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Abstract: This article explores the aggregate effects of women's empowerment on intra- and inter-
temporal household choices within a Bewley-style heterogeneous agent framework to aggregate
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we assume that households show a higher risk aversion reflecting the more risk adverse women's
preferences. Thus, households heighten self-insurance by increasing precautionary savings for
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empowered. The model is calibrated with the 2014 National Survey of Household Income and
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1 Introduction

Women’s agency, the ability to exert power and influence over one’s life outcomes,
has been identified with a series of positive societal effects, ranging from the daily
allocation of resources to inter-generational effects on education. While in a broader
sense, empowerment refers as well to women’s participation in society by joining formal
political institutions and economic activity, say, by entering the labor market, the focus
of this study concerns their influence in household decisions, and those, in turn, in the
economy as a whole. As shown throughout the paper, changes in the distribution of
power at the household level can have large aggregate repercussions. The effects are
particularly noticeable for the poor, for whom credit constraints play an important
role. The former Secretary General of the United Nations, Kofi Annan, in his report
on progress towards Millennium Development Goals (MDGs) argued that achieving
gender equality is a “prerequisite” to achieving some of these goals, including eradicating
extreme poverty and hunger, achieving universal education, reducing infant mortality,

and eliminating the gender gap in education (United Nations, 2005).

The gains associated to providing equal access to women to resources, economic
opportunities, and society at large and within their households, have been largely doc-
umented. Among these are higher allocation of household resources towards food and
shelter and the accumulation of human capital, which enhance overall well-being and
foster growth. In the current study, we unveil previously unknown outcomes and revisit
earlier findings based on differences between female and male members of the house-
hold in terms of their respective tolerance for risk and preferences for consumption.
The main contribution of the paper consists on exploring these gender-based variations
and studying the associated macroeconomic effects in terms of saving rates, and the

implied consumption, income and wealth distribution.

The setup for the analysis is based on a Bewley-style heterogeneous agent model,

where households are ex-ante identical but differ over time according to their (random)



endowment histories. In this endowment economy, households buy and sell bonds to
smooth consumption and self-insure against idiosyncratic risk. The framework gener-
ates consumption-saving profiles according to income levels that allow us to compute
long-term distributions of consumption and wealth, and thus track the impact of greater
women’s empowerment on the entire economy. We find that women’s empowerment re-
duces wealth and consumption inequality as savings rise, particularly at the bottom of

the income distribution.

The analysis is carried out by addressing each of the gender differences and then
seeing how greater empowerment at the household level plays out in the (aggregate)
equilibrium of the economy. In the model setup, risk aversion corresponds to the dif-
ferences in consumption preferences between women and men, which are built in along
with an initial distribution of power within the household. We allow for a subsistence
related good, which can be thought of as food or clothing, and a numeraire good which
can be consumed or carried to the next period by the purchase of an interest-bearing
bond. The minimum consumption of food requirement allows to probe the role of

poverty in the analysis.

In equilibrium, higher empowerment results in a higher share of the subsistence
good in consumption (as expected), but also higher precautionary savings as the house-
hold’s degree of risk aversion exogenously increases supposing that this reflects a higher
bargaining power of women in households. This, in turn, changes the distribution of
wealth and consumption at the aggregate level. To validate these findings, the model’s
predictions are contrasted against the 2014 National Household Income and Expen-
diture Survey of Mexico (NHIES). The survey contains information on income and
expenditure, and on dwelling and socioeconomic characteristics at the household level.
The NHIES also contains records on the gender of the head of the household. Such
information is used to contrast the economic choices of household heads based on their

gender.

The paper is organized as follows. Section 2 reviews the literature on which the paper



builds and shows where our paper fits. Section 3 presents an endowment economy model
in which risk-free bonds are the only tradable asset and characterizes the households’
inter-temporal decisions, where households maximize the present value of the collective
utility given by a weighted average of individual members’ utilities, the weights being
the intra-household bargaining power of the respective members. Section 4 provides

the survey-based perspective on the model’s predictions; and Section 5 concludes.

2 Literature Review

In a household, consumption-saving decisions are not always taken by a single member
of the household. All adult members of the household would typically participate in
these decisions. Some members might have a greater say in this process compared to
other members which can lead to a more favorable outcome for them. There exists a
broad range of research on the gender difference in micro and macroeconomic decisions.
Doepke and Tertilt (2016) provide a survey of literature in the context of intrahousehold
bargaining between husband and wife, while Lauer and Yodanis (2014) provide a survey
in the context of larger institutional (social and cultural) difference in the roots of these

gender differences in the micro and macroeconomic outcomes.

There is a large body of literature (Thomas, 1990, 1993; Kanbur and Haddad,
1994; Lundberg et al., 1997; Hoddinott and Haddad, 1995; Quisumbing and Maluccio,
1999; and Duflo, 2003) that shows how the same amount of income allotted to either
the female or male member of the household is spent differently, suggesting women’s
focus on nutrition, education and clothing, in particular. Due to the differences in
preferences by men and women, redistribution of the household’s power dynamics can
lead to different outcomes in the household and hence the economy as a whole. It is
thus important to understand the household’s decision making process. The growing
literature on collective models of household behavior (Bourguignon and Chiappori,

1992, 1994; Vermeulen, 2002; Lundberg, 2005; Basu, 2006; Atal, 2017) has not examined



the long-run aggregate effect of women’s empowerment on savings and wealth, which

is the objective of this paper.

All our findings conform to the evidence on how social factors inside or outside
households affect their short- and long-term decisions, including those regarding saving
and the role of culture in shaping preferences (see Fehr and Hoff (2011), Mullainathan
and Shafir (2009), and Brune et al. (2017)). In close relation to this study, Browning
(2000), Nargis (2003) and Lee and Pocock (2007) find that wives’ savings increase with
their bargaining power in the households; furthermore, this increase compensates the de-
cline in the husbands’ savings so that overall the households save more. Along the same
line, Lundberg and Ward-Batts (2000) find positive correlation between households’ net
worth at the age of retirement and the wives’ education and bargaining power. These
findings align to our model’s prediction of higher savings as an endogenous response to

greater women’s empowerment.

Doepke and Tertilt (2018) study the effect of direct conditional cash transfers to
women on households’ decisions. Based on a survey of recipients of the PROGRESA
program in Mexico from 1998 and 1999, contrary to our findings, they find a decrease
in savings associated to the program’s empowering of women. The intuition for this
is that male-provided public goods are directly linked to savings objectives (buying
physical assets), while women’s are not related to bequests or tangible goods. The
highlight of our model is uncertainty, in which risk aversion plays a significant role
in inter-temporal decisions: a higher weight on women’s preferences results in higher
savings at the bottom of the income distribution; that is, for those households close to
the subsistence bound. In light of our model, lower saving rates would also be observed
if low endowment realizations were to shift away from the subsistence bound; or as
noted, under the loosening of the credit constraint along the lines of the findings of Pitt
and Khandker (1998), Khandker (2005). Based on the same data however, Rubalcava,
Teruel and Duncan (2009) find that “among poor rural Mexicans, women have longer

planning horizons, and so resources under their control, including PROGRESA income,
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are likely to be spent on investments in children and in small-scale livestock.”

Gender difference affects other macroeconomic factors as well, among them are
fertility, leading to demographic changes; and education, leading to changes in human
capital and hence growth of the economy. Ashraf, Field and Lee (2014) find that women
are less likely to choose contraceptives and more likely to give birth if their husbands
are required to co-sign the contraceptive application. Doepke and Kindermann (2018)
find that in programs aimed at fertility, fertility rises when the government imple-
ments policies to reduce the child-care burden from mothers. Dutta and Mallick (2018)
demonstrate that although fertility has a negative impact on women’s entrepreneur-
ship, the impact can be offset or even reversed by increased female-to-male labor force

participation ratio or women’s access to informal loans.

Cooray, Mallick and Dutta (2014) find that openness of the economy, interacting
with male and female human capital stock, has a differential impact on economic growth
in South Asia; in particular, it is positive for female human capital with secondary
enrollments. Hence secondary level education should be encouraged for females in order
to encourage greater foreign direct investment and maximize its impact on economic
growth. In a different article (Cooray, Dutta and Mallick, 2016), they find that high
skilled female human capital remits more money and this remittance has a higher
positive impact on the rise of per capita GDP and growth. Since mothers invest more
on children’s education and health (Schultz, 2002), policies targeting women can have

a larger impact on overall economic growth in the long run.

The increase in savings in our model is driven by differences in risk aversion by
gender. Controlled experiments suggest that women are more risk averse than men
(Jianakoplos and Bernasek, 1998; Nelson, 2012). Croson and Gneezy (2009) document
a series of studies for which this is the case, along with evidence from experimen-
tal psychology. In the model, higher gender-weighted risk aversion is linked to greater
precautionary savings at the household level, where these savings, in turn, have macroe-

conomic implications reflected on the interest rate and on the economy’s wealth and



consumption distributions. In this paper, we trace back gender-based stylized facts
to intrinsic differences in consumption and risk preferences between female and male
members of the household and study their effect on macroeconomic variables. At the
theoretical level, the static model builds on Basu’s (2006) collective utility model with
intra-household bargaining power for women; the dynamic model adds uncertainty and

generalizes the findings of Atal and San Vicente Portes (2012).

3 An Endowment Economy

With the aim of assessing the aggregate effects of women as empowered decision-makers
in the household, the modelling approach is one in which one can introduce a gauge of
women’s capacity to weigh in the household’s choices and at the same time allow for an
ex-post view of the economy as a whole. For this, we use a Bewley-style heterogeneous
agent model in which the economy consists of a set of households who are ex-ante
identical but differ over time according to their endowment realizations, rendering them
different from one another. Households face uncertainty due to their idiosyncratic
endowment risk. The only form of insurance against low endowment realizations is
through the buying and selling of one-period bonds; in the aggregate level, these bonds
are issued in zero net-supply, following Huggett (1993). In any given period, high
endowment households buy the bonds and low endowment ones sell them, each type of
household has consumption smoothing in mind. This set up is a Huggett-type (1993)
economy in which women’s empowerment, following Basu (2006), is captured through
the household’s collective utility, where both the ‘woman’ the ‘man’ make joint choices
about the mix of consumption goods and about savings. The intra-household bargaining
power could be determined by several factors in the household dynamics. It could be
increasing with the woman’s contribution to the household income (Woolley, 2003;
Basu, 2006; Atal, 2017); it could be increasing with their level of education; or it
could be dependent on the desirable characteristics of a wife in the marriage market

(Grossbard-Shechtman, 1993; Grossbard, 2015). To keep the model tractable and to



focus on the aggregate effects of women’s empowerment, we consider 6 to be exogenous
in our model, thus each member’s influence in the choice is parametrically given, as in
Becker (1973); this, in turn, is run through the model to derive the aggregate effects of

higher influence of women in the household’s decisions.

3.1 Household’s Utility Maximization Problem

The household’s problem is summarized as follows. Each household consumes two
goods: a subsistence good called “food” (f) on which they need to satisfy a minimum
subsistence level (s) (i.e., fi > s for every t) and a non-subsistence consumption good
(x), which represents the numeraire good. The household’s collective utility is given
by a weighted Cobb-Douglas utility functions in the form of a consumption aggregator

Ct:
(1-6)

0
Co={(fi=" @) "} {(hi=9) @)}
where « is the preference parameter for food for women, g represents the same for men,

0 < <a<1;and 6 is the woman’s intra-household bargaining power, 6 € [0, 1].

Then, taking as given the interest rate (1), the relative price of food (p) , initial asset
holdings (ag) , endowment (e), relative risk aversion (o), and the woman’s power (),
the consumption basket enters the representative household’s collective lifetime utility

maximization problem in the form of:

o0 l1-0o
max U(ftaxt§975) = EOZ5tCt_
t=0

{ftser,at41} 1—0

As noted before, households’ resources are comprised by their bond holdings (a;) and
the random endowment (e;). These are recursively allocated between savings and con-
sumption, where the latter involves food and the numeraire good. This yields period ¢

budget constraint:

pfi+ o+ a1 < (1+71)ag+e fort=0,1,2,... and a; > —¢,



where § € (0,1) is the discount factor, ¢ is an ad hoc borrowing constraint, and U

satisfies the Inada conditions.

The emphasis on the distribution of power within the household is captured by the
weight 6 of the women’s greater preference for food (a > f) in the composite good
C; and in the degree of risk-aversion . The effect of the preference for food can be
solved analytically, and as expected, higher empowerment increases food consumption.
Letting 7 represent the household’s utility weight on f so that v = af + (1 — 0) and
¢; the available resources for consumption such that ¢; = pfy+x; = (1+7)a; + €, — a1,

we get the intra-temporal solution as:

fio= gam—ws, (1)

= (1=7)c—(1-7)ps. (2)

All else equal, women’s empowerment (higher # — higher ) is associated with
higher consumption of food (and less of the numeraire); the subsistence requirement
shifts the allocation of resources towards food, as well. Note, however, that as far as
subsistence concerns, the values of f; and x; tend to a no subsistence model (i.e. one
with s = 0) as the available consumption resources (¢) tend to infinity. The effect of
women’s empowerment on the household’s consumption mix remains for any ¢. These

properties suggests a push in favor of food consumption across income levels.

3.2 Recursive Formulation

To analyze the dynamics of the model and economy-wide effects of women’s empower-
ment, we discretize the state-space and use numerical methods.! In addition, to make

the solution tractable, this approach is without loss of generality and preserves the

!The algorithm for the solution is described in the Appendix. Numerical methods are used to solve
this type of dynamic stochastic problems because of several reasons. First, there are no analytical
(closed form) solutions that characterize the equilibrium properties of the problem; second, binding
boundary conditions are important in this set up with poor and credit constrained individuals, where

nonlinearities are present; and third, it allows for an empirically based computation of the question



non-linearities in the consumption-saving decision, specially at low levels of income and
wealth. To proceed, in every period ¢, we let each infinitely-lived household 7 receive an
endowment e; € E = [e; < e3 < ... < e] which evolves according to a L-state Markov
chain with transition matrix P. At the beginning of time, ¢ = 0, each household has
to find the utility maximizing sequence {C, asy1}32, for the given interest rate r and
account for the ad hoc borrowing constraint ¢, which is common to all households,
and a;41 € A =[—¢ < 0 < ... < ay],which comprises the state space for assets. The
borrowing constraint gives rise to the incomplete markets setting, where there are no
state-contingent assets, but a single risk-free bond that households can buy and sell up
to that limit. Hence the state space is defined by E x A. We use the static nature of the
consumption basket to express the problem in terms of ¢; to be recursively formulated

in terms of the following Bellman equation:

v(aj, &) = max {U[(l +r)a;+e—dl+8y Pl j)u(d, en)} ,

n=1

where v(a, e) is the value function evaluated at the optimal {C}, a;11}52, sequence.

The solution to this problem yields a decision rule for asset holdings in the next
period a’ = g(a, e), which also implies a stationary distribution A(a, e) across the state-
space. Hence a stationary equilibrium for this economy is given by a borrowing limit
¢, an interest rate r, a policy function ¢’ = g(a, e), and a stationary distribution A(a, e)

such that:

1. The households’ problem is solved.
2. The stationary distribution is induced by P and g(a, e).

3. The market for loans clears, that is >, - A(a,e)g(a,e) = 0.

being analyzed tied to clear quantitative predictions. The method employed in this paper is free of
approximation errors and provides a full solution to the household’s problem tied to equilibrium prices

(interest rate) and wealth distribution that encompasses the entirety of the modeled economic system.



In other words, a stationary equilibrium is an invariant distribution over assets and
endowments, consistent with the latter’s Markov process, such that households’ lifetime
utility is maximized and bonds are in zero net-supply. The outline of the algorithm

used to solve the model is provided in the Appendix.

To solve the model numerically, we calibrate the model with values observed in
Mexico’s 2014 National Household Income and Expenditure Survey for the model’s
counterpart parameter values, such as proportion of female household heads (6); ? the
men’s food share () corresponding to the national average; the women’s share of food
() which corresponds to the observed in the bottom income decile food expenditure
share by female led households. Given that the share of food in household expenditure is
decreasing in income, this serves as an upper bound on the expected effects of increased

women’s empowerment.

Although it is not reported in the survey, the minimum consumption requirement
of food is used as a marker for subsistence consumption, a form of extreme poverty
in the model. For the remaining parameters, we used standard values from the real
business cycle literature, where each model period represents one year. The benchmark

parametrization reported in Table 1 is given as follows.

Table 1. Model Calibration

Parameter Symbol Benchmark Empowerment
Discount factor o 0.96

Relative risk aversion o 3.00 4.00
Food share: women Q@ 0.36

Food share: men 15} 0.30

Female household head 0 0.26 0.50
Relative price of food P 1.00

Min. consumption of food s 0.00 0.10
Borrowing constraint ) 2.00 3.00

2Households are classified according to the gender of the person who makes the decisions.
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In this setting, the shift towards greater women’s empowerment is captured by sev-
eral of the model’s parameters. The woman’s voice within the household is represented
by 6, which in the experiment rises from 26 percent that corresponds to female led
household in the survey to 50 percent, this being interpreted as both the ‘woman’ and
the ‘man’ having the same voice in decisionmaking. As a consequence, the parame-
ter for risk aversion is exogenously also modified to reflect this different dimension of
women’s preferences. Also, for exploratory purposes, structural features such as credit
constraints, and the role of a floor on food consumption provide an alternative to the

benchmark; both prove crucial in the model’s predictions.

For the endowment values and transition probabilities, we follow Sargent and Ljungqvist
(2012) by using a 7-state Markov process where endowments are given by the set

E =[0.3012, 0.4493, 0.6703, 1.0000, 1.4918, 2.2255, 3.3201] with the invariant distri-

bution P =[0.0063, 0.0608, 0.2417, 0.3823,0.2417, 0.0608, 0.0063]. These values reflect
an order of magnitude between the lowest and the highest endowment realizations,
and a symmetric stationary distribution centered around the median endowment value.
By taking these values, we do not attempt to replicate Mexico’s wealth distribution,
which would be a study in itself; the focus is rather on the aggregate effects of women’s

empowerment.

3.3 Solution

Now we turn to illustrate the features of this stationary equilibrium. First we discuss
the intra-temporal effects of women’s empowerment. Figure 1 shows the decision rule
for food consumption across the asset space for the lowest and the highest endowment
realizations for the benchmark economy and the one with higher empowerment.

In the top panels one can see that for both low and high endowment realizations,
higher empowerment is associated to higher levels of food consumption. This finding

is expected given that compared to men a bias towards food is built into women’s

11



Food - Low Endowment Food - High Endowment
T T T T

T T T T T T T T

benchmark benchmark |

05 | ——— empowerment |4 ——— empowerment | |
i — L Al =

Assets Assets

Food/Numeraire (Low Endowment)
T T T T

T T T T T
o6l benchmark | | benchmark
g ——— empowerment ——— empowerment

F aire (Low and
T : :

Assets Assets

Figure 1. The top-left (top-right) panel shows a household’s choice of food consumption when subject
to the lowest (highest) endowment shock. The bottom-left (bottom-right) panel presents a household’s
consumption mix of food relative to the numeraare good without (with) a minimum subsistence

requirement of food.

preferences. The lower-left panel shows the predicted consumption mix of food and
the numeraire good in the absence of a lower bound on food consumption. Again,
higher empowerment leads to more food in the consumption basket. The lower-right
panel highlights the interaction of poverty and empowerment. For this chart, there
is a minimum consumption requirement of food that the household has to meet. A
realistic prediction from this set up is that the share of food in households’ expenditure
is decreasing in wealth. In line with the other panels, food consumption is increasing
in empowerment. In regard to the role of poverty, subsistance consumption implies
that in equilibrium, across the state space, the highest consumption share of food to
numeraire good is realized in households with low endowment and low assets; that is,

in the poorest segment of the population.

At the macroeconomic level, which is the focus of the current study, higher women’s
empowerment is analyzed through the household’s consumption-saving decision. The

change in the household’s inter-temporal choice associated to higher women’s empower-
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Figure 2. Higher risk aversion in women’s preferences leads to larger precautionary savings, and thus

to a lower interest rate.
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ment works through the market for savings, and the economy-wide impact is reflected in
the equilibrium interest rate. In this dimension, women differ from men in the model by
the former exhibiting a higher degree of risk aversion, which is built into the curvature
of the utility function. A higher coefficient of risk aversion delineates another dimen-
sion in which women and men differ in this economy. Figure 2 presents the steady state
equilibrium interest rate in this framework. All else equal, a larger weight of women’s
preferences in the household’s collective utility function leads to higher precautionary
savings. The additional flow of savings into the market for loans leads to a lower equilib-
rium interest rate when bonds are issued in zero net-supply.® In this case, the aggregate

effect of greater empowerment is a reduction in the equilibrium interest rate.

3.4 Applications

By easing the borrowing constraints that women had faced in terms of lack of credit for
entrepreneurial purposes, microfinance institutions have boomed with the flourishing of
mostly women-run businesses. In the realm of the model, this directly translates into
a less restrictive borrowing limit that in turn leads to a new asset market equilibrium.
Figure 3 shows that greater credit availability is associated with a higher interest rate
triggered by lower precautionary savings — as households can tap the credit market to
smooth consumption. This is a step closer to the complete market solution which would
exhibit an even higher equilibrium interest rate, where state-contingent securities are

available thus eliminating the need for self-insurance.

3.5 Distributional Effects

The macroeconomic effects outlined above result in a new positioning of households over

the state space of assets and endowments as households revise their savings decisions

3This is relative to the complete markets solution, in which a lower supply of loanable funds due to

the absence of need for precautionary savings exhibits a higher interest rate.
4In a production economy, the equivalent outcome (higher savings) would exhibit richer macroeco-

nomic effects in terms of investment, productivity, output, and growth.

14



Asset Market Equilibrium
0.05 . . T T . .

benchmark
e more credit

0.04

0.03

T
~N

0.02 / .

0.01 / .

Interest rate

-0.01 ! i

-0.02 ! .

-0.03 .' .

_004 [ 1 1 1 1 1 1 1 1
-3 -2 -1 0 1 2 3 4 5 6 7

Assets

Figure 3. A loosening of the borrowing constraint (e.g. microfinance-style lending), brings the economy

closer to a complete markets allocation which would feature a higher interest rate in the absence of

precautionary savings.
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due to the increase in women’s empowerment. That is, there is a shift in the distribution
of wealth and on the distribution of consumption in the economy. The distributional
effects of such shift in power within the household are captured by a new stationary
equilibrium defined by a new probability distribution of households over assets and
endowments; hence we can calculate the implied measures of wealth and consumption

inequality before and after the change in empowerment.

From the household’s budget constraint, recall that income at time ¢ is given by the
endowment and by the return on the household’s asset holdings; and income, in turn,
determines the level of consumption. Then, to calculate the economy-wide effect of
greater women’s empowerment on inequality, we compare the variance across variables
relative to the benchmark calibration. Table 2 reports the ratio of the variance of the
model with empowerment compared to the original calibration, a value of 1 represents
no change in the dispersion of households across the endowment and asset space between

models.

Table 2. Distributional Effects (variance relative to benchmark model)

Parameter Symbol Empowerment

Wealth Consumption

Relative risk aversion ol 0.93 0.94
Women’s say in consumption decisions 01 1.00 1.00
Access to credit o7 1.35 1.01

The distributional effects of women’s empowerment stem from the increase in pre-
cautionary savings against idiosyncratic risk. Given the nature of the credit market
(one period bond, with a limit on credit) more risk-averse households would increase
their savings for a “rainy day”, particularly those that are poor. As women lean to-
wards more self-insurance, the extra savings, particularly at the bottom of the wealth

distribution, reduces inequality as the (capital) income of poorer households rises in a
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higher proportion than in the remainder of the distribution, in which the households’

incentive for self-insurance is smaller.

In the contra factual exercises, we assume an increase in o. Inequality, measured by
the variance of the equilibrium distributions of wealth and consumption, falls relative
to the benchmark scenario. In this case, since consumption is a function of income, and
income a function of wealth, the drop in the latter, reduces consumption inequality, as
well. Hence, in contrast to Schmidt and Sevak (2006), we find that there would be a
drop in both measures of inequality as women become more empowered, as this affects

dynamic decisions.

However, the exercise suggests that greater access to credit ¢ could counteract such
decrease in inequality. Larger availability of formal credit reduces the need for self-
insurance, particularly at the bottom of the distribution; hence, wealth and consump-
tion inequality rise as precautionary savings fall. Despite both wealth and income
inequality rising compared to the benchmark scenario, greater credit availability is a
step closer to the complete markets solution, and thus must be welfare enhancing as
the credit constraint becomes less binding. In this endowment setting with no produc-
tion, a looser credit constraint improves welfare; however, Doepke and Tertilt (2018)
argue that transfers targeting women may not necessarily be beneficial to growth if the
production in the economy is more land or physical capital intensive, then they find an

adverse effect of these transfers on the economic growth.

The remaining results concern the parameter linked to food consumption and women’s
say in the household’s decisions . Women’s preference for food relative to men does not
affect the aggregate distribution of wealth in the model, since the impact of women’s
empowerment on this dimension narrows down to the within period composition of the
consumption basket; the higher preference for food is neutral on savings, unlike the
degree of risk aversion. It is only the allocation of expenditure resources that is affected

once savings out of current income have been determined.
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4 Empirical Validation

To verify the model’s predictions, we matched the model’s variables counterparts to
those in the 2014 National Household Income and Expenditure Survey of Mexico. A
key feature of this survey is that household profiles can be built based on the gender of
the head of the household. With this in mind, we calculated food, clothing, and savings
to income ratios of the national sample by income deciles. The gender dimension of

these measures are compared to those generated by the model.

The NHIES that we use took place between August and November of 2014, and was
designed with the aim of learning about the level, distribution, and structure of income
and expenditure in Mexico, in addition to the households’” dwelling characteristics, such
as equipment and infrastructure. The survey represents 120 million people (31.7 million
households) and spans income and expenditure entries at a high level of disaggregation
such as a classification for different monetary and non-monetary sources of income, and

narrowly defined expenditure categories as well.

This section contrasts the model’s predictions to what is observed in the data based
on the head of the household’s gender. Specifically, the research question centers on
observable choices associated to greater women’s empowerment within the household.
The first variable concerns food and clothing expenditures. Figure 4 shows the ratio of
women’s to men’s expenditure on food per household member from the national survey.
As predicted by the model, higher women empowerment would lead to a shift towards
more consumption of these goods at the household level. In the case of food, this is
more prevalent at the bottom of the distribution.

Another prediction from the model concerns the inclusion of women in credit mar-
kets. Greater access to credit in the model facilitates consumption smoothing, and
reduces precautionary savings as more households are able to buy and sell greater
amounts of the one period bond. The counterpart in the survey corresponds to the

degree to which women are credit constrained in relation to men. Though credit con-
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Figure 4. The top panel shows the ratio of women’s to men’s food expenditure, and the bottom

does the same for clothing. This is at the national level. Source: National Household Income and

Expenditure Survey, 2014 (Mexico).
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straints are not reported as such, we constructed a proxy based on the absence of
outstanding credit or loans reported by households. We note that this assumes that
absence of outstanding credit means lack of access to credit, which may not be the case
always. Figure 5 shows the ratio of credit constrained women to men by income decile.
The figure shows that in 7 out of 10 deciles, women-led households appear to be more
credit constrained than male-led ones.

These results corroborate the model’s predictions in what is observed at the national
level. Female-led households exhibit higher spending in human capital related goods
compared to those with a male household head. Furthermore, easing credit constraints
(such as microfinance programs) would lead to a more efficient economy-wide allocation
of resources, and transition from self-insurance to formal market based arrangements

that allow households to share risk and transfer wealth across time.

5 Conclusion

This paper explores and quantifies some of the dimensions that are influenced by in-
creasing women’s empowerment within the household. However, the main contribution
concerns the macroeconomic effects of such empowering; these range from increase in
savings, food consumption to other measures of inequality. Greater influence of women

in households’ decisions lead to changes in the economy as a whole.

Through the lens of an endowment economy, we analyze the inter-temporal and the
intra-temporal effects of larger female empowerment. In terms of the household’s inter-
temporal problem, when increased women’s empowerment is characterized by higher
household relative risk aversion, there is an increase in economy-wide savings, precau-
tionary in nature. This is reflected, in turn, in a lower interest rate, which is necessary
to clear the bond market. Higher savings, particularly of the poor, lead to lower wealth
and consumption inequality. The intra-temporal effect is reflected in the increase in

spending in the subsistence/human capital related good. Once again, this effect proved
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Survey, 2014 (Mexico).
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to be stronger among low-income households.

Overall, these theoretical findings echo those from empirical studies and are cor-
roborated by Mexico’s National Household Income and Expenditure Survey; but most
importantly, this paper shows how women’s empowerment results in economy-wide
changes. Future research could look at production decisions within the same realm in
the style of Aiyagari (1994). We conjecture that greater women’s empowerment would
lead to higher human and physical capital accumulation, with the associated effects on

output, growth, and wages.

As a final note, in the entire analysis above, we measured poverty and inequality in
terms of wealth only. However, as Case and Deaton (2002) stress, poverty and inequality
should be measured in multiple dimensions—education, health, wealth, etc. because
these indicators are correlated with one’s well-being. This also suggests an endogenously
determined bargaining power in the household because with increased power women
can influence the household’s choice of higher education for them, which in turn can
give them more bargaining power (Basu, 2006; Atal, 2017). Ignoring this endogeneity
gives us a lower bound of the aggregate effects of women’s empowerment in the event
of feedback mechanisms of this sort. And also, we find that empowering women can
increase savings and thus promote growth in the economy. However, we do not comment
on the reverse effects of growth itself on the balance of power. Research in this area
so far has not given clear results (Duflo, 2012; Kabeer and Luisa, 2013; Kabeer, 2016).
Doepke and Tertilt (2009) demonstrate that increased demand for human capital as a
result of technological change and economic development incentivizes men to voluntarily
extend women’s rights (and improve women’s empowerment) because that can improve
children’s education. A different specification of our model that includes physical and
human capital accumulation could shed some light onto the effect of economic growth

on women’s empowerment, which is left for future work.
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A Appendix: The Algorithm

Here we describe the algorithm that solves the model numerically. To compute the
equilibrium of the calibrated economy for a given level of bargaining power for women
(0), relative price of food (p), and subsistence level of consumption (s), there are three

steps.
1. Solving the Household’s Problem (intra-temporal)

Given the endowment (F) and the interest rate (r), the household’s problem is to
allocate consumption resources between food (f) and the numeraire good (z). Such
allocation is solved analytically (see equations 1 and 2) and the solution is built into

the dynamic household’s problem.
2. Solving the Households’ Problem (inter-temporal)

We exploit the recursive form of the households’ problem to numerically solve it
by iterating on the value function. The method requires a grid on the state space
(endowment and wealth combinations), and an initial guess of the value function at
every grid point. Then one finds a decision rule that leads to higher utility levels given
current wealth and endowment, and the initial guess of the value function is updated.
This step is repeated until the value function approximately converges. We adapted
the model to the source code found in Sargent and Ljungqvist (2012) for Bewley-style

models.
3. Computing the Stationary Distribution

The algorithm to compute the stationary distribution is also borrowed from Sargent
and Ljungqvist (2012) and consists of two steps: (1) initializing the distribution func-
tions (one for each productivity state), and (2) iterating the distribution functions until
they approximately converge. The distribution functions are updated by identifying the
source of the current mass on a given grid point based on the transition probabilities

and the decision rules from step 2.
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