CARE WORK AND
THE ECONOMY

Advancing policy solutions with
gender-aware macroeconomic models

ACCESS TO INFRASTRUCTURE, WOMEN’S
TIME ALLOCATION, AND ECONOMIC GROWTH

Pierre-Richard Agénor®, University of Manchester
Madina Agénor, Tufts University

CWE-GAM Working Paper Series: 19-05
Program on Gender Analysis in Economics (PGAE)
American University, Washington, DC

DOI: 10.17606/8m8y-mp65

May, 2019

*Corresponding author email: Pierre-richard.Agenor@manchester.ac.uk

CWE-GAM WORKING PAPER SERIES

WWW.Ca reworkeconomy.org
Photograph by Konstantin Borner




THE CARE WORK AND THE ECONOMY (CWE-GAM) PROJECT

The Care Work and the Economy (CWE-GAM) Project strives to reduce gender gaps in economic
outcomes and enhance gender equality by illuminating and properly valuing the broader economic
and social contributions of caregivers and integrating care in macroeconomic policymaking toolkits.
We work to provide policymakers, scholars, researchers and advocacy groups with gender-aware
data, empirical evidence, and analytical tools needed to promote creative, gender-sensitive
macroeconomic and social policy solutions. In this era of demographic shifts and economic change,
innovative policy solutions to chronic public underinvestment in care provisioning and
infrastructures and the constraints that care work places on women'’s life and employment choices
are needed more than ever. Sustainable development requires gender-sensitive policy tools that
integrate emerging understandings of care work and its connection with labor supply, and
economic and welfare outcomes.

Find out more about the project at www.careworkeconomy.org.

THE AUTHOR TEAM

PIERRE-RICHARD  Pierre-Richard Agénor is the Hallsworth Professor at the University of
AGENOR Manchester. Prior to joining the University of Manchester, Professor Agénor
was Lead Economist and Director of the Macroeconomics and Policy
Assessment Skills Program, World Bank. Prior to that, he was an Economist
and Senior Economist in the Research Department of the International
Monetary Fund. During the academic year 2003-04, he was a Distinguished
Visiting Scholar at Yale University. He has also taught at Georgetown
University and has given lectures, seminars, and short courses in universities
and research centers in more than forty countries.

MADINA Madina Agénor, ScD, MPH is an Adjunct Assistant Professor of Social and
AGENOR Behavioral Sciences at Harvard T.H. Chan School of Public Health. She is also
the inaugural Gerald R. Gill Assistant Professor of Race, Culture, and Society in
the Department of Community Health at Tufts University. As a social
epidemiologist and health services researcher, Dr. Agénor investigates health
and health care inequities in relation to various dimensions of social inequality
- especially sexual orientation, gender identity, and race/ethnicity - using an
intersectional lens. In particular, her research seeks to elucidate the social and
policy determinants of sexual and reproductive health and cancer screening
and prevention among socially and economically marginalized populations,
especially women and girls of color, sexual minority women and girls,
transgender and non-binary individuals, and lesbian, gay, bisexual, transgender,
and queer (LGBTQ) people of color.

wn
Q
g
W,
n
| -
o,
Q
(O
o
00
A=
=~
-
=
>
=
O
=
O
O
L
&
c
-+
§e
-
T
Y
-
=
Q
S
O

CWE-GAM WORKING PAPER SERIES 19-05




(Vo)
O
=
3,
wn
-
3,
Q
(O
o
)
=
R
S
=
>
=
O
-
O
®)
L
O
i
3
5 s
=
4]
L
-
=
Q
S
©
)

TABLE OF CONTENTS

1. INTRODUCTION L.t 1
2. INFRASTRUCTURE AND WOMEN'S TIME ALLOCATION ..o 3
2.1. GENDER AND TIME USE ..o 3
2.2. PHYSICAL INFRASTRUCTURE AND TIME ALLOCATION.....oevieieirieieian. 4
2.2.1. TRANSPORTATION ..ot 4
2.2.2. WATER AND SANITATION ..ot 5
2.2.3  ELECTRICITY ¢t 5
2.3. SOCIAL INFRANSTRUCTURE AND TIME ALLOCATION ..o 7
3. A BASIC MODEL. ..o 8
UL FAMILIES ..o 8
3.2. HOME PRODUCTION . ...ttt 11
3.3. MARKET PRODUCTION . ..ottt 11
3.4 GOVERNMENT ..ot 13
3.5. MARKET-CLEARING CONDITION ..ot 14
3.6. EQUILIBRIUM AND GROWTH ..ot 14
4 EXTENSIONS Lot 18
4.1. GENDER BIAS AND BARGAINING POWER........ccoiiiiieieeceeeeeee e, 18
4.2. FERTILITY AND REARING TIME ..o 21
4.3. SOCIAL AND PHYSICAL INFRASTRUCTURE ..o, 24
5. SOME RESEARCH PERSPECTIVES.....ooiiiiiiieieeee e 26
REFERENCES. ... 28
LIST OF FIGURES
Figure 1: Access to infrastructure and women’s time allocation .........cccooovevevevevennnn. 16

CWE-GAM WORKING PAPER SERIES 19-05



1. INTRODUCTION

Despite notable progress in recent decades (including in primary school enrolment and
access to the political system), gender gaps remain pervasive in rich and poor countries
alike. In many developing economies, gaps in secondary and tertiary education, access to
finance and health care, labor force participation, formal sector employment,
entrepreneurship and earnings, remain large. In today’s low- and middle-income countries
for instance, the labor force participation rate for women is only 57 percent, compared to
85 percent for men. Women'’s share in formal sector employment remains low and in
recent years has even fallen in some cases (International Labour Organization (2017)). On
average, women workers earn about three-quarters of what men earn. In Sub-Saharan
Africa more specifically, women still have fewer years of education and fewer skills than
men; and learning gaps remain large (World Bank (2018)). Wage and employment gaps in
certain occupations (particularly in managerial positions) and activities, and gaps in access
to justice and political representation, also remain sizable. According to the World
Economic Forum (2017), in 2016 the average gap between men and women in health,
education, politics and economics widened for the first time since records began in 2006.
As pointed out by a number of observers since the seminal contribution of Boserup
(1970), closing the gender gap is important not only because it is a moral imperative but
also because it may have important implications for economic and social outcomes.

In recent years formal academic research has shed new light on the causes of gender gaps
and their consequences for economic growth. The mainstream analytical literature has
identified at least five main channels through which gender inequality may affect growth:
the fertility channel (Galor and Weil (1996) and Soares and Falcao (2008)), the Auman
capital channel (Lagerlof (2003) and Bloom et al. (2015)), the women's enfranchisement
and property rights channel (Doepke and Tertilt (2009), Bertocchi (2011), and Fernandez,
(2013, 2014)), the infrastructure-time allocation channel (Agénor (2012, 2017), Agénor
and Agénor (2014), Agénor et al. (2014), and Agénor and Canuto (2015)), and the women
empowerment channel (lyigun and Walsh (2007), Doepke and Tertilt (2014), Agénor
(2018), and Prettner and Strulik (2017)). The infrastructure-time allocation channel, in
particular, emphasizes the fact that, in addition to the conventional positive effects on
factor productivity and private investment, improved access to infrastructure reduces the
time that women allocate to household chores, and this may in turn allow them to devote
more time to remunerated labor market activities. In addition, infrastructure may also have
a significant impact on health and education outcomes, for both men and women, which
may in turn affect their productivity, relative earnings, and indirectly the allocation of time
within the family.t

I These effects may be magnified through interactions between health and education themselves: better
health may have a large impact on the ability to learn and study, whereas more educated parents may take
better care of themselves and their children. See Agénor (2012, Chapter 3) and Agénor (2019) for a more
detailed discussion of these interactions.
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This paper discusses further how improved access to infrastructure affects women'’s time
allocation decisions and how, in turn, changes in these decisions affect the process of
economic growth in low-income developing countries. To do so it develops a simple two-
period, gender-based overlapping generations (OLG) model with public capital to explore
the implications of public infrastructure on women'’s time allocation and growth.2 Our
focus is on the specific impact of access to public infrastructure services (whose supply
can be directly influenced by policy decisions) on female time allocation decisions
between market work and home production, and its interactions with economic growth.
As in some existing contributions, the basic model accounts not only for the standard
productivity effect of public infrastructure but also for its effect on home production and
occupational choices. In addition, we also consider the case where gender bias and
bargaining power, as well as fertility choices and rearing time, are endogenous, and the
case where there are two types of infrastructure: physical infrastructure (which includes
transport, water supply and sanitation, telecommunications, and energy) and social
infrastructure (which includes the provision of maternal care).

Our main results can be summarized as follows. By inducing women to reallocate time
away from home production activities and toward market work, improved government
provision of infrastructure services—assuming a sufficient degree of efficiency—may help
to trigger a process through which a poor country may escape from a low-growth trap.
This result is in line with those established in a number of recent contributions based on
OLG models. We also show that with endogenous gender bias and bargaining power,
there are two additional channels through which improved access to infrastructure can
affect growth: positive effects on the level and rate of savings, which tends to promote
growth. However, the increase in both the public and capital stocks implies that the net
effect on the public-private capital ratio, and thus women’s time allocation, is ambiguous
in general. This is due to the fact that a higher private capital stock increases congestion
costs, which tend to lower the public-private capital ratio. By implication, the net effect on
gender equality in the market place, and economic growth, is now also ambiguous.
Improved access to infrastructure may not always be beneficial. With endogenous fertility
and child rearing, we find that improved access to infrastructure may raise the fertility rate
and total rearing time, thereby mitigating the positive effect on women’s time allocated to
market work. However, this effect is not robust. In addition, we show that if there is a
positive externality associated with improved access to infrastructure. This may lead not
only to a reduction in time allocated to household chores, but also to a reduction in total
time allocated to child rearing; in turn, this may lead to women allocating more time to
market work, thereby promoting growth. Finally, we also highlight the fact that although
physical and social infrastructure are complementary at the microeconomic level, a trade-

2 Related contributions include Greenwood et al. (2005) and Greenwood and Seshadri (2005), who focus on
technological progress in the market, and technological progress in the home, as determinants of fertility and
female labor force participation. Specifically, they focus on how greater access to consumer durables (made
possible by improved technologies and access to electricity) helped to “liberate” women in the United States
from domestic production activities and led to dramatic increases in participation rates of married females in
the labor force. See Albanesi and Olivetti (2009), Cardia (2010), Jacobsen (2013), and Greenwood et al.
(2017) for a further discussion.
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off exists at the macroeconomic level as a result of the government’s budget constraint.
The optimal policy that internalizes this trade-off must account for the relative efficiency
of investment in these two types of assets.

The remainder of the paper is organized as follows. Section 2 provides a brief overview of
the evidence on the impact of infrastructure on women'’s time allocation in developing
countries. Section 3 presents the basic model, which assumes a single type of public
infrastructure. It also derives the steady-state growth rate and examines its properties. In
particular, we examine how access to infrastructure affects women’s time devoted to
home production and market activity. Section 4 considers three main extensions of the
analysis: endogenous gender bias and bargaining power, fertility choices and rearing time,
and heterogeneous infrastructure assets. Section 5 identifies some perspectives for future
research.

2. INFRASTRUCTURE AND WOMEN’S TIME ALLOCATION

The economic effects of access to infrastructure on productivity, investment, human
capital and growth have been well documented (see Agénor (2012)). In what follows we
focus specifically on its impact on women’s time allocation and provide a review of the
relevant literature. We first discuss differences in time use between women and men and
then consider the effect of both physical and social infrastructure on women’s time
allocation.

2.1. GENDER AND TIME USE

An extensive body of research has shown that the allocation of time between paid and
unpaid work varies significantly across genders, with women spending considerably more
time in unpaid work (including cooking, cleaning, and caretaking) than men. For instance,
in an analysis of 2006 Tanzania Time Use Survey data, Fontana and Natali (2008) found
that women devote considerably more time to unpaid work, including household
maintenance, management, and shopping (11.8 percent vs. 3.6 percent) and care for
household members (2.5 percent vs. 0.8 percent), than their male counterparts. In the
same vein, Budlender (2008) found that in Tanzania women devote more than five times
more than men to domestic work.

In a more comprehensive analysis, Rubiano and Viollaz (2018) analyzed gender differences
in time use patterns in 19 countries, at various levels of income. They found that on
average women allocate 5.1 hours to unpaid domestic work (including childcare and
household chores), 4.7 hours to leisure, and 2.3 hours to market work per day. For men,
the corresponding numbers are 2, 5 and 5 hours, respectively. Personal care activities
represent 11 hours for both. In an even larger study, based on 102 time use surveys
carried out in 65 countries, Charmes (2015) found that the unpaid-paid gap between
women and men is particularly pronounced in the Middle-East and North Africa; women
there devote longer hours to unpaid work and much less time to paid work than men
compared to most other parts of the world. Similar results are documented by Ferrant et
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al. (2014). In sub-Saharan Africa the disparity between women and men regarding unpaid
work remains also high, ranging from 3.3 hours per day in urban Benin to 5.1 hours per
day in rural Ethiopia. Using the same data the International Labour Organization (2018,
Chapter 2) highlighted that among the three main categories of unpaid care work—
domestic services for own final use within the household, caregiving services to household
members, and community services and help to other households—domestic services for
own use occupy by far the largest component of women'’s time compared to men’s.®
Similar patterns are observed for richer countries as well.*

Empirical evidence has shown that the determinants of women’s time allocation include a
range of factors, including social norms, households’ socio-demographic characteristics,
the magnitude of the gender wage gap, the stage of economic development, and public
policies, including access to core infrastructure services, child support, and anti-
discrimination laws (see Stratton (2015) and Cortes and Pan (2018)). In what follows we
focus on access to physical and social infrastructure.

2.2. PHYSICAL INFRASTRUCTURE AND TIME ALLOCATION

From a functional perspective, physical infrastructure assets are usually classified in terms
of four categories: transportation, water supply and sanitation, energy, and
telecommunications. Because the first three categories of assets affect disproportionately
women'’s time allocation, we consider them in turn.

2.2.1. TRANSPORTATION

Empirical studies have shown that women in developing countries spend a significant
amount of time traveling, whether it is for household production activities, health care (for
themselves or their children), education, or income-generating activities. For example,
Riverson et al. (2006) found that, in Ethiopia, 73 percent of women'’s trips and 61 percent
of their travel time were dedicated to meeting their household energy, water, and food
needs. In similar fashion Malmberg-Calvo (1994) found that, in Zambia, women spend
over 800 hours per year gathering and transporting firewood, while their male
counterparts spend no more than 50 hours per year. More generally, available data
suggest that, on average, women in rural Sub-Saharan Africa spend between 0.9 and 2.2
hours per day on transporting water and firewood (see Weiss (1999)).

3 See also Menon and Rodgers (2017) for a related discussion. Comprehensive data on time use are
available online from the United Nations at https://unstats.un.org/unsd/gender/timeuse/ and from the
World Bank at http://datatopics.worldbank.org/gender/.} Similar patterns are observed for richer countries
as well.

4 Miranda (2011) for instance found that, across 29 OECD countries, women spend an average of more
than 2 hours and 28 minutes per day engaging in unpaid work, including shopping for the household and
caring for household members, relative to their male counterparts. Of note, working (40 minutes per day)
and non-working (51 minutes per day) fathers spent less time on child care than working (74 minutes per
day) and non-working (144 minutes per day) mothers in these countries. For a further discussion of
women's time use in advanced economies, see Aguiar and Hurst (2016), Blau and Winkler (2018), Cortes
and Pan (2018).
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Moreover, because of scarce or inexistent modes of public transportation and a lack of
access to private transportation (such as bicycles, two or four-wheel motor vehicles, and
carts), poor women in developing countries tend to travel on foot. For instance,
Malmberg-Calvo (1996) found that, in rural areas of Sub-Saharan Africa, 87 percent of
women'’s travel occurs on foot and that women are more likely to walk to their destination
than their male counterparts. On average, women in rural Sub-Saharan African travel over
1 to 5km per day on foot for 2.5 hours while carrying a load of about 20kg (Riverson et al.
(2006)). The lack of access to roads and other transport infrastructure therefore acts as a
constraint on the time that women have available for other activities, including market
work.

2.2.2. WATER AND SANITATION

Women in low-income countries allocate also a significant amount of time to collecting
water for household production, including cooking, cleaning, and child rearing (see Isha
(2007) for an overview). In South Africa, 90 percent of the households in a survey
reported that women were the primary collectors of water (Aggarwal et al. (2001)).
Available data show that women in Benin, Madagascar, and South Africa spend 273 hours
per year, 164 hours per vear, and 48 hours per year, respectively, collecting water
(Blackden and Wodon (2006)). Additionally, in Tanzania, 76 percent of all adult women
collect water relative to 33 percent of adult men. Among adults who collect water, women
spend about 30 minutes per day engaging in that activity compared to 20 minutes for
men (Fontana and Natali (2008)).

The implication is that if clean water were more accessible, women would save a notable
amount of time, which could in turn be allocated to other activities. For instance, Blackwell
(1996) found that if a source of clean water were located within 400 meters of all
households in rural areas of Burkina Faso, Uganda, and Zambia, every household would
save between 125 and 664 hours per year. While these data are not specific to women, it
is reasonable to assume that women were the primary water collectors in the households
sampled in these studies as well. In similar fashion, llahi and Grimard (2000) found that in
rural Pakistan, as access to public water infrastructure improves, the amount of time
women allocate to water collection decreases, whereas Fontana and Natali (2008) found
that improvements in infrastructure would save Tanzanian women a total of 1,128 hours
in water collection—thereby freeing up time to engage in other activities.

2.2.3. ELECTRICITY

A number of studies have shown that access to electricity can decrease the amount of
time that women spend on household production activities such as cooking and collecting
firewood. llahi (2001) found that women living in rural Peru who rely on firewood or coal
as a source of energy tend to allocate a smaller proportion of their time to self-
employment activities and a greater proportion of their time to housework than their
counterparts who use gas or electricity. Conversely, a World Bank study found that
women in the Philippines spent one less hour per day on domestic tasks as a result of
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electrification (World Bank (2008)). Women who have better access to electricity can
devote more time to income-generating activities, furthering their education, accessing
health care, compared to those who continue to rely on fossil fuels.




2.3. SOCIAL INFRANSTRUCTURE AND TIME ALLOCATION

Women'’s time allocation is also affected by access to social infrastructure, which typically
includes assets that provide social services. Traditionally, examples of social infrastructure
assets have included schools, hospitals, and child care facilities. Access to these assets has
been shown to have an important impact on labor supply by women in both advanced
economies (Stratton (2015), Aguiar and Hurst (2016), Blau and Winkler (2018), and Cortes
and Pan (2018)) and developing economies (United Nations (2016)).°

An important characteristic of these assets is that they may be highly complementary to
women's time spent in home production—although no more so than access to clean water
or electricity, for instance. From that perspective, public investments aimed at improving
access to water and sanitation, as well as electricity, can also be viewed as investments in
“social” infrastructure, which may indeed be more complementary with women'’s time than
access to roads, for instance. From an economic perspective, therefore, the definition of
“social infrastructure” should be broader than the one provided earlier, so as to include
some categories of physical infrastructure assets. In either case, investments in social
infrastructure can also reduce women'’s care burden (related to children and the elderly, in
particular), allowing them to devote more time to paid employment—which may not only
improve their bargaining power within the household but also their own well-being, as
well as that of their children. This, in turn, may have long-term benefits in terms of
productivity and economic growth.

In sum, when women lack access to physical infrastructure, such as roads and
transportation, clean water and sanitation, and electricity, or social infrastructure, such as
health care and child care facilities, they often end up allocating a greater proportion of
their time to household chores. The opportunity costs of poor infrastructure for women
include wage income, acquiring an education, and investing in their own health. In
particular, access to electricity may improve women’s human capital by decreasing the
amount of time that they allocate to home production activities and increasing the amount
of time that they can devote to their education and health. The key issue to address
therefore is how an improvement in access to physical and social infrastructure affects,
both directly and indirectly, the time women allocate to various activities and how, in turn,
changes in women’s time allocation affect gender equality and economic growth. We do
so next by considering a deliberately simplified gender-based model with proper micro-
foundations.

SAn alternative definition of social infrastructure would be limited only to public services whose goal is to
improve human capabilities. These services include expenditure on education, health care, childcare, and
eldercare services, but not school buildings, health clinics, etc. which instead would be classified as physical
infrastructure. However, this definition does not make a proper distinction between stocks of infrastructure
assets and the flow of services that they produce, as is typical of the endogenous growth literature.
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3. A BASIC MODEL

We consider an OLG economy where two goods are produced, a marketed good and a
home good. The marketed good can be either consumed in the period it is produced or
stored to yield capital at the beginning of the following period. Population is constant at N/
and consists of men and women in equal size.® Individuals live for two periods, adulthood
and old age. Each individual is endowed with one unit of time in both periods of life; but in
old age, time is entirely devoted to leisure. All individuals, males and females, work in
adulthood; the only source of income is therefore wages in the first period of life, which
serve to finance family consumption in both periods. Gender bias in social norms are such
that mothers incur the whole time cost involved in home production, which therefore acts
as a constraint on their ability to engage in market-based activities. By contrast, male
spouses are not involved in household chores and allocate inelastically all their time to
market work.”

In addition to individuals, the economy is populated by firms and an infinitely-lived
government. Firms produce marketed goods using public capital in infrastructure as an
input, in addition to male and female labor and private capital. Home production combines
women's time and infrastructure services. The government taxes wages and spends on
infrastructure and other items, which are not directly productive. It cannot borrow and
therefore must run a balanced budget in each period. Finally, all markets clear and there
are no debts or bequests between generations.

3.1. FAMILIES

At the beginning of adulthood in period ¢ all men and women are randomly matched into
married couples. For simplicity, once married, individuals do not divorce; couples retire
together and die together. The only source of income for all individuals, male or female
(identified with superscripts /m and 7 respectively), is wages earned from market work in
adulthood. Agents have no other endowments, except for a stock of physical capital at =
0, which is the endowment of an initial old generation. Each adult /= #,m earns a market
wage, wi, per unit of time worked. Let e»»denote the time that men devote to market
work; as noted earlier, e»v= 1. Women allocate time to market activity, in proportion &,
and to home production (which includes time spent collecting water and firewood, as
discussed earlier), in proportion &7. The time constraint that they face is thus

e[’P + e[’W = 1. (D

¢ The assumption that men and women are in equal size in the population allows us to maintain a constant
number of families.

/ The assumption that males do not engage at all in household chores is for simplicity only. It could be
assumed that they allocate a fixed fraction of time to these activities but that such fraction (in line with the
evidence) is lower than that allocated by women. This would have little effect on the analysis. Agénor (2018)
provides a full treatment of the case where both parents engaged in home production, albeit in a model
without infrastructure.
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Only the marketed good is consumed in old age. Thus, each spouse’s utility function is
given by

. . A Y .
Ul =11 Qe + i Inc/* += +’;C Inclt, (2)

where ¢t (c+17), is adult /s consumption in adulthood (old age), Q. production of home
goods, and p >0 the discount rate. Spouses value in the same way consumption of the
home good; the preference parameter 1, therefore does not carry an index /. However,
they differ with respect to the weight that they attach to today’s consumption of
marketed goods, as measured by 7/ € (0, 1). Consistent with the evidence (see World
Bank (2011) for an overview), we assume that 7 < n. Thus, women are less (more)
concerned than men about current (future) consumption, which creates an incentive for
the family to save more today.

Spouses pool their resources. The family’s budget constraints for periods tand ¢+ 1 are
thus given by

C{’t+CZn’t+mt+St = (1_T)Wt (3)

where 7€ (0, 1) is the tax rate on wages, m: spending on marketed goods used to produce
the home good, s family saving, 7.+1 the net rental rate of capital, and w:the gross wage
income of the family, defined as

we = e/"wl +w (5)

Combining (3) and (4), the family’s consolidated budget constraint is thus

fit . mt th't1+ct 1
T tm = (1 - 6
c; (ol m; 110, ( T)W; (6)
The family’s utility takes the form

U, = »U/ + (1 =)Ul, (7)

where u € (0, 1) measures the wife's bargaining power in the household decision process,
assumed constant for the moment. Families maximize (7), subject to each spouse’s utility
function (2), the budget constraint (6), and home production (8) below, with respect to ¢,
Crt, Ca1™, Co1™, M, and &7,
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3.2. HOME PRODUCTION

Home production (which includes cooking, doing laundry, house cleaning, and so on)
involves combining women’s time allocated to that activity with infrastructure services
and, as in Silver and Verbrugge (2010) for instance, marketed goods. For simplicity, we
assume that the first two factors are perfect substitutes and that production entails
decreasing returns to scale with respect to the composite input:

AV
Q: = [5{’13 + (o <F>l my, 8)
t

where K is the stock of public capital in infrastructure, K#the aggregate stock of private
capital, /7, € (0, 1), and & > 0 a coefficient that parameterizes the degree of efficiency of
infrastructure services relative to women'’s time. To ensure sensible long-run properties of
the production function, access to infrastructure is subject to congestion, as discussed
next.®

3.3. MARKET PRODUCTION

Firms use the same technology and their number is normalized to unity. They produce a
single nonstorable good, using male labor, N, and female labor, defined as €/ N #,
private capital, K#, and public infrastructure. Although public capital is nonexcludable, it is
partially rival (use of it by one firm partly precludes its use by another firm) because of
congestion effects. In turn, congestion is taken to depend on both the aggregate private
capital stock, K#= [ oK' #dli, and the size of the (adult) population, N.

The production function of individual firm /takes the form

a
1
Ki

éN

KPP (&N DN K, ©)
K
t

Yti =

where @ >0, f€ (0, 1), and ¢. ¢, >0 are congestion parameters. To facilitate the
exposition, the elasticity of output with respect to male and female labor is assumed to be
the same.

Profits are given by

0 =i —wl el N/t —wPN = (1 + 8P)KD!

where &€ (0, 1) is the depreciation rate of private capital.

8 Because women's time allocation and the public-private capital ratio are constant in equilibrium, the
assumption that the home good technology is linear in myensures that production of these goods grows at a
constant rate along the balanced growth path.
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Profit maximization with respect to private inputs yields

f BYti . BYti Yti
w =bh———— wl'=——1n=010-28)——-6 10
‘ s[ W N[ i N ‘ d K" P 10

where the parameter b € (0, 1) captures the degree of gender bias in the marketplace.
Specifically, we assume that, due to discrimination women are paid less than their marginal
product, so that 6 < 1.7 In addition, we assume that this inefficiency is a pure deadweight
loss for society.19

In equilibrium, given that men and women are in equal numbers in the adult population
(N = NJ), the first two equations yield:

wi* = b~ e/ w/, (11

which shows that the gender wage gap, wr/c/v w/, is equal to b1 and is a direct reflection
of discrimination in the workplace.

In a symmetric equilibrium, aggregate output is

a
K} _
(KPyox N (e NIYP P (Y2,
KP)9xN

1 .
Yt = f Ytldi =
0

or equivalently, given that = A= 0.5N,

1 (24
1= 05 (gh) B p ey pe-on,
Kt

As shown subsequently, Ki/K'#= k/and €/ are constant in the steady state. Thus, to
ensure steady-state growth (that is, linearity of output in the private capital stock) and
eliminate the scale effect associated with population requires setting —a@. + 25 =0 and 1
- 2B+ all -¢) = 1, or equivalently!!

2p
dn :7»2/3 —a(l—¢g) =0.

? In the present setting, discrimination could also take the form of men having access to a more productive
technology, or more physical capital, than women.

10 As in Agénor (2018), it could be assumed instead that men benefit directly from discrimination against
women. This would affect the relative wage effect on women's bargaining power, when it is treater later on
as endogenous. However, given the issue at stake, we abstract from that effect.

™ Combining these conditions yields ¢y + ¢, = 1,as first shown inGlomm and Ravikumar (1994).
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Assuming that these conditions hold, under a symmetric equilibrium where Kr= K# V|,
aggregate output is given by:

Y, = 0528 (kD) kP (12)

3.4. GOVERNMENT

As noted earlier, the government taxes only wages. It spends G/ on infrastructure and G v
on other items. All its services are provided free of charge. It also runs a balanced
budget:1?

GI +GY = v(w/ el NI + wrN™). (13)

Shares of spending are assumed to be constant fractions of government revenues:

Gl =vpr(wl el N[ + wiN), h = 1,U (14)

where v, € (0, 1). Combining (13) and (14) therefore yields

UI + UU = 1 (15)

Assuming full depreciation, public capital in infrastructure evolves according to*3

Ki\1 = G}, (16)

The assumption in (16) is that investment is fully efficient; each unit of currency invested
by the government translates into an equivalent change in the stock of infrastructure
assets. In practice, this is hardly the case in developing countries, due to waste,
inadequate management, and corruption. As proposed by Agénor (2010), this can be
captured by replacing (16) by Ki+1'= @G/, where @ € (0, 1) can be viewed as a parameter
that measures the efficiency of public investment. In a study of 71 developing countries,
Dabla-Norris et al. (2012) found a median value of @ (renormalized in a O-1 range) of
about 0.4 only, which implies that up to 60 percent of investment flows may not serve
their purpose. In what follows, given the focus of the paper on the gender effects of
infrastructure from a theoretical (rather than quantitative) perspective, the simpler
specification (16) will be used. However, it is worth keeping in mind, in subsequent

2 An extension of the model to account for public debt accumulation and sustainability can follow along the
lines of Agénor and Yilmaz (2017), who consider in particular the case where debt is used solely for the
purpose of financing infrastructure (the so-called golden rule). However, given the focus of this paper on the
expenditure side and gender issues, it is sensible to focus on the case where the budget is continuously
balanced through tax revenues.

13 The assumption of full depreciation eliminates the distinction between stocks and flows, but it helps to
abstract from an inessential source of dynamics at this stage and to focus on steady-state effects.
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discussions, that in practice poor efficiency may significantly affect the impact of
increased public investment on the stock of infrastructure assets—thereby mitigating their
benefits for women and the economy.

3.5. MARKET-CLEARING CONDITION

The asset-market clearing condition requires tomorrow’s private capital stock (today’s
investment) to be equal to savings in period ¢ Given that s.is savings per family, and that
the number of families is A2, we have, under the assumption of full depreciation (6-= 1),

Ktp+1 = O.SNSt. (17)

3.6. EQUILIBRIUM AND GROWTH

Let G+ = Cas’ + Cutm denote family consumption at period n= 0, 1. A competitive
equilibrium for this economy is a sequence of prices {wr,w,r}-o-, allocations {c:,c 1,5
J~0-, physical capital stocks {K'., K7} =07, a constant tax rate, and a constant spending share
v, such that, given initial stocks Ko, Ko > O, families maximize utility, firms maximize profits,
markets clear, and the government budget is balanced. A balanced growth equilibrium is a
competitive equilibrium in which ¢, c+14, m, Q, wr, wer, Ka1, K17, and Y 41 grow at the
constant, endogenous rate 1 + y, the rate of return on private capital 7 is constant, and
women's time allocation between home production and market work, e#and &+, is
constant.

Let ¢/ > O denote the minimum amount of time that women devote to household chores.
As shown in the Appendix, solving the family’s optimization problem leads to the following
solutions for women’s time allocation:

P = max(el,", A — k"), (18)
M =1—¢e? =min(1—¢l7,1 - A+ (ki) (19)
where
AT meiS v 1221 —or =V 0
(21)

{=¢ 1+ (mc/nq)
%1+ (Mc/Mg) + me(1 — o)l
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with[ =1+ prand (< 1if ¢, < 1. Coefficient 7-is the composite preference parameter
for current consumption, and o€ (O, 1) the family’s propensity to save, which are defined
as

ne = xnk + (1 —n)nk, (22)

1+n9/n¢
=1-— .
O T T e + (A= no)/(L+ pyme (23)

The equilibrium public-private capital ratio is constant over time and given by

UT

(24)

The properties of these solutions can be summarized in the following proposition:

Proposition 1. With constant gender bias in the marketplace and women’s bargaining
power, b andw, improved access to infrastructure services, up to a critical threshold
kL reduces women’s time allocated to home production and raises time allocated to
market work.

In this basic model, the decreasing relationship between & and e*implied by (18), as long
as e7> £,/7,1s the main channel through which access to public infrastructure affects
women’s time allocated to market work. If & = 0O, time allocated to market work is constant
and equal to A < 1. As kincreases, it can be inferred from (18) that there is a critical value
of the public-private capital ratio, given by k% = (A —&./7)./¢ above which e*is equal to £,/
and gwreaches its maximum value of 1 - &,/:

efW —

A—Ck Ik <K
ef'P = { ¢ ¢ (25)

{1 — A+ kT Ifk! < kL
elP Ik > kL

1—eP Ifk! = kL

Figure 1 illustrates the behavior of e#and €7 as a function of 4. We assume that A, the
initial value of e#for k& = O is high enough to ensure that &7 > ew(thatis, 0.5 <A <1)
corresponding to a home-bias equilibrium. This is consistent with the facts documented
previously. In turn, this condition requires that the family’s preference for the home good
(as measured by /7.) be sufficiently high or, conversely, that the preference parameter for
the marketed good, 7, be sufficiently low.
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As also shown in the Appendix, the steady-state growth rate is given by, using (24),

1+y=05% [%]a (e"YBaB(1—1)(1+b) (26)

The impact of changes in the share of public infrastructure investment on women'’s time
allocation and growth can be summarized in the following proposition:

Proposition 2. An increase in the share of public investment in infrastructure, v, financed
by a cut in unproductive spending, raises the steady-state growth rate both directly,
through a productivity effect, and indirectly, by inducing women to allocate more time to
market work.

The proof of this proposition is straightforward from (18), (19), (24), and (26).14

Figure 1: Access to infrastructure and women's time allocation

This simple model can be readily extended to explain the persistence of a low-growth
equilibrium and provide a motivation for a Big Push in public investment. Suppose that the
efficiency parameter in the home production function, &, is subject to discontinuity,
depending on the degree of access to infrastructure. Specifically, let

0 Ifk! < ki,
So = {(gl >0 Ifk! >kl @7

4 Combining these equations yields indeed

dln(1+ adlnv dlnefW . din(1+ a B¢ k!
a+y) _ . ,or again A0 _ @ | Blek]
d dv; dvy dvy v; veh
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with &/ < kL. Thus, as long as the supply of infrastructure services remains limited, it has
no impact on women'’s time spent on home production; it is only when it crosses a certain
threshold that it begins to affect their time allocation decisions. Put differently, (27)
captures the idea (at the household level) of a critical mass associated with
infrastructure.® A portion of a road, for instance, does not make much difference to
women who have to walk long hours to collect wood and water far from where they live.
An increase in v that helps to raise k above k.’ would therefore trigger a process whereby
women can begin to reduce the time that they allocate to home production (until it
eventually reaches the lower bound &,7), and increase the time that they devote to
market work. In turn, this would shift the economy to an equilibrium with higher growth—
with possibly strong nonlinear effects during an initial stage.

Finally, from the above equations, the following results can be established with respect to
greater gender inequality in the market place:'¢

Proposition 3. An autonomous increase in gender equality in the marketplace (a higher b)
lowers women's time allocated to household chores and has a positive effect on growth,
through both an increase in time allocated to market work and its level effect on family
savings.

From (18), and the definitions of I, and A and {in (20) and (21), it can be established that
a higher I raises A and lowers ¢ Now, because ' = 1 + &1, an increase in gender equality
(a higher b) lowers I, and therefore lowers A and raises ¢ Thus, for & given, greater
equality (or less discrimination in the marketplace) lowers women'’s time allocated to
household chores, so that ge#./db < 0. The reason is that it raises the female income
brought to the family, and therefore the opportunity cost of home production. The lower
n.is, the larger this effect. From (19), time allocated to market work rises, so that de /db
= —ge*r/db > 0. Thus, from (26), both the direct effect of a higher b (on family income and
saving) and the indirect effect (through an increase in women'’s time devoted to work)
combine to raise the growth rate. As discussed next, if women’s bargaining power is
endogenously related to wages, or when fertility is accounted for, the effect of a change
in bon women’s time allocation may operate through other channels as well.

Similarly, the following results can be established with respect to an autonomous increase
in women’s bargaining power:

Proposition 4. An autonomous improvement in women's bargaining power (a higherw)
raises the family’s savings rate, o, but has an ambiguous effect on women'’s time allocated
to market work, & .

5 See Agénor (2010; 2012, Chapter 6).
¢ These properties are worth highlighting to illustrate the properties of the model, even though they are not
directly related to access to infrastructure
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The effect of an increase in women’s bargaining power on the savings rate results from
the fact that, given the assumption (discussed earlier) that ns < n, a higher v raises the
composite preference parameter for current consumption, 7 (as implied by (22)), which in
turn raises o(as implied by (23)). However, as can be inferred from (18) and (19), although
a higher savings rate tends to reduce (increase) women'’s time allocated to household
chores (market work), the reduction in the preference for the market good—which
corresponds to a relative increase in the preference for the home good—induces women
to allocate more (less) time to domestic (market) production.

4. EXTENSIONS

The simple model presented in the previous section can be extended in a number of
directions. In what follows we briefly consider three of them: endogenous gender bias and
bargaining power, fertility choices and rearing time, and heterogeneous infrastructure
assets.t’

4.1. GENDER BIAS AND BARGAINING POWER

In the foregoing analysis it was assumed that both the degree of gender bias in
marketplace, b, and women'’s bargaining power, 1, are constant. Suppose now that, as in
Agénor (2018), gender bias in marketplace responds to the relative presence of women in
the labor market:

f‘W f
&' N
b, = < " ) =b(e[™), (28)

where 5 >0. Thus, women'’s decisions regarding the time that they allocate to paid
activity have a direct impact on gender inequality in the marketplace. The underlying view
is that working women can be agents of change with respect to their perceived role in
society in general, and the workplace in particular (see for instance International Labour
Organization (2015)).

Suppose also that women’s bargaining power in the family evolves as a function of the
average (economy-wide) ratio of earned incomes in the family:*8

fW. f\MB

& w.

%t:%m< twmt> ) (29)
t

7 Another useful extension relates to the impact of acccess to infrastructure on child labor, especially girls
in home production. See Agénor and Alpaslan (2013) for a thorough discussion.

8 For a discussion of the evidence, see for instance Frankenberg and Thomas (2003), Quisumbing (2010),

Doss (2013), and Majlesi (2016). Theoretical contributions that follow a similar approach include lyigun and
Walsh (2007), Prettner and Strulik (2017), Agénor (2018), and Agénor et al. (2018).
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where n,, >0 and w > O measures the sensitivity of bargaining power to relative wages.
Thus, the more women earn, the stronger their ability to influence family decisions with
respect to current consumption and saving, given (20) and (21), and thus the rate of
economic growth.

CWE-GAM WORKING PAPER SERIES 19-05 Page | 19



Substituting (11) in (29) yields

He = 1y bLE, (30)

which therefore relates positively women'’s bargaining power in the family to the degree
of (in)equality in the market place—and, consequently, women’s time allocation, as implied
by (18) and (19), given the effect of n on 7., the family-wide preference parameter for
current consumption, and the effect of 7. on the savings rate, o?? Indeed, given this time
allocation effect, gender inequality at home and in the work place are not independent
phenomena but instead jointly determined.

With endogenous gender bias and bargaining power, as in (28) and (30), there are now
two new channels through which improved access to infrastructure (in the form of an
increase in the share of public investment, v, as before) can affect growth. First, the
resulting increase in women's time allocated to market work mitigates gender bias (an
increase in b) and raises family income; this generates a /eve/ effect on saving, which
tends to promote growth. At the same time, greater equality in the market place leads to
greater bargaining power for women in the family; as a result, the family-wide preference
parameter for current consumption, 7, as defined in (20), tends to fall, given that s < n .
Consequently, there is also a re/ative effect on saving, to the extent that a lower
preference for current consumption raises the family’s propensity to save g, as implied by
(21). In turn, this tends to increase private investment and the private capital stock.

However, the increase in both the public and capital stocks implies that the net effect on
the public-private capital ratio, and thus women'’s time allocation, is now ambiguous in
general. This is due to the fact that a higher private capital stock increases congestion
costs, which tend to lower the public-private capital ratio. This can be seen in (24), where
now both v, and oincrease. Because the net effect on the public-private capital ratio is
ambiguous, so is the net effect on women’s time allocated to market work. By implication,
the net effect on gender equality in the marketplace, and economic growth, is now also
ambiguous.

This analysis provides a note of caution to the results derived in the previous section;
improved access to infrastructure is not always beneficial—neither at the microeconomic
level nor at the macroeconomic level. The reason is that the very fact that such access can
lead to a higher savings rate (through greater bargaining power for women in the family)
can mitigate the direct benefits of an increase in the stock of infrastructure assets
associated with higher government investment, as a result of greater congestion through
the private capital stock.2% Nevertheless, If the preference parameter for the home good,
TTo, is Not too large, the positive effect of greater access to infrastructure services on

7 As in Agénor (2018), transitional dynamics could be introduced by assuming some degree of persistence
in b; or k;.

20 Note that in this setting time allocated by spouses to household chores does not directly depend on
women's bargaining power. To the extent that it does, as shown by Agénor (2018), it may indirectly affect
growth.
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women's time allocated to market activity will be relatively large, and the net effect on
savings is likely to be fairly muted. As a result, infrastructure investment is likely to
translate into a reduction in the gender wage gap, an increase in women’s bargaining
power, and a higher rate of economic growth.

Another cautionary note relates to the effect of an autonomous change in the degree of
gender inequality in the market place on women’s time allocation. With endogenous
bargaining power as in (29)-(30), an autonomous increase in b would increase u and lower
ne. As noted in Proposition 4, the increase in m unambiguously raises the savings rate,
which promotes growth, but because the savings rate and the family’s preference
parameter for current consumption operate in opposite directions in terms of their impact
on women'’s time allocated to household chores, the net effect on growth would again be
ambiguous.

4.2. FERTILITY AND REARING TIME

The basic model presented earlier can also be extended to account for endogenous
fertility and child rearing. Thus, women’s time is now allocated not only to market work
and home production, but also to child rearing. For the moment, suppose that, as in most
of the literature, rearing time is exogenous.?!

Let ndenote the number of children and &* the fixed amount of time that mothers
allocate to each of them. Assuming that only women are engaged in child rearing (again, as
a result of gender bias in social norms), equation (1) is now replaced by

elP +nef Ry eV =1, (3D
whereas before e»w= 1. The utility function (2) takes now the form

. . B T
Ul =noInQ, +ny lnnt+nélncg't+ 1+r;flnctjf1, (32)

where we assume that spouses differ also with respect to the weights that they attach to
the number of children, as measured by nv. Specifically, the restriction v < nuis
imposed. Thus, women prefer to have fewer children than men. This is consistent with the
evidence which suggests that gender-specific differences in preferences regarding the
number of children play a substantial role in high-fertility environments (see Doepke and
Tertilt (2014) and Prettner and Strulik (2017))). For simplicity, we assume that there are no
direct pecuniary costs associated with raising children, so that the budget constraint (6)

21 The case of endogenous rearing time is discussed by Agénor and Agénor (2014) in a related setting.
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continues to hold.??2 We also assume that parents have ready access to gender selection
techniques, so that half of their children are daughters and half of them sons.?3

The equilibrium values (18) and (20) to (26) remain the same, but the solution of the
model now also involves solving for the number of children. As shown in the Appendix,
the equilibrium fertility rate is given by

- (1 + nQ) S Gl L (q) 5 1) 1-¢l” (33)
e Nc r]cgf’R - ()] ngR )

and women'’s time allocated to market work by

1—8{'13

: (34)
Ny

W =1—e/P—ne/k =

where the composite preference parameters n.and @ are defined as

My = xnl + (1= 20m,

1—0)(1+b71
¢=1+(1+"—Q)—1"”( 9)( )1,
Nc Nc

From (33) and (34), the following proposition can also be established:

Proposition 5. With constant gender bias in the market place and women's bargaining
power, b andw, and constant rearing time, £, improved access to infrastructure services,
up to threshold kL, raises the fertility rate and total rearing time, thereby mitigating the
positive effect on women’s time allocated to market work.

The increase in the fertility rate is, of course, the result of at least one parent valuing
children (. > 0). In more general models where the choice of e#is endogenous (because,
for instance, mothers’ time benefits children’s health or education), and preferences take a
similar log-linear form as used here, the net effect on the fertility rate is zero and the
effect on time allocated to child rearing is positive.?*

22 |f 5 cost of 8% € (0,1) is associated with each child, the net wage on the right-hand side of (6) would be
replaced by (1 — 8%n,)(1 — ©)w,. This would complicate the analysis without adding much insight if 8% is
fixed. However, if the pecuniary cost of child rearing depends, as discussed by Agénor et al. (2014), on
access to infrastructure, this would create another channel through which access to infrastructure can affect
gender equality and growth

23 This assumption ensures that the gender composition of the populationremains balanced over time.

24 See Agénor and Agénor (2014) and Agénor (2017). A simple way to visualize this result is to note that, in
these models, the solution for €/R is proportional to 1 — €/, which implies from (33) that this term cancels
out. Thus, n does not depend directly on access to infrastructure.

CWE-GAM WORKING PAPER SERIES 19-05 Page | 22


http:positive.24

From (33) and (34), the following proposition can also be established:

Proposition 6. An autonomous increase in women'’s time allocated to each child, e+, has no
effect on the time that they allocate to market work, & .

Indeed, given that from (33) nand &% are inversely proportional, an autonomous increase
in women's time allocated to each child is exactly offset by a reduction in the fertility
rate—in effect, a substitution of quality for quantity—which implies, from (34), that ne=is
constant and that time spent in market activity does not change either.

However, suppose now that the number of children (as a result of social norms or
government policy) is no longer a choice variable for parents but fixed instead at n= 2, to
ensure that the population is constant. Thus, (33) no longer applies. Suppose also that &+,
although not a choice variable at the level of the household, benefits from a positive
externality associated with improved access to infrastructure. For instance, with better
roads, it is easier for all mothers (independently of their family’s income) to take their
children to health facilities. Thus, &% = g(k), with g <O. In this setting, improved access to
public infrastructure services leads not only to a reduction in time allocated to household
chores (as before), but also to a reduction in total time allocated to child rearing, ne*; in
turn, as implied by (34), this leads to women allocating more time to market work—thereby
promoting growth, as discussed earlier.

More generally, suppose that child rearing also involves time allocated to taking care of
the health of children (taking them to health facilities for vaccines or regular visits to
doctors) or helping them with school work.?> Broadly speaking, therefore, mothers’ rearing
time contributes to the human capital of children, and is therefore directly productive—by
helping children to build human capital in childhood, they become more productive in
adulthood, which helps to promote growth. It is possible that improved access to
infrastructure leads simultaneously to a reduction in the gross amount of time allocated to
child rearing (as before) but that at the same time it improves its efficiency—implying that
the net effect on effective rearing time is nil, or even positive. In the latter case this would
tend to promote growth as well, even when the fertility rate is endogenous.

The broader implication of this analysis is that when assessing the effect of improved
access to infrastructure on female time allocation decisions, it is important to account also
for interactions between health, education outcomes, and economic growth. In particular,
if women substitute time away from child rearing, persistence in health or education
outcomes may lead to lower productivity in adulthood if at the same time efficiency in
time use does not improve. In the absence of complementary (possibly microeconomic)
measures, a Big Push policy involving a reallocation of public spending toward
infrastructure investment may not succeed in triggering a shift to a high-growth path and
sustained improvements in health, education outcomes, and productivity.

2> For evidence that parental tutoring is important for children in developing countries, see Glewwe and
Kremer (2006) for instance.
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At the same time, it should be noted also that improved access to infrastructure could
generate positive externalities for health and education, as discussed by Agénor (2012,
Chapters 2 and 3). For instance, better access to infrastructure could also lead to
improved learning monitoring (in the case of electricity, for instance) or improved child
care practices (including breast feeding), which may strengthen the health status of
children and their ability to learn—leading to greater productivity in adulthood. These
effects could very well offset any adverse effect on growth operating through a reduction
in women’s time allocated to child rearing, should they occur.

Finally, from (33) and (34), the following proposition can be established:

Proposition 7. Greater gender equality in the market place (a higher b) lowers the fertility
rate and raises women's time allocated to market work, in addition to its effect on time
allocated to household chores.

Indeed, in this setting time allocated to household chores, &7, remains as in (18). Thus, as
established in Proposition 3, a higher b tends again to reduce e7and to raise €. In
addition, a higher 6 now lowers the composite parameter @ (Db <0), while d(D -
1)/®l/aDd >0; by implication, from (33) and (34), a higher b lowers the fertility rate (dew
/0b <0) and raises women’s time allocated to market work (ds/0b > 0) for &+ constant.
Thus, from (26), greater gender equality is beneficial to growth not only by reducing time
allocated to household chores and through its effect on savings, but also by reducing total
time allocated to child rearing. This channel is different from the one examined previously,
which was based on endogenous changes in women's bargaining power. In a more general
model where (as in Agénor (2018)) b evolves endogenously, because women are agents of
change in the labor market, and women’s bargaining power depends on relative wages, an
initial policy aimed at reducing gender inequality in the workplace can be a key source of
dynamics.

4.3. SOCIAL AND PHYSICAL INFRASTRUCTURE

In the foregoing analysis we considered infrastructure as a single homogeneous asset,
which affects both market activity and home production. However, as noted earlier, in
practice the #ype of infrastructure also matters. Indeed, social infrastructure (as defined
earlier) may be more complementary to women's time than physical infrastructure, whose
impact may be more significant on market activity.

To account for two types of infrastructure involves a number of changes to the model.
The key modification is with respect to the home production technology (8), which in the
most general case can be written as a two-level CES function:

¢s—1 ss/(ss—1)

KIS\ ¢s ¢s—1
V, = A5< ) +(1—Ag) (el ) s , (35)

—t_
P
K;
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0, = AR<7F;> + (1 - Ag)V, R my, (36)
t

Sr—1

where Ki# (K #) is the stock of physical (social) infrastructure, A 5, A« € (O, 1) distribution
parameters, ¢ >0 the elasticity of substitution between women'’s time and social
infrastructure in the composite input V', and ¢ >0 the elasticity of substitution between
l/.and physical infrastructure. Once again, both types of infrastructure are subject to
(proportional) congestion to ensure sensible long-run properties. The assumption that
women’s time is more complementary with social infrastructure than with physical
infrastructure can be captured by assuming that ¢ < ¢, that is, by imposing that the
elasticity of substitution between &~and k= = K#/K#be lowerthan the elasticity of
substitution between V. and k& = K /K r .26

The model must be further modified to account for heterogeneity in public infrastructure
assets. In equations (?) and (12) the terms K7 and &/ on the right-hand side must be
replaced by K and &/, respectively, because private activity depends only on physical
infrastructure. Assuming that both types of infrastructure services are provided free of
charge, equations (14), (15) and (16) must also be modified accordingly, so that, in
particular,

UI,R + UI,S + UU = 1 (37)

The model again has no transitional dynamics and the growth rate is given by an
expression similar to (26), with v replaced by v and using (19):

1+y = 0.52P(k")*{b[1 — /P k"R, k") ap(1 —T)(1 + b), (38)

where, similar to (24),

U T
th=—L _ h=R,S

o(1—-1) '
Women'’s time allocated to home production (and thus, market activity) depends now on
both the physical infrastructure-private capital ratio and the social infrastructure-private
capital ratio. Specifically, as shown in the Appendix, with the two-level home production

26 A simpler specification would involve a CES function at the first level and a Cobb-Douglas function at the

LR
second level, of the form Q;, = Vt”Q (K‘—P
t
is more complementary with social infrastructure requires now ¢g < 1, given the properties of the Cobb-
Douglas specification.

1-m
) m,, where V, is as defined in the text. To ensure women's time
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structure described by (35) and (36), in the particular case where 77, = 1, the family’s first-
order condition with respect to €*is given by

Mo
14—
an dQ; _ nc( Uc)’ (39)
Q: de{'P 1-0

where dQ./de»= (2Q ./ 0V )V ./ds). This expression implies that time allocated to home
production is in general a function of both capital ratios, but no explicit solution can be
derived as equation (39) is highly nonlinear.

Although an explicit analytical characterization is not feasible, the implications of adding
heterogeneous public infrastructure assets are intuitively clear: although there is
complementarity at the microeconomic level (in the sense that both types of
infrastructure assets help to reduce women’s time devote to household chores) it may
create a trade-off at the macroeconomic level. The reason of course is the existence of
the government budget constraint (37), which implies that, if spending on “other” items
cannot be implemented (because they represent mostly spending on public sector wages
and salaries, for instance), any change in spending on one type of infrastructure must be
offset by spending on the other (du: + dus = 0). To internalize this trade-off the
government must balance two main considerations: on the one hand, social infrastructure
has a larger impact on women's labor supply than physical infrastructure (as implied by the
assumption that ¢ < ¢), which affects growth, but on the other physical infrastructure has
a direct impact on the productivity of private inputs, which also affects growth. The
optimal allocation of investment—which, again, cannot be explicitly solved for here given
the nonlinearities associated with the two-level specification—balances these two
effects.?’

5. SOME RESEARCH PERSPECTIVES

This paper provided an overview of the recent literature on the links between access to
infrastructure, women’s time allocation, and economic growth in developing countries.
The first part reviewed the empirical evidence on these links, with an emphasis on the
differential effects of two types of infrastructure: physical infrastructure (such as roads,
water, and electricity) and social infrastructure (including, schools, hospitals, and access to
child care facilities), which are more direct complements to care provisioning. The second
part provided a

basic analytical framework that captures some of the key channels through which
improved access to infrastructure affects changes in women'’s time allocation, and how
these changes in turn affect economic growth. The third part extended the analysis to
consider endogenous gender bias and bargaining power, endogenous fertility and rearing
time, and heterogeneous infrastructure assets.

27 Another consideration in choosing this allocation is the relative degree of efficiency associated with the
two types of investment; see Agénor (2012, Chapter 1) for a discussion.
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The main results of our analysis were summarized in the introduction; to conclude, it is
worth identifying some fruitful areas for further research. First, in the paper, social norms
regarding the role of women in the economy (including the time that they must allocate to
household chores and child rearing) were taken as given. Endogenizing these norms (as in
Agénor (2018) for instance) helps to study how they interact with access to infrastructure
in determining women’s occupational choices, and how norms change over time. Second,
the focus in this paper was on mothers’ time allocation; however, access (or lack thereof)
to infrastructure affects the time that their daughters allocate to household chores as well.
Webbink et al. (2012), for instance, in an extensive study of 16 African and Asian
countries, found that girls are generally more involved in housework than boys. In a study
for Bolivia, Zapata et al. (2011) found that girls are 51 percent more likely than boys to be
out of school and working, mostly in domestic activities. This has important implications
for growth and gender inequality. In Agénor and Alpaslan (2013) for instance, only girls’
time is allocated to household chores and endogenously related to access to
infrastructure. Parents make decisions about girls’ time allocation but mothers are more
intergenerationally altruistic towards girls—in the sense that they care more than fathers
about the human capital of their daughters. Schooling also affects productivity in market
activity in adulthood. In that setting, if women'’s bargaining power is weak to begin with,
the equilibrium may be characterized by low growth and high gender inequality, which
could perpetuate a poverty trap. The practical policy implication is that in poor countries
where access to infrastructure is, to begin with, limited, promoting girls’ education and
reducing gender inequality may well require at the margin to allocate more public
resources to infrastructure investment than education. However, this analysis should be
extended to consider jointly endogenous time allocation by mothers and daughters, to
account for possible substitution effects, and decisions by parents not only with respect
to the time spent in household chores by their daughters but also by their sons in market
work. In particular, intergenerational altruism may operate not only from mothers to
daughters but also in the opposite direction: if mothers expect their daughters to provide
substantial support to their parents in their old age for instance, they may be more willing
to engage in home production today and allow them to accumulate human capital
(especially if this enhances their prospects of marrying highly-skilled men, with better
income potential), in return for future transfers. By contrast, if they expect their sons to
provide these transfers, they may discriminate more against their daughters—which may
contribute once again to perpetuate a high inequality, low-growth trap. This mechanism,
together with lack of access to infrastructure services (as documented by Cubas (2016)
for instance) may also help to account for cross-country differences in women'’s labor
force participation rates.

CWE-GAM WORKING PAPER SERIES 19-05 Page | 27



REFERENCES

Agénor, Pierre-Richard, “A Theory of Infrastructure-led Development,” Journal of
Economic Dynamics and Control, 34 (May 2010), 932-50.

——, “Schooling and Public Capital in a Model of Endogenous Growth,” Economica, 78
(January 2011), 108-32.

——, Public Capital. Growth, and Welfare, Princeton University Press (Princeton, New
Jersey: 2012).

——, “Public Capital, Health Persistence and Poverty Traps,” Journal of Economics, 115
(June 2015), 103-31.

——, “A Computable OLG Model for Gender and Growth Policy Analysis,” Macroeconomic
dynamics, 21 (January 2017), 11-54.

——, “A Theory of Social Norms, Women'’s Time Allocation, and Gender Inequality in the
Process of Development,” Working Paper No. 237, Centre for Growth and Business
Cycles Research (February 2018).

——, “Health and Knowledge Externalities: Implications for Growth and Public Policy,” in
The Role of Human Capital and Demographics on Economic Growth: Health, Education
and Prosperity, ed. by A. Bucci, K. Prettner, and A. Prskawetz, Palgrave MacMillan
(Basingstoke: 2019)

Agénor, Pierre-Richard, and Baris Alpaslan, “Child Labour, Intra-Household Bargaining, and
Economic Growth,” Working Paper No. 181, Centre for Growth and Business Cycle
Research (February 2013).

Agénor, Pierre-Richard, and Otaviano Canuto, “Gender Equality and Economic Growth in
Brazil,” Journal of Macroeconomics, 43 (March 2015), 155-72.

Agénor, Pierre-Richard, Otaviano Canuto, and Luiz Pereira da Silva, “On Gender and
Growth: The Role of Intergenerational Health Externalities and Women’s Occupational
Constraints,” Structural Change and Economic Dynamics, 30 (September 2014), 132-47.

Agénor, Pierre-Richard, Kamer K. Ozdemir, and Emmanuel Pinto Moreira, “Gender Gaps in
the Labor Market and Economic Growth,” Policy Research Working Paper No. 8661,
World Bank (December 2018).

Agénor, Pierre-Richard, and Devrim Yilmaz, “The Simple Dynamics of Public Debt with
Productive Public Goods,” Macroeconomic Dynamics, 21 (June 2017), 1059-95.

Aguiar, Mark, Erik Hurst, “The Macroeconomics of Time Allocation,” in Handbook of
Macroeconomics, ed. by John B. Taylor and Harald Uhlig, Vol. 2, Elsevier (New York:
2016).

Albanesi, Stefania, and Claudia Olivetti, “Home Production, Market Production and the
Gender Wage Gap: Incentives and Expectations,” Review of Economic Dynamics, 12
(January 2009), 80-107.

CWE-GAM WORKING PAPER SERIES 19-05 Page | 28



Bertocchi, Graziella, “The Enfranchisement of Women and the Welfare State,” European
Economic Review, 55 (May 2011), 535-53.

Blackden, C. Mark, and Wodon, Quentin, Gender, Time Use, and Poverty in Sub-Saharan
Africa, World Bank (Washington DC: 2006).

Blackden, C. Mark, Sudharshan Canagarajah, Stephan Klasen, and David Lawson, “Gender
and Growth in Sub-Saharan Africa: Issues and Evidence,” Research Paper No. 2006/37,
UNU-Wider (April 2006).

Blau, Francine D., and Anne E. Winkler, “Women, Work, and Family,” in Oxford Handbook
of Women and the Economy, ed. by Susan L. Averett, Laura M. Argys, and Saul D.
Hoffman, Oxford University Press (Oxford: 2018).

Bloom, David E., Michael Kuhn, and Klaus Prettner, “The Contribution of Female Health to
Economic Development,” Discussion Paper No. 9268, Institute for the Study of Labor
(August 2015).

Boserup, Ester, Women's Role in Economic Development, Earthscan (London: 1970).

Budlender, Debbie, “The Statistical Evidence on Care and Non-Care Work across Six
Countries,” Gender and Development Programme Paper No. 4, United Nations Research
Institute for Social Development (December 2008).

Cardia, Emanuela, “Household Technology: Was it the Engine of Liberation?,” unpublished,
University of Montreal (April 2010).

Charmes, Jacques, 7ime Use across the World: Findings of a World Compilation of Time
Use Surveys, Background Paper, UNDP Human Development Report Office (New York,
NY: 2015).

Cavalcanti, Tiago V. de V., and José Tavares, “Assessing the ‘Engines of Liberation”: Home
Appliances and Female Labor Force Participation,” Review of Economics and Statistics, 90
(February 2008), 81-88.

Cortes, Patricia, and Jessica Pan, “Occupation and Gender,” in Oxford Handbook of
Women and the Economy;, ed. by Susan L. Averett, Laura M. Argys, and Saul D. Hoffman,
Oxford University Press (Oxford: 2018).

Cubas, German, “Distortions, Infrastructure, and Female Labor Supply in Developing
Countries,” European Economic Review, 87 (August 2016), 194-215.

CWE-GAM WORKING PAPER SERIES 19-05 Page | 29



Dabla-Norris, Era, Jim Brumby, Annette Kyobe, Zac Mills, and Chris Papageorgiou,
‘Investing in Public Investment: An Index of Public Investment Efficiency,” Journal of
Economic Growth, 17 (September 2012), 235-66.

de la Croix, David, and Marie Vander Donckt, “Would Empowering Women Initiate the
Demographic Transition in Least Developed Countries?,” Journal of Human Capital, 4
(June 2010), 85-129.

Doepke, Matthias, and Michele Tertilt, “Women'’s Liberation: What's in it for

Men?,” Quarterly Journal of Economics, 124 (November 2009), 1541-91.

——, “Does Female Empowerment Promote Economic Development?,” Working Paper No.
19888, National Bureau of Economic Research (February 2014).

——, “Families in Macroeconomics,” in Handbook of Macroeconomics, ed. by John B.
Taylor and Harald Uhlig, Vol. 2, Elsevier (New York: 2016).

Fernandez, Raquel, “Cultural Change as Learning: The Evolution of Female Labor Force
Participation over a Century,” American Economic Review, 103 (February 2013), 472-500.
——, “Women'’s Rights and Development,” Journal of Economic Growth, 19 (March 2014),
37-80.

Ferrant, Gaélle, Luca Maria Pesando, and Keiko Nowacka, “Unpaid Care Work: The
Missing Link in the Analysis of Gender Gaps in Labour Outcomes,” OECD Development
Centre (December 2014).

Fontana, Marzia, and Luisa Natali, “Gendered Patterns of Time Use in Tanzania: Public
Investment in Infrastructure Can Help,” unpublished, Institute of Development Studies
(December 2008).

Galor, Oded, and David N. Weil, “The Gender Gap, Fertility, and Growth,” American
Economic Review, 86 (June 1996), 374-87.

Glomm, Gerhard, and B. Ravikumar, “Public Investment in Infrastructure in a Simple
Growth Model,” Journal of Economic Dynamics and Control, 18 (November 1994), 1173-
88.

Greenwood, Jeremy, Nezih Guner, and Guillaume Vandenbroucke, “Family Economics
Writ Large,” Journal of Economic Literature, 55 (December 2017), 1346-434.

Greenwood, Jeremy, and Ananth Seshadri, “Technological Progress and Economic
Transformation,” in Handbook of Economic Growth, ed. by Philippe Aghion and Steven N.
Durlauf, North Holland, Vol. 1B (Amsterdam: 2005).

Greenwood, Jeremy, Ananth Seshadri, and Mehmet Yorukoglu, “Engines of
Liberation,” Review of Economic Studies, 72 (January 2005), 109-33.

CWE-GAM WORKING PAPER SERIES 19-05 Page | 30



International Labour Organization, Women in Business and Management: Gaining
Momentum, ILO Publications (Geneva: 2015).

——, World Employment Social Outlook: Trends for Women, ILO Publications (Geneva:
2017).

——, Care Work and Care Jobs, ILO Publications (Geneva: 2018).

Isha, Ray, “Women, Water, and Development,” Annual Review of Environment and
Resources, 32 (November 2007), 421-49.

lyigun, Murat, and Randall P. Walsh, “Endogenous Gender Power, Household Labor
Supply and the Demographic Transition,” Journal of Development Economics, 82 (January
2007), 138-55.

Jacobsen, Joyce P., “Changing Technologies of Household Production: Causes and
Effects,” Working Paper No. 2013-004, Wesleyan University (January 2013).

Lagerlof, Nils-Petter, “Gender Equality and Long-Run Growth,” Journal of Economic
Growth, 8 (December 2003), 403-26.

Majlesi, Kaveh, “Labor Market Opportunities and Women'’s Decision Making Power within
Households,” Journal of Development Economics, 119 (March 2016), 34-47.

Menon, Nidhiya, and Yana van der Meulen Rodgers, “Women’s Empowerment in the
Labor Market: Why is it Smart Economics?,” unpublished Rutgers University (April 2017).

Miranda, Veerle, “Cooking, Caring and Volunteering: Unpaid Work around the
World,” Social, Employment and Migration Working Paper No. 116, OECD (March 2011).

Prettner, Klaus, and Holger Strulik, “‘Gender Equity and the Escape from Poverty,” Oxford
Economic Papers, 69 (January 2017), 55-74.

Riverson, John, Mika Kunieda, Peter Roberts, Negede Lewi, and Wendy M. Walker, “The
Challenges in Addressing Gender Dimensions of Transport in Developing Countries:
Lessons from World Bank’s Projects,” unpublished, World Bank (June 2006).

Rubiano, Eliana, and Mariana Viollaz, “Gender Differences in Time Use: Allocating Time
between the Market and the Household,” unpublished, World Bank (April 2018).

Silver, Steven D., and Randal Verbrugge, “Home Production and Endogenous Economic
Growth,” Journal of Economic Behavior and Organization, 75 (August 2010), 297-12.

Soares, Rodrigo S., and Bruno L. Falcao, “The Demographic Transition and the Sexual
Division of Labor,” Journal of Political Economy;, 116 (December 2008), 1058-104.

CWE-GAM WORKING PAPER SERIES 19-05 Page | 31



Stratton, Leslie S., “The Determinants of Housework Time,” /ZA World of Labor, 133
(March 2015), 1-10.

United Nations, Accelerating Gender Equality and Women's Empowerment in Africa,
Africa Human Development Report (New York: 2016).

Webbink, Ellen, Jeroen Smits, and Eelke de Jong, “Hidden Child Labor: Determinants of
Housework and Family Business Work of Children in 16 Developing Countries,” World
Development, 40 (March 2012), 631-42.

Weiss, John, “Infrastructure and Economic Development,” Economic Research Paper No.
50, African Development Bank (March 1999).

World Bank, 7he Welfare Impact of Rural Electrification: A Reassessment of the Costs and
Benefits, Independent Evaluation Group, World Bank (Washington DC: 2008).

——, Gender Equality and Development, WDR 2012 (Washington DC: 2011).

——, Learning to Realize Education’s Promise, WDR 2018 (Washington DC: 2018).

Zapata, Daniela, Dante Contreras, Diana Kruger, “Child Labor and Schooling in Bolivia:
Who's Falling Behind? The Roles of Domestic Work, Gender, and Ethnicity,” World
Development, 39 (April 2011), 588-99.

Zhang, Junsen, Jie Zhang, and Tianyou Li, “Gender Bias and Economic Development in an
Endogenous Growth Model,” Journal of Development Economics, 59 (August 1999), 497-
525.

CWE-GAM WORKING PAPER SERIES 19-05 Page | 32



	WPS Agenor Cover Formatted
	Agenor Cover Page
	Agenor Paper formatted1



