
t

3See Agénor (2012) for further discussion.



where 57, 5™ € (0,1) and a > 0.

As in Agénor (2020), female workers are assumed to be subject to discrimination
from all employers due to the entrenched gender stereotypes and norms. But doing
so involves a cost, because discrimination is illegal. This cost is, however, assumed
to be proportional, at the rate ¢' € (0,1), to the female wage bill for simplicity
purposes.

Assuming full depreciation of physical capital, firm i’s profits are thus defined as
I, =Y, = (L ép)wf LY — wf" L™ = (L + ) K,
Using (10), and the definition of L', profit maximization with respect to N/,
N™" and K] gives

sy
N

Yi
Kt ’

i A
6t t w{ - bl gm,WEZ'r% "=

Ty = (1_Bf_ﬁm)

~1, (11)

where b' = 1/(1 4 ¢') € (0,1), the parameter to capture gender discrimination.

In a symmetric equilibrium, and given that men and women are in equal numbers
in the adult population (N = N/), the first two equations in (11) give the wage
ratio as

By (12
gmW FrmAyym g
which implies that, other things being equal, the wage difference between males and
females will be larger as the parameter b becomes smaller.

Given that all firms are identical, and that their number is normalized to 1,

KP = K" Vi, and from (10) and the definition of LI = &/ E/* N/ aggregate

output is

1 ny f’A f m,W m’A m
. ot EPANT gr e W BN g
Vim [ vidi = (s (TR
0 t t

where k/ = K!/K} is the public-private capital ratio.



2.4 Human Capital Formation

Human capital in childhood depends on a mother’s human capital, Etf A government
spending on education per child, ¢,GF /n;0.5N;, where 0.5N; measures the number
of families and 5 € (0,1) is an efficiency indicator, public-private capital ratio?, the
amount of time mothers allocate to child rearing; however, they allocate a smaller
fraction, 0.5y,, of their rearing time to their daughters due to gender-related social
norms, where Y, is the gender bias parameter in parental preferences and x, < 1, as

noted earlier. As a result, human capital in childhood is as follows:

m, 3 -V 90 GE 14 5 v 14
7 = (B (EETE (1 055)<f (), (14
’ ) —V1 (‘0 GE Vi s V2 14
o1 = (B (P2 0y ety h (15

where v; € (0,1) and vq,v3 > 0.
Human capital in adulthood of an individual born at ¢ is determined by hu-
man capital in childhood and the amount of time that they choose to invest in the
acquisition of skills:
et = (=)™, (16)
where v4 > 0.
Dividing (15) by (14) yields
e,{ C 0.5x;

= v2 17
which can be substituted in (16) to give
A E
s _ (05X Sii (18)
e?j_’f 1-— 05Xt €m’E .

Equation (18) has important implications for a reduction in gender bias; an in-
crease in X, or in women’s time allocated to own education raises a girl’s human

capital later in life relative to a boy’s human capital.

4See Agénor (2011, 2012, Chapter 2).
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2.5 Government

It is assumed that the government spends on education (GF) and infrastructure
investment (G7), which are both productive types of public spending, as well as on
unproductive items (GV) and that it finances its expenditures by taxing the wage
income of adults. Its services are provided at no charge. Besides, the government

cannot issue debt, and therefore there is a balanced budget:
Gy =Y Gp=r(w/L] +wL}"). (19)
Shares of spending are all assumed to be constant fractions of government rev-
enues:
Gy = vt (w! L +w" L"), (20)
where h = E, I,U.
Combination of equations (19) and (20) therefore yields

d un=1 (21)

The stock of public capital in infrastructure is
Kl =9GP, (22)

where ¢; € (0,1) is an indicator of efficiency of spending on infrastructure’, and full

depreciation is assumed for simplicity.

2.6 Bargaining Power and Family Gender Bias

The relative bargaining power of women is assumed to be a function of the relative

wages of husbands and wives’:

W of,A
L AEN ”
M = %m( W m A m) 9 ( )
emW B, wy

See Agénor (2012, Chapter 2) for a discussion.

6See Quisumbing (2010) and Doss (2013) for a discussion of the evidence on the determinants of
women’s bargaining power. Note that because it is average values that matter, bargaining power
is taken as given in solving the family’s optimization problem.

11



where s, > 0 measures the autonomous component of women’s bargaining power
and pp > 0 a parameter that measures the sensitivity of that variable to relative
wages.

Substituting (12) in (23) yields
ﬂf
s

which indicates that gender discrimination in the labor market (a low value of b) has

e, (24)

2 = 2, [b(

a direct impact on bargaining dynamics in the family; it benefits men, in the sense
that it mitigates the influence of their wives on family decisions.

While gender bias in the market place is taken as given, gender bias in the family
against girls’ education is endogenously related, as in Agénor (2020), to women’s
bargaining power:

X, = min {x,,54, 1}, (25)
where ,, > 0 and po > 0.

As noted earlier, women are more concerned than men about the education of
their daughters so women with a stronger bargaining power play an important role
in girls’ educational outcomes. Besides, mothers allocate more rearing time to their
daughters, which in turn improves their human capital in adulthood, thereby mitigat-
ing the gender gap in education. Indeed, this specification corroborates the findings

of earlier studies, such as Doss (2013).

2.7 Savings-Investment Balance

Let us define N; as the number of adults alive in period ¢;
Nt = nt,10.5Nt,1, (26)

where n;_; is the number of children per family born in the previous period and

0.5N;_1 is the number of families in ¢t — 1.

12



The savings-investment balance requires that tomorrow’s private capital stock is
equal to today’s savings in period ¢ by adult workers born in ¢ — 1. Given that s, is

savings per family, that the number of families at ¢ is 0.5N;, and that Ntf = N/",

K[, =05N;s, = 0.5(N™ + N/ )s, = N/ 5. (27)

2.8 Adult Survival Rate

The survival rate from adulthood to old age, p;, is taken to depend on the public-

private capital ratio:
1

K s
— Pm v ) 2
Dy =D +p(1+k{) (28)

with vg > 0. The underlying view is that greater access to infrastructure allows

individuals (both men and women) to have better access to health services, as doc-
umented in the literature (see Agénor (2012, Chapter 3)). With better roads, for
instance, it is easier to get to medical facilities. Thus, public capital also generates
an externality in terms of health outcomes’. The relationship between the survival
rate and the public-private capital ratio is concave, with, in addition, pg = p;,, and

limys oo pr = pm +p < 1%

2.9 Link with Poverty

To assess in a simple manner the impact of the policy experiments reported below

on poverty in Cote d’Ivoire, the formula estimated by Ravallion (2004) for a large

group of developing countries is used. Formally, the rate of change of the poverty

rate, Ypoy, is linked to the growth rate of output per capita, through the formula
I+

POV — _933(1 — GINI)? —1 2
g ( M) b (29)

"It could also be assumed that it is average human capital, (E{"*)7t(E™®)1=*t weighted by
bargaining power, that affects the survival rate. See Agénor (2012, Chapter 3) for a discussion of
alternative functional forms.

8Note also that because it is average female human capital that matters in (28), the survival
probability is taken as given in solving the family’s optimization problem, as noted earlier.

13



where v} is the growth rate of output, 7; the growth rate of the population, and
GINI € (0,1) the Gini coefficient. Therefore, the term —9.33(1 — GINT)? measures
the growth elasticity of poverty. From that formula, the level of poverty can be

derived, for a given initial level.

2.10 Balanced Growth Equilibrium

As in Agénor (2017, 2020), a competitive equilibrium in this economy is: prices
{w}", wf i1 1520, family consumption and spending on market goods for home pro-

: t—1 t—1 0o : : LHE P _f,R
duction, {c¢; ", ¢i 1, M }i2,, female time allocation {&;"",&;"", ¢}

1229, physical capi-
tal stocks { K/ |, K/, 1}, female and male human capital stocks {Efﬁ, Eﬁf1 120, &
constant tax rate, and constant spending shares such that, given initial physical and
human capital stocks K, K > 0 and EJ*, E** > 0, families maximize utility sub-
ject to their time and budget constraints, firms producing the market good maximize
profits, markets clear, and the government budget is balanced. Also, in equilibrium,
e/ = E}, for j = f,m. A balanced growth equilibrium is a competitive equilibrium in
which /71, 71 my, Qi, KE |, KL, Elf}, B grow at the constant, endogenous
rate 1 + ~y, the rate of return on private capital r;,; is constant, and women’s time
allocation and bargaining power, and the survival rate, are all constant.

As can be seen from the Appendix, once the model is solved analytically, the

public-private capital ratio is given by

vIT
= (1- T)Z(f —0%n,) (30)
where o; is the family’s propensity to save, defined as
o= _P/Ato)E (31)
e+ e/ (L+ o)
with
— Z_tg > 1 (32)



Women'’s time allocation to home production, child rearing, own education, and

market work, as well as the fertility rate are given by, as long as k! < ktI 09

—1
t A% A% Qv ’

1—5{’13

)

1—8{’13

Az

W _ fP [E fR
gy =1—¢gp —gi —mEl,

Xt + 1

t

R
z—:{ = ngVa(

E E 1
51{ = 1y valg (

1A -1 (™)
o7 N
where ktI '“ is a threshold level given by

1 T@AL T@AL

T LA Az

ng =

and

= seml + (L= sa)ny = n + (), —ny"), h=C,E,N

together with

1
A= —5(1 =o)L+ (8™ >0,
Urue

A =14 N va+ngra(x, + 1)) > 1,

AP =14 08"+ ) — ngra(x, + DA

(33)

(34)

(35)
(36)

(37)

(38)

Equation (33) holds as long as e/"” > &/, Through n¢, n¥ and Y, the bargain-

ing parameter ¢ affects the fertility rate, women’s time allocation, and the savings

rate.

Note that, given the restrictions discussed earlier, né < 1@, and 77{\, < NN,

dn}'/d> < 0, h = C,N. Similarly, with 5l > 57, dnl/ds > 0.

In the steady-state, the condition n > 2 is also assumed; population size converges to zero

otherwise.
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Let ZL‘{ =K/ Etf Ntf denote the private capital-female effective labor ratio, which

can be expressed in the following way:

—v3+a(l-v ) fa-v — —v 05X— —BMva(1—v
m{ﬂ = AB(k) et (W8 () (o 1y (1-0)0 1)(1__05)(1 1) Frva(l=r1) = (39)
X( €{,E )757"1/4(171/1)(0 5 8f7R>*l/2 <€ny>*l/4
om.E OXtE t+1 )

where 8 = 8/ + g™, and

(1= 71)ae(1 = 6%ny) b+ (87) 157
ny 0.5

llpsvsr(b+ —=)87] ™,

AF = Af(emvyPn e,

with g/™ = g7 /5™,

As can also be seen from the Appendix, the steady-state growth rate of output

is given by
Lty = R ) @) 222y Z g (o)
1—0.5% gmE ’
where, from (23) and (25),
f
= b, X = e, (41)

A8 = (W)™ (1 — 7)&(1 — 0%A) (b + 5%)5’3

from (30),
TR L 2
(1 —7)5(1—0"n) (42

and #/ is the steady-state solution obtained by setting Axz/ 41 = 01in (39):

. . oy _ 0.5% _gm,(1_
f _ A5 kI vata(l—vi) (=f,W ,Bf(l V1) BMmva(1—v1) 43
o = { &) (i (22 L

ghE

1/11
—gmE>‘Bm”4“—”l><0.5>~<éf’R)—”2<éf’E>—”4} :
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with
I=0<[l-(1-8)1-r) <1,

which is a necessary condition for the transition equation (39) to be stable, together
with 8 < 1 and v; € (0, 1), as noted earlier.

As can be inferred from the first equation in (41), because the degree of gender
bias (as measured by b) is constant, women’s bargaining power is also constant; as a
result, as implied by the second equation in (41), gender bias in the family against

girls’ education is also constant.

3 Calibration

We use a number of data sources in calibrating the model for Coéte d’Ivoire: the
World Development Indicators (WDI) database of the World Bank, data from the
2018-19 EHCVM household survey, data from the 2019 Country Report by the In-
ternational Monetary Fund (IMF), as well as both theoretical and empirical papers
where necessary.

For households, the annual discount rate is set at 0.03, which implies that the
discount factor is equal to 0.97 on a yearly basis. A 20-year period in an OLG
framework yields an intergenerational discount rate of 0.972° = 0.544.

The family savings rate for Cote d’Ivoire, o, can be proxied by gross domestic
saving for the nongovernment sector as a share of GDP over the period 2016-19, as
defined in the IMF Country Report No. 19/366 (Table 1); this gives 19.4 percent.

The gross fertility rate (number of births per woman) is multiplied by the child
survival probability so that the (effective) fertility rate, n, can be obtained. Ac-
cording to WDI data, the gross fertility rate over the period 2011-18 is 4.8. The
child survival probability is 1 — 0.092 = 0.908, where 0.092 is the number of deaths
of children under five per 1,000 live births over the same period according to WDI
data. Therefore, the (effective) fertility rate is 4.8 - 0.908 = 4.4.

17



To calibrate the adult survival rate, p, we first estimate the probability of death.
According to WHO’s latest estimates, in 2016 in Cote d’Ivoire the probability of
dying between ages 15 and 60 was an average of 0.398!°. The survival rate can
therefore be measured as p =1 — 0.398 = 0.602.

Based on data from the 2018-19 EHCVM household survey for Cote d’lvoire,
the proportion of total household income spent on children (aged between 0 and
18) is estimated to be 40.6 percent, which corresponds to 76" in our model. As
noted earlier, n = 4.4; thus, 6” (the share of family spending on each child) can be
estimated as 0.406/4.4, that is, 6 = 0.092.

To estimate women’s time allocation, we rely on Blackden and Wodon (2006),
Agénor et al. (2014), and Charmes (2015). Time spent by women in household
chores, market work, and education is estimated at 40 hours, 35 hours, and 12 hours
per week, respectively. However, in calculating total time available in a week, we also
consider time spent sleeping and time spent on personal care and leisure, which are
both subtracted from raw time. As a result, weekly time available is 168(7 - 24 hours
a day) — 56(7 - 8 hours a day) — 14(7 - 2 hours a day) = 98 hours. The proportion
of total time spent by women in home production, market work, and education can
be then estimated as follows: £/'F = 40/98 = 0.408, /' = 35/98 = 0.357, and
e/'F =12/98 = 0.122. Given these estimates, the total proportion of time devoted to
rearing time can be estimated as ne/'® = 1 —0.408 — 0.357 — 0.122 = 0.113, implying
that (given that n = 4.4, as noted earlier) the proportion of time spent on each child
is e/ = 0.026.

Men’s time allocation is calibrated so that they spend three-fourths of their avail-
able time in market work (in line with the data for Sub-Saharan Africa reported by
Blackden and Wodon (2006, Table 3.13)) and allocate the rest to household chores

and education. Men are also assumed to allocate the same amount of time as women

10See http://apps.who.int/gho/data/node.main.11?lang=en.
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to education. This gives e™" = 0.75 and e™¥ = 0.122. The share of time allocated
to home production is thus e™?” = 1 — 0.75 — 0.122 = 0.128. By implication, the
female-to-male ratio of time allocated to home production, /7 /e™F  is equal to
3.188, to market work, e/"W /e™W  to 0.476, and to education, /¥ /e™F  to 1.

In calibrating the initial bargaining power of women, ¢, we follow the same
methodology as in Agénor (2017). In other words, we divide the relative literacy rate
of adult females (aged 15 and above) by the sum of the literacy rates of adult males
and females. Using WDI data for 2018, this gives s = 40.5/(40.5 + 53.7) = 0.43'1.
As shown below, b = 0.5, 8/ = 0.226 and ™ = 0.474, whereas the parameter W is
set initially to 0.3 to ensure decreasing marginal gains to increases in the female-male
ratio. Given these values, the first equation in (41) can therefore be solved backward
for the scale parameter s, = 0.661.

It is also assumed that there is initial bias in mothers’ rearing time allocation
toward boys and that this reflects directly women’s bargaining power in the value;
thus x = 0.43. The parameter (i, which captures the response of the family gender
bias parameter with respect to women’s bargaining power, is set equal to 0.9, as in
Agénor (2020). Given i, and the calibrated values of both x and s provided earlier,
the second equation in (41) can be solved backward for the scale parameter Y,,; this
gives 0.919.

Using the above data on women’s and men’s time allocation, the calibrated values
of n, o, 7, and s provided earlier, and the definitions of A!, A? and A? also provided
earlier, the first-order conditions of the family’s optimization problem (33), (34),
(35), and (37), the definition of the savings rate (31)—after substituting for the
composite parameter 7, given in (32)—can be solved together to obtain the values of

the following preference parameters: n¢, n”, n4, nV, and ng- This gives n® = 0.767,

1 Alternatively, s can be calibrated by using the relative secondary enrollment rate for females,
divided by the sum of the secondary enrollment rates of males and females. The result, using again
WDI data for 2018, gives 35.1/(35.1 + 45.3) = 0.44, which is very similar.

19



n¥ =1.130, ng = 0.111, ¥ = 1.273, and n% = 0.618.

Having determined 1¢, 7™, and 1, the values (7%, nL), (0%, n%), and (72, n%)
can now be determined. In line with Agénor (2020), the gap between the female-
specific values and the family average is taken to be of the order of 20 percent. Thus,
nk/nC =nk /mN = 0.8, and nl,/n” = 1.2. In turn, given the estimates of 7" reported
earlier, né = 0.614, 77{\1 = 1.019, and né = 1.356. The values of 0}, n# and 0y
can thus be determined residually using (38), so that nt = 0.883, ¥ = 1.465, and
g = 0.960. Thus, by construction, né < nH, 77{\, <%, and 772 > 1'%, as discussed
earlier.

In the home good production sector, the parameter ¢, is set to 0.8 to capture
some degree of inefficiency in access to infrastructure services. The parameter char-
acterizing the curvature of the home production function is set initially at 7@ = 0.7,
which is significantly higher than what was used in Kimura and Yasui (2010, Table
4) but more convenient for a developing economy where access to energy, water, and
transportation is limited.

In the market good production sector, the elasticity of production of the market
good, «, is set equal to 0.17, and this value is consistent with the value in Bom and
Ligthart (2014, Table 4). The elasticity of output with respect to private capital
is set equal to 0.3, a fairly standard value. This implies, given that the production
function in (10) exhibits constant returns to scale, that the calibrated share of labor
is 3 = 8/ + ™ = 0.7, which is close to the average share of labor income for Cote
d’Ivoire estimated by Guerriero (2012, Appendix E), 0.67'2. Now, to calculate the
elasticity of output with respect to female labor, we first calculate women’s relative
participation rate, which is defined as the average labor force participation rate of
the female population aged 15 and over, divided by the sum of the average labor

force participation rates of both females and males population aged 15 and over.

12The estimate used is the average of the three measures defined as LS2, LS3, and LS4 (with the
latter accounting for the self employed) proposed by Guerriero (2012).
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Based on WDI data for the period 2011-17), the results are 0.323 for females and
0.677 for males. These numbers must be rescaled in order to obtain a sum equal
to 0.7; thus, A/ = 0.323-0.7 = 0.226, and 8™ = 0.677 - 0.7 = 0.474. The value of
57 is very close to the average value of the output elasticity with respect to female
employment estimated by the International Labour Organization for Africa over the
period 1991-2017 (2019, Figure 1.2). The parameter b, which captures the degree of
gender bias in the workplace, is set at 0.5, consistent with estimates of the gender
wage gap in the labor market in Cote d’Ivoire (World Bank (2017, p. 11))'.

In the human capital sector, the elasticity with respect to government spending on
education, v1, is set equal to 0.2 as in Chen (2005) and Agénor (2011). In reviewing
the literature, there is no evidence on the elasticity with respect to time allocated by
mothers to child rearing, v,; we use a value of 0.66, as in Agénor and Canuto (2015).
The elasticity with respect to the public-private capital ratio, v3, is set equal to 0.1,
as in Agénor (2011). Thus, all inputs are subject to diminishing marginal returns in
terms of their impact on human capital formation in childhood. There is not much
evidence either for v4; a low initial value of 0.1 is used, as in Agénor and Canuto
(2015), and experiments with an alternative, higher value are reported later on.

The effective tax rate on output, 7, is calculated as follows. We first obtain the
average ratio of tax revenues to GDP. According to WDI data for the years 2011-
17, it is equal to 14.5 percent. However, to make it compatible with our model
definition, we then divide this value by the average share of labor income, 0.7'4.
Thus, 7 = 20.7 percent. Government spending on education, as a share of noninterest

government expenditure, vg, is given by dividing government spending on education

13By way of comparison, the average unadjusted gender pay gap in Sub-Saharan Africa is esti-
mated at 30 percent by the United Nations (2016, p. 62) and UN Women (based on 2016 data),
whereas the average value of male-female earning gaps for professionals and technicians in Sub-
Saharan Africa is estimated at 40 percent by Nopo et al. (2012).

1The estimate used is the average of the three measures defined as LS2, LS3, and LS4 (with the
latter accounting for the self employed) proposed by Guerriero.
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as a share of GDP by noninterest government expenditure as a share of GDP. The
first value, based on the average estimate from WDI for the period 2017-18, is 4.76
percent. The second value, based on data in the IMF 2019 Country Report No.
19/366 (Table 3b), again for the period 2017-18, gives 22.7 percent. Thus, the share
of government spending on education in total noninterest public expenditure is given
by 0.0476/0.227 = 20.9 percent.

There are no recent data on public investment on infrastructure for Cote d’Ivoire.
Based on estimates compiled by (Foster and Pushak (2010, Figure 15, p. 34)), the
share of government investment on infrastructure is estimated at 1.8 percent of GDP.
Given again that noninterest government expenditure as a share of GDP is 22.7
percent, the share of public investment in infrastructure in total noninterest public
expenditure, vy, is given by 0.018/0.227 = 7.9 percent. These numbers imply from
the budget constraint that the share of spending on other items, vy, is 1 — (0.209 +
0.079) = 71.2 percent. Dabla-Norris et al. (2012, Table 1) estimate the efficiency
parameter for public investment in Cote d’Ivoire, ¢;, at 0.47. Given that there is no
evidence on the education sector, the efficiency parameter for spending on education,
©p, 1s also set at the same value.

The curvature parameter of the survival rate function (28) with respect to the
public-private capital ratio, vg, is set at 0.3. Based on data from the 2018-19
EHCVM household survey, the Gini coefficient for Coéte d’Ivoire, GINI, is set at
0.351, whereas the poverty headcount ratio is set at 39.5 percent. This implies that
the growth elasticity of poverty is —9.33(1 — 0.351)® = —2.55'°>. The growth rate of
the population, v (which enters in equation (29) and is used to calculate income
growth per capita), is estimated at 2.5 percent during the period 2011-18, according
to WDI data. To solve endogenously for v, the fertility rate (measured in percent)

is adjusted downward, this adjustment (equivalent to 1.9 percent) can be used to rep-

1By way of comparison, the World Bank estimates that the growth elasticity of poverty in Cote
d’Ivoire was only —0.8 for the period 2015-18.
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resent the replacement rate. Finally, based on WDI data, the average rate of growth
of real GDP for Cote d’Ivoire is set equal to 5.4 percent over the period 2007-18, to
which the steady-state growth rate of output is calibrated'®. While the benchmark
parameter values are summarized in Table 1, numerical solutions of simultaneous

equations for some parameters are reported in Table 2.

4 Public Policies

To illustrate the role of public policy in the model, and its implications for long-term
growth, gender equality, and poverty in Cote d’Ivoire, three types of experiments are
considered: broad-based development policies, gender-based policies (that is, policies
aimed at mitigating discrimination against women), and a composite reform program
involving both types of policies. Gender-based policies are important because Cote
d’Ivoire is considered to be lagging in that area, even with respect to other countries
in Sub-Saharan Africa (World Bank (2017)).

The analysis is conducted throughout in the case where k! < k7¢ at all times,
or equivalently /¥ > ¢/.F which implies from equation (33) that women’s time
allocated to home production is sensitive to changes in access to infrastructure!”.
In discussing the simulation results, we report the following variables: women’s time
allocation, family-wide variables (relative time allocated by spouses to home produc-
tion and market work, fertility, the survival rate, and the savings rate), gender bias

towards girls and women’s bargaining power, as well as the public-private capital

ratio, the growth rate of market output, and the poverty rate.

16However, a multiplicative constant is introduced into the growth equation to obtain this value.
1"The analysis also assumes that, at the aggregate level, there are no threshold effects associated
with the impact of infrastructure on time allocation.
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4.1 Broad-Based Development Policies

Three types of development policies are considered: an increase in spending on ed-
ucation, an increase in public investment in infrastructure, and governance reform,
which leads to an improvement in the efficiency of government spending on education

and infrastructure.

4.1.1 Increase in Education Spending

Consider the case of a policy aimed at promoting access to primary and secondary
education, which takes the form of a one-percentage point increase in spending on
education as a share of GDP, from 4.76 percent to 5.76 percent. Equivalently, as a
share of noninterest government expenditure, spending on education, vg, increases
from 20.9 percent to 0.0576/0.227 = 25.4 percent. The policy is assumed to be
budget-neutral and to be financed by a cut in unproductive spending (dvg + dvy =
0)'s.

The results are reported in Table 3 for the benchmark set of parameters shown in
Table 1, as well as for four alternative parameter values: a value of the elasticity of
human capital accumulation with respect to public spending in education, v, equal
to 0.3 instead of 0.2, a value of the elasticity of human capital accumulation with
respect to women’s time allocated to education, v4, equal to 0.4 instead of 0.1, a value
of the elasticity of bargaining power to relative wages, (5, equal to 0.5 instead of 0.3,
and finally a value of the elasticity of final output with respect to the public-private
capital ratio, a, equal to 0.25, in line with the estimates of Agénor and Neanidis
(2015), instead of 0.17.

By construction, changes in public spending on education are gender neutral;

thus, the policy has no effect on women’s time allocation, family-wide variables,

18 Alternatively, as in Agénor (2012), we could also analyze the case where a higher share of
government spending on education is financed by a concomitant cut in infrastructure investment,
another productive type of government spending in which case we could discuss trade-offs.
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or women’s bargaining power. Indeed, the only effect is on market output, which
increases by 0.2 percentage points per annum; the poverty rate falls by a similar
margin. The results are not very sensitive to the alternative values of the parameters

stated above.

4.1.2 Increase in Infrastructure Investment

Consider now an increase in the share of government spending on infrastructure
investment, vy, from an initial value of 1.8 to 2.8 percent of GDP or, equivalently,
from 7.9 percent to 2.8/0.227 = 12.3 percent of total government spending. Again,
the increase in expenditure is assumed to be matched by a cut in unproductive
spending (dvy + dvy = 0).

The impact of this experiment is shown in Table 4, again for the benchmark
set of parameters, and alternative values for vy, 115, and «, as explained earlier, as
well as value of the elasticity of human capital accumulation with respect to the
public-private capital, v3, equal to 0.5 instead of 0.1.

In the benchmark case, on the one hand, an increase in the public-private capital
ratio affects growth in a direct way. On the other hand, better access to infrastruc-
ture reduces the amount of time mothers allocate to home production, and therefore
increases the time they allocate to market work, their own human capital accummu-
lation, and child rearing (which contributes to human capital in both childhood and
adulthood for both genders). Therefore, there is a further positive effect on growth.

At the same time, there is a substitution of quantity for quality—as women devote
more time to each child, the fertility rate falls. In addition, the increase in the public-
private capital ratio raises the adult survival rate, which in turn leads to an increase
in the savings rate, private savings and the private capital stock accordingly. As a
result, despite the congestion effect associated with the public-private capital ratio,
there is a further positive effect on the growth rate of output.

As noted earlier, because the degree of gender bias (as measured by b) is con-
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stant, women’s bargaining power is constant, and thus so is gender bias in the family
against girls’ education (see (41)). In addition, the fact that women’s bargaining
power is constant implies that there are no changes in the other family prefer-
ence parameters—namely, the family preference parameters for current consumption,
mothers’ education, and the number of children.

Overall, with the benchmark set of parameters, as well as in the cases of higher
vy, Ibg, and «, the steady-state growth rate increases by about 0.5 percentage points
and the poverty rate falls. With a higher elasticity of human capital accumulation
with respect to the public-private capital ratio, v3, the effect on growth in magnified
— the increase in the growth rate is now of the order of 1.5 percentage points. Thus,
the externality associated with infrastructure for education has a highly significant

effect on growth, even if it has no impact on the other variables reported in the table.

4.1.3 Governance Reform

Consider now increases in the efficiency of public spending on infrastructure and
education, ¢y and ¢;, both separately and jointly. First, an increase in ¢ from
0.47 to 0.6; second, an increase in ¢; also from 0.47 to 0.6; third, an increase in both
vp and ¢; from 0.47 to 0.6; fourth, ¢, and ¢; from 0.47 to 0.7, and finally ¢ and
¢y from 0.47 to 0.8. Broadly speaking, these policy experiments can therefore be
considered as a way of capturing the benefits of a governance reform program that
becomes progressively more ambitious.

The steady-state effects of these experiments are displayed in Table 5. When
only ¢y is increased, the policy has no effect on any variable except output and
poverty — just as was the case with an increase in the share of spending on educa-
tion, as discussed earlier. When only ¢; is increased, and with the benchmark set
of parameters, the public-private capital ratio rises by 2.2 percentage points. The
resulting effects are similar to those discussed earlier, in the case of an increase in

the share of investment in infrastructure. Time spent by women in home production
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falls (by about 1 percentage point), whereas time allocated to own education, child
rearing, and market work all increase — all of which contribute to promote human
capital and labor supply to the market. At the same time, greater access to public
infrastructure generates a benefit in terms of higher life expectancy and this leads
to a higher family savings rate. Overall, growth increases by about 0.25 percentage
points, whereas poverty falls by 0.27 points. When both ¢, and ¢; increase, to 0.6,
0.7, and 0.8, these effects are naturally magnified; in the latter case, for instance, the
growth rate of output increases by 1.2 percentage points, whereas the poverty rate

drops by 1.3 points.

4.2 Gender-Based Policies

Three types of gender-based policies are considered: a reduction in gender bias in the
market place, an autonomous increase in women’s bargaining power, and a reduction
in bias in the family toward girls’ education (promoted by educational campaigns).

A composite program involving all three policies is also examined.

4.2.1 Reduction in Gender Bias in the Market Place

Consider a policy that would help reduce gender bias in the market place and such
a policy corresponds to an increase in parameter b from an initial value of 0.5 to 0.8.
Indeed, this policy has important implications not only for closing gender gaps in the
market place at the microeconomic level but also for achieving the 2030 Sustainable
Development Goals at the macroeconomic level; in particular, Goal 1 (No Poverty),
Goal 5 (Gender Equality), as well as Goal 8 (Decent Work and Economic Growth).

The results are shown in the second column of Table 6. In the model, there are
two direct effects. The first effect is that family income increases, which in turn
leads to a higher level of private savings and private capital stock, and that this

has a direct positive effect on growth. The second effect (as can be inferred from
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(41)) is to increase women’s bargaining power, which in turn mitigates the degree
of gender bias in the family against girls’ education (that is, y increases). Further,
the increase in women’s bargaining power lowers the family preference parameter for
current consumption, 17° (as implied by (38), and given that i/, < 1), which leads
from (31) to an increase in the savings rate. The result is a reduction in the public-
private capital ratio (as can be inferred from (42)), which would tend to increase time
allocated by women to home production'®. However, the increase in the market wage
(an increase in the opportunity cost of staying home) leads to a significant increase
in women’s time allocated to market work); to achieve this, all other components
of women’s time are reduced. The reduction in rearing time (due to a reduction in
both the unit rearing time and the fertility rate) is consistent with the fact that the
increase in women’s bargaining power also leads to a lower fertility rate (given that
77{\/ < n7%, as noted earlier) but not with the fact that, by itself, such an increase
would normally induce women to allocate more time to their own education (given
that 772 > n). Indeed, women’s time allocated to their own education also falls.
Overall, the benefits of a policy aimed at mitigating discrimination in the market
place, mainly through their impact on savings and women’s time allocation, are fairly
substantial; the growth rate of market output increases by 0.19 percentage points

per annum, whereas the poverty rate falls by 0.25 points.

4.2.2 Increase in Women’s Bargaining Power

Consider a 10 percent increase in the autonomous component of women’s bargaining
power iz,, which implies that sr increases from 0.43 to 0.473. The effects of this
experiment are shown in the third column of Table 6. In the model, there are three

main channels through which growth can be affected by the change in s,,.

19 As shown in the table, the reduction in the public-private capital ratio also lowers the survival
rate, which tends to reduce the savings rate. However, the positive effect of a lower family preference
for current consumption dominates.
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First, as noted earlier, women’s preference for current consumption is assumed to
be lower than that of men (né < ng). Therefore, an increase in women’s bargaining
power indicates a reduction in the average family preference parameter for today’s
consumption, 7, and an increase in the family’s savings rate accordingly, which
translates into a higher private capital stock. As a result, the public-private capital
ratio falls and so does the adult survival rate. This is the same effect as discussed
earlier, where the increase in women’s bargaining power is due to a reduction in
gender bias in the market place (an increase in b).

Second, the increase in women’s bargaining power raises the family’s preference
parameter for mothers’ education (given that 772 > n'%) and for girls’ education (pa-
rameter x). Women therefore invest more in education, and this eventually benefits
their children, through the intergenerational externality alluded to earlier (see (14)
and (15)). Again, this effect, which benefits growth, is similar to the effect discussed
earlier.

Third, because women prefer fewer children (77{\, < nR), the increase in their
bargaining power leads to a lower fertility rate, and there is a substitution of quantity
for quality — the amount of time allocated to each child increases. The net effect on
total rearing is positive, as indicated in the table. The increase in time devoted to
own education and child rearing is accompanied by a reduction in time devoted to
household chores and market work.

Overall, even though the public-private capital ratio falls, the steady-state growth
rate increases by about 0.3 percentage points, whereas the poverty rate falls by
0.4 points. However, these benefits are mitigated by the fact that women’s time
reallocation toward human capital formation and child rearing, occurs only to a
small extent through a reduction in their time devoted to home production, but
mainly through a fall in the time that they allocate to market work, which tends to

have an adverse effect on growth.
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4.2.3 Reduction in Family Bias against Girls’ Education

Consider an increase in the autonomous component of the family’s preference pa-
rameter for girls’ education, that is, an increase in y,,, which may, for instance,
result from changes in cultural norms. Specifically, suppose that y,, increases by 10
percent, again from 0.43 to 0.473.

The effects of this experiment are displayed in the fourth column of Table 6. Es-
sentially, the increase in the family’s preference parameter for girls’ education induces
women to devote more time to child rearing, but now this increase is brought about
by a larger reduction in women’s time devoted to household chores and women’s time
allocated to their own education, rather than market work, in contrast to the pre-
vious experiment. Thus, despite the fact that this policy has no impact on savings,
the benefits in terms of higher growth and reduced poverty are of the same order.

The fifth column of Table 6 shows the results of combining increases in s, and
X, by the same magnitudes as before, whereas the last column of the table shows the
results of a composite gender-based program which combines the three experiments
reported individually in the second to fourth column. The transmission channel
obviously combines the description described earlier. The net benefit in terms of
growth is now of the order of 0.91 percentage points, whereas the poverty rate drops
by 1.1 points. Importantly, the results indicate that the combination of policies
generates slightly better outcomes than the sum of the individual policies; adding
the growth rates in output from columns 2, 3 and 4 gives 0.85 percentage points,
whereas adding the changes in the poverty rate gives 1.0 percentage point. Thus,
the complementarity between the gender-based policies considered here is a source

of additional gains if they are implemented jointly.
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4.3 Composite Reform Program

Finally, consider what can be called a pro-growth, pro-gender program, which in-
volves combining all the development and gender-based policies considered earlier:

a) a 1 percentage point increase in spending on education as a share of GDP,
financed by a cut in unproductive spending;

b) a 1 percentage point increase in investment in infrastructure as a share of GDP,
financed by a cut in unproductive spending;

¢) An across-the-board increase in the degree of efficiency of public spending on
infrastructure and education, ¢y and ¢;, from 0.47 to 0.6;

d) A reduction of gender bias in the market place, which translates into an
increase in b from 0.5 to 0.8;

e) An autonomous increase in women’s bargaining power, by 10 percent;

f) An autonomous reduction in family bias against girls’ education, by 10 percent.

Table 7 shows the results, for the benchmark set of parameters and for alternative
values of v1, vy, pp, and «, as in Table 3. The transmission process is similar to what
was discussed earlier for the individual policies. In the benchmark case, the impact
on the growth rate is substantial; it increases by 2.4 percentage points per year.
The poverty rate also drops significantly, by 2.7 points. At the same time, women’s
time allocated to home production falls, whereas time devoted to child rearing (both
unit time and total time) and market work increase. However, given the calibration,
time allocated to human capital accumulation falls, albeit the effect is small. The
results are essentially unchanged for the alternative parameter values considered in
the table. In particular, with higher values of v; (the elasticity of human capital
with respect to public spending in education) and pp (the sensitivity of bargaining
power to relative wages) the growth rate increases by 2.8 percentage points and the
poverty rate falls by 3.1 points.

To illustrate the benefits of policy complementarities, one can compare growth
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and poverty outcomes under the composite reform program with those obtained by
adding up the results of each policy when implemented individually. From Tables
3 to 6, the sum of individual effects gives 2.0 percentage points (compared to 2.4
points) for the growth rate, and —2.2 points (compared to —2.7 points) for the

20

poverty rate®’. The difference is significant and shows the potential benefits of joint

implementation of pro-growth and pro-gender policies for Cote d’Ivoire.

5 Concluding Remarks

In this paper, we developed a three-period gender-based OLG model of economic
growth by endogenizing life expectancy and linking growth and poverty. We then
calibrated the model using the country-specific data to illustrate the role of public
policies in the model, and its implications for long-term growth, gender equality,
and poverty in Cote d’Ivoire. To this end, we discussed three sets of quantitative
experiments: broad-based development policies (increase in education spending and
infrastructure investment, and governance reform), gender-based policies (reduction
in gender bias in the market place, increase in women’s bargaining power, and re-
duction in family bias against girls’ education) and a composite reform program
(combination of pro-growth, pro-gender policies). Overall, our findings suggest that
Cote d’'Ivoire could achieve better growth and poverty outcomes if the country could
implement a composite reform program that includes comprehensive development

and gender-based policies.

20For the growth rate, the figure corresponds to the sum of 0.002 (Table 3, second column), 0.0047
(Table 4, second column), 0.0051 (Table 5, fourth column), 0.0019 (Table 6, second column), 0.0031
(Table 6, third column), and 0.0035 (Table 6, fourth column). The same calculations for the poverty
rate give indeed -0.0021-0.0051-0.0055-0.0025-0.0031-0.0038 = -2,2 points.
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Table 1: Benchmark Calibration

Parameter Value Description
Households
p 0.03 Annual discount rate
ot 0.092 Share of family income allocated to each child
o 0.194 Family’s savings rate
n 4.4 Effective fertility rate
Time Allocation
ehf emP 0.408,0.128 Time allocated by females/males to home production
ghft 0.026 Time allocated by females to each child
ehl gmF 0.122,0.122 Time allocated by females/males to own education
efW emW 0.357,0.750 Time allocated by females/males to market work
Home Production
Co 0.8 Efficiency parameter
< 0.7 Curvature of production function
Market Production
« 0.17 Elasticity w.r.t public-private capital ratio
gr gm 0.226,0.474 Elasticity w.r.t female/male labor
Human Capital
2 0.2 Elasticity w.r.t public spending in education
Vo 0.66 Elasticity w.r.t mothers’ rearing time
Vs 0.1 Elasticity w.r.t public-private capital ratio
Vg 0.1 Elasticity w.r.t women’s time allocated to education
Bargaining Power /Gender Bias
» 0.43 Women'’s intra-family bargaining power
g 0.3 Sensitivity of bargaining power to relative wages
b 0.5 Gender bias in the workplace
X 0.43 Gender bias in family preferences toward girls
Ha 0.9 Elasticity w.r.t bargaining power
Adult Survival Rate
P 0.602 Average survival probability
Vg 0.3 The curvature parameter of the survival rate function
Government
T 0.207 Tax rate on marketed output (adjusted for labor share)
vy, Vg 0.079,0.209 Share of spending on infrastructure investment/education
©1 e 0.47 Spending efficiency parameters, infrastructure/education
Inequality and Poverty
GINI, pov_rate 0.351,0.395 Gini coefficient, poverty headcount ratio
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Table 2: Numerical Solutions of Simultaneous Equations

Parameter Value Description
Preference Parameters

770 0.767 Family preference parameter for current consumption

né, e 0.614,0.883 Preference parameter, female/male, for current consumption
nN 1.273 Family preference parameter for number of children

77{\,, NN 1.019,1.465 Preference parameter, female/male, for number of children
Na 0.111 Family preference parameter for children’s education
n¥ 1.130 Family preference parameter for women'’s education

772, Ny 1.356,0.960 Preference parameter, female/male, for women’s education
Ule) 0.618 Family preference parameter for home good

Scale Parameters

Hm 0.661 Autonomous component of women’s bargaining power
Xom 0.919 Gender bias in the family against girls’ education
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Table 3

Cote d'lvoire: Increase in Share of Public Expenditure on Education

Women's time allocation
Home production
Child rearing (unit time)
Child rearing (total time)
Education
Market work

Family-wide variables
Female-male home production time ratio
Female-male market work time ratio
Fertility rate
Adult survival rate
Family's savings rate

Gender bias and bargaining power
Gender bias in family preferences !
Women's bargaining power

Capital ratio, growth and poverty
Public-private capital ratio
Growth rate of final output
Poverty rate (headcount index)

Absolute Deviations from Baseline

Baseline Benchmark v;=0.3 v4=0.4 pg=0.5 a=0.25
0.408 0.0000 0.0000 0.0000 0.0000 0.0000
0.026 0.0000 0.0000 0.0000 0.0000 0.0000
0.113 0.0000 0.0000 0.0000 0.0000 0.0000
0.122 0.0000 0.0000 0.0000 0.0000 0.0000
0.357 0.0000 0.0000 0.0000 0.0000 0.0000
3.188 0.0000 0.0000 0.0000 0.0000 0.0000
0.476 0.0000 0.0000 0.0000 0.0000 0.0000
4.400 0.0000 0.0000 0.0000 0.0000 0.0000
0.602 0.0000 0.0000 0.0000 0.0000 0.0000
0.194 0.0000 0.0000 0.0000 0.0000 0.0000
0.430 0.0000 0.0000 0.0000 0.0000 0.0000
0.430 0.0000 0.0000 0.0000 0.0000 0.0000
0.084 0.0000 0.0000 0.0000 0.0000 0.0000
0.054 0.0020 0.0029 0.0020 0.0020 0.0020
0.401 -0.0021 -0.0031 -0.0021 -0.0021 -0.0021

Note: The increase in vg is from 0.209 to 0.254, or equivalently 1 percent of final output.

1 . . . . .
An increase indicates a reduction in gender bias.



Table 4

Cote d'lvoire: Increase in Share of Public investment in Infrastructure

Women's time allocation
Home production
Child rearing (unit time)
Child rearing (total time)
Education
Market work

Family-wide variables
Female-male home production time ratio
Female-male market work time ratio
Fertility rate
Adult survival rate
Family's savings rate

Gender bias and bargaining power
Gender bias in family preferences !
Women's bargaining power

Capital ratio, growth and poverty
Public-private capital ratio
Growth rate of final output
Poverty rate (headcount index)

Absolute Deviations from Baseline

Baseline Benchmark v3=0.5 v4=0.4 pg=0.5 a=0.25
0.408 -0.0208 -0.0208 -0.0245 -0.0211 -0.0208
0.026 0.0009 0.0009 0.0007 0.0009 0.0009
0.113 0.0037 0.0037 0.0028 0.0036 0.0037
0.122 0.0040 0.0040 0.0119 0.0040 0.0040
0.357 0.0131 0.0131 0.0098 0.0136 0.0131
3.188 -0.1622 -0.1622 -0.1916 -0.1651 -0.1622
0.476 0.0175 0.0175 0.0131 0.0181 0.0175
4.400 -0.0105 -0.0105 -0.0105 -0.0105 -0.0105
0.602 0.0125 0.0125 0.0125 0.0125 0.0125
0.194 0.0032 0.0032 0.0032 0.0032 0.0032
0.430 0.0000 0.0000 0.0000 0.0000 0.0000
0.430 0.0000 0.0000 0.0000 0.0000 0.0000
0.084 0.0444 0.0444 0.0444 0.0454 0.0444
0.054 0.0047 0.0146 0.0052 0.0047 0.0052
0.401 -0.0051 -0.0158 -0.0056 -0.0052 -0.0057

Note: The increase in v, is from 0.079 to 0.123, or equivalently 1 percent of final output.

1 . . . . .
An increase indicates a reduction in gender bias.



Table 5

Cote d'lvoire: Increase in Efficiency of Public Expenditure on Education and Infrastructure

Women's time allocation
Home production
Child rearing (unit time)
Child rearing (total time)
Education
Market work

Family-wide variables
Female-male home production time ratio
Female-male market work time ratio
Fertility rate
Adult survival rate
Family's savings rate

Gender bias and bargaining power
Gender bias in family preferences !
Women's bargaining power

Capital ratio, growth and poverty
Public-private capital ratio
Growth rate of final output
Poverty rate (headcount index)

Absolute Deviations from Baseline

Baseline ¢e=0.6 ¢=06 @g=¢;=06 @g=¢;=0.7 ¢@g=¢,=0.8
0.408 0.0000 -0.0104 -0.0104 -0.0183 -0.0261
0.026 0.0000 0.0004 0.0004 0.0008 0.0011
0.113 0.0000 0.0018 0.0018 0.0032 0.0046
0.122 0.0000 0.0020 0.0020 0.0035 0.0050
0.357 0.0000 0.0066 0.0066 0.0115 0.0164
3.188 0.0000 -0.0811 -0.0811 -0.1427 -0.2038
0.476 0.0000 0.0088 0.0088 0.0154 0.0219
4.400 0.0000 -0.0057 -0.0057 -0.0094 -0.0127
0.602 0.0000 0.0068 0.0068 0.0112 0.0151
0.194 0.0000 0.0018 0.0018 0.0029 0.0039
0.430 0.0000 0.0000 0.0000 0.0000 0.0000
0.430 0.0000 0.0000 0.0000 0.0000 0.0000
0.084 0.0000 0.0222 0.0222 0.0391 0.0558
0.054 0.0025 0.0025 0.0051 0.0086 0.0119
0.401 -0.0027 -0.0027 -0.0055 -0.0093 -0.0129

1 . . . . .
An increase indicates a reduction in gender bias.



Table 6

Cote d'lvoire: Gender-based Policies

Women's time allocation
Home production
Child rearing (unit time)
Child rearing (total time)
Education
Market work

Family-wide variables
Female-male home production time ratio
Female-male market work time ratio
Fertility rate
Adult survival rate
Family's savings rate

Gender bias and bargaining power
Gender bias in family preferences !
Women's bargaining power

Capital ratio, growth and poverty
Public-private capital ratio
Growth rate of final output
Poverty rate (headcount index)

Absolute Deviations from Baseline

Baseline b=0.8 Wby 10%  %mby10% ¥, 3m 10% Composite”
0.408 -0.0608 -0.0007 -0.0015 -0.0023 -0.0621
0.026 -0.0021 0.0008 0.0007 0.0016 -0.0005
0.113 -0.0105 0.0027 0.0030 0.0060 -0.0045
0.122 -0.0133 0.0015 -0.0004 0.0010 -0.0120
0.357 0.0846 -0.0035 -0.0012 -0.0047 0.0786
3.188 -0.4750 -0.0052 -0.0116 -0.0178 -0.4855
0.476 0.1128 -0.0047 -0.0015 -0.0063 0.1048
4.400 -0.0485 -0.0318 -0.0070 -0.0396 -0.0955
0.602 -0.0005 -0.0003 0.0000 -0.0003 -0.0009
0.194 0.0019 0.0012 0.0000 0.0012 0.0033
0.430 0.0582 0.0385 0.0430 0.0854 0.1551
0.430 0.0651 0.0430 0.0000 0.0430 0.1146
0.084 -0.0014 -0.0009 0.0000 -0.0010 -0.0026
0.054 0.0019 0.0031 0.0035 0.0069 0.0091
0.401 -0.0025 -0.0037 -0.0038 -0.0078 -0.0109

1h — _ .
An increase indicates a reduction in gender bias.

% "Composite" refers to the combination of changes in b, u m and ., defined in the previous columns.



Table 7

Cote d'lvoire: Composite Reform Program

Women's time allocation
Home production
Child rearing (unit time)
Child rearing (total time)
Education
Market work

Family-wide variables
Female-male home production time ratio
Female-male market work time ratio
Fertility rate
Adult survival rate
Family's savings rate

Gender bias and bargaining power
Gender bias in family preferences !
Women's bargaining power

Capital ratio, growth and poverty
Public-private capital ratio
Growth rate of final output
Poverty rate (headcount index)

Absolute Deviations from Baseline

Baseline Benchmark v1=0.3 v4=0.4 pg=0.5 a=0.25
0.408 -0.1012 -0.1012 -0.0819 -0.1037 -0.1012
0.026 0.0010 0.0010 0.0013 0.0012 0.0010
0.113 0.0015 0.0015 0.0033 0.0024 0.0015
0.122 -0.0060 -0.0060 -0.0090 -0.0053 -0.0060
0.357 0.1056 0.1056 0.0875 0.1067 0.1056
3.188 -0.7907 -0.7907 -0.6395 -0.8101 -0.7907
0.476 0.1409 0.1409 0.1167 0.1422 0.1409
4.400 -0.1122 -0.1122 -0.1122 -0.1146 -0.1122
0.602 0.0187 0.0187 0.0187 0.0187 0.0187
0.194 0.0085 0.0085 0.0085 0.0086 0.0085
0.430 0.1551 0.1551 0.1551 0.1597 0.1551
0.430 0.1146 0.1146 0.1146 0.1263 0.1146
0.084 0.0732 0.0732 0.0732 0.0749 0.0732
0.054 0.0242 0.0280 0.0252 0.0282 0.0252
0.401 -0.0271 -0.0313 -0.0282 -0.0313 -0.0282

1 . . . . .
An increase indicates a reduction in gender bias.
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