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Abstract

This paper studies the interactions between access to infrastructure, women'’s
time allocation, and economic growth in developing countries. The first part
provides a review of the evidence on the impact of poor infrastructure on
women’s ability to allocate their time to productive activities. The second part
presents a quantitative framework for policy analysis, in the form of a gender-
based, computable overlapping generations (OLG) model of economic growth
that captures these interactions as well as of inter- and intra-generational health
externalities. The model is then calibrated for a low-income country (Benin)
and used to quantify the impact of a policy aimed at improving access to
infrastructure on women'’s time allocation, growth and education and health
outcomes. Implications of the analysis for strengthening the role of women in
the growth process in developing economies are also discussed.

CETTE PUBLICATION A BENEFICIE D'UNE AIDE DE L'ETAT FRANCAIS GEREE PAR L'ANR AU TITRE DU PROGRAMME «INVESTISSEMENTS D’AVENIR»
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I. Introduction

The role of women in economic development contirtaegccupy center stage in
policy debates. As documented in a number of ssudieluding the receiworld
Development Report 2018 the World Bank (2011), gender inequality (ime of access to
education, health, formal sector employment, acdnme) remains a significant constraint to
growth in many countriesOn the one hand, the gender gap in educatiorshatent has
gradually narrowed or moved in favor of women imgaregions; and in many individual
countries the gender gap in primary school enrailnhas pretty much disappeared.
According to the United Nations (2010) for instanoe2007 over 95 girls for every 100 boys
of primary school age were in school in develogiogntries, compared with 91 in 1998.a
study of four decades of birth cohorts coveringgbagod 1940-80 for Latin America and the
Caribbean, Duryea et al. (2007) found that the gegdp in educational attainment has

moved in favor of females at an average pace af Ye2rs of schooling per decade.

On the other, however, half of the girl populatinrSub-Saharan Africa still does not
complete even a primary school education (HerzSpetling (2004), UNICEF (2005)). In
addition, progress towards gender equality in séapnschooling has been slower, and in
some regions gaps are widening. In Sub-Saharanafitie percentage of enrolment of girls
compared with boys in secondary education fell fR#hper cent in 1999 to 79 per cent in
2007 (United Nations (2010)). Overall, only 53 leét171 countries with available data had
achieved gender parity in both primary and secondducation during that period. At this
rate, achieving the Millennium Development Goatoimplete parity by 2015 appears to be

out of reach for many countries (see World BankL(2@011)).

Related in part to gender bias in education, imysllow- and middle-income
countries the labor force participation rate fomwem remains low; anchimost regions
female employment is concentrated in either sesvizeagriculture, with fewer women than

men employed in industrgender inequality in health remains large as wedlternal

See Blackden and Bhanu (1999), Blackden et al.§R0dorrison, Raju, and Sinha (2007), and
Momsen (2009). Some of the recent evidence isduardiscussed in subsequent sections.
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mortality rates in many developing countries hamly declined marginally (United Nations
(2010)). Poor health often translates into low pitvity; combined with gender bias in the
work place, the consequence is large pay diffestmnbetween men and womercodrding to
data compiled by N WOMEN (2011), the gender pay gap ranges from 3 peroesit t
percent, with a global average of 17 percdeviany of the world's poor (from a material
perspective) are women or girls, so a focus on gipveduction involves necessarily

addressing the gender gap.

The purpose of this paper is twofold. First, it\pd@s an overview of the evidence on
how constraints on women'’s time allocation—spealfi; lack of access to infrastructure—
affect their ability to engage in market work armhh in turn, policy-induced changes in such
allocation affect growth. Second, we provide aniinte discussion of a policy-oriented,
gender-based overlapping generations (OLG) modehdbgenous growth, which has been
recently developed to assess the long-term efeégender-related policies. The model
(which is calibrated for a low-income) is then usedlustrate the impact of a policy aimed at

improving access to infrastructure services.

The remainder of the paper proceeds as followgidekt begins with a review of the
evidence on how inadequate access to infrastructnstrains women’s time allocation to
productive activities. Section Il describes theuquitative model that we propose to study
interactions between infrastructure, women'’s tith@cation, and economic growth. It also
discusses the properties of the model, in termgoohen’s optimal time allocation decisions
and the equilibrium growth rate. Section IV preseant illustrative calibration, for a low-
income country (Benin). The growth effects of iraged access to public infrastructure, and
its impact on women’s time allocation, are discdsseSection V. The concluding section
considers the broader implications of the analfggistrengthening the role of women in the

growth process in developing economies.

“See World Economic Forum (2012) for a broader meastithe gender gap.
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[I. OVERVIEW OF THE EVIDENCE

While participation of women in the labor force hiasreased in recent decades in
almost all regions of the world, there are stijrsficant gender gaps in participation rates,
occupational distribution, and wages. In todays-land middle-income countries the labor
force participation rate for women (the percentafggne women population aged between 15
and 65 years who are in the labor force) is onlpé&itent, compared to 85 percent for men.
The share of women above the working age and &gtemmiployed (the employment-to-
population ratio) was about 50 percent in 2009 caneqb to a male employment-to-population
ratio of about 74 percent (International Labouri€f(2010)). While women labor force
participation rates are about 65 percent in SulafsahAfrica, they are below 55 percent in
Latin America and the Caribbean, below 35 perce@duth Asia, and below 20 percent in
the Middle East (see Table ).

Moreover, paid employment for women has expandaalgland women continue to
assume the largest share of unpaid work. Closgddttirds of all employed women in
developing countries work as contributing familynkers or as workers on their own account,
typically in forms of employment that are highlylnerable and lack job security and
benefits. In that sense, the relatively high lalooce participation rates for women in East
Asia and Sub-Saharan Africa documented in Table Ad tell the full story. Indeed,
women's share of waged non-agricultural employrhastincreased in the last decade but
only marginally. The share of women employed irn@dture remains well above 60 percent
in Sub-Saharan Africa and South Asia, whereastheesof women in the agricultural labor
force continues to exceed 42 percent in Sub-Salfdrara (Table 2 and Figure 1ln most
regions female employment remains concentratedhereservices or agriculture, with fewer
women than men employed in industry (ranging frota 23 percent, compared to 12 to 34
percent for men). In many countries the share ahamin informal sector employment

exceeds the share of men (Figure 2). The only negitere men and women have similar

3Studies based on data pertaining to both develapddieveloping countries suggest the existence of a
U-shape relationship between women labor forcegiaation rates and the level of income per capitiéh
participation being the highest in the poorest @citest countries (see Mammen and Paxson (20098nér
(2012, Chapter 5) and World Bank (2011) provide a mataited discussion of this issue.
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patterns of employment by sector, both in relatomposition and in trend, is East Asia and
Pacific. There is also considerable variation in the gageenh the proportions of males and
females participating in the labor market in soegans, especially Asia and Sub-Saharan
Africa (Figure 3).

Table 1
Labor Force Participation Rates by Sex, World ardiés, 2000-2012 (in percent)

World 786 783 781 780 780 779 778 776 775 773 77.1 77.1 771
Developed Economies 702 698 694 69.1 689 690 690 690 690 684 680 676 6/5
and European Union

Central and South-Eastern  69.2 683 680 676 6/8 682 683 689 696 697 700 704 707
Europe (non-EU) and CIS

East Asia 821 817 814 811 809 807 84 803 800 798 796 796 794
South-East Asia 828 831 828 831 832 827 824 81 819 818 819 818 818
and the Pacific

South Asia 833 833 833 833 833 834 831 86 821 817 814 813 813
Latin America 80.7 805 803 8.0 8.2 8.2 801 799 8.0 797 798 796 795
and the Caribbean

Middle East 740 739 738 738 738 740 735 733 727 731 736 740 743
North Africa 749 742 741 745 750 752 741 741 741 741 741 742 743
Sub-Saharan Africa 770 767 765 762 759 759 759 760 762 761 761 76.2 763
Females 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012*
World 520 520 521 B21 5b22 524 B22 520 bHl.7 514 512 5l1 51.1
Developed Economies 518 51.7 51.7 519 520 5B22 5B25 527 53.0 53.0 B30 528 528

and European Union

Central and South-Eastern  49.2 486 49.1 487 483 485 488 491 493 496 497 50.0 50.2
Europe (non-EU) and CIS

Fast Asia 69.7 694 691 687 683 680 678 677 672 670 669 667 664
South-East Asia 585 588 584 584 584 585 583 585 587 585 Hh86 BHB7 58.8
and the Pacific

South Asia 350 354 358 363 368 374 363 351 339 328 317 318 318
Latin America 48.1 187 496 498 508 513 hl.5 51.8 bH2.1 52.6  h3.1 53.3 53.6
and the Caribbean

Middle East 16.3 16.7 17.2 178 18.3 19.0 18.7 185 17.7 178 181 184 18.7
North Africa 22.1 217 212 219 224 226 227 236 237 238 240 242 244
Sub-Saharan Africa 62.7 631 635 638 640 641 642 642 644 644 644 645 646

Source: ILOGlobal Employment Trenddanuary 2013, p. 138).

There are a number of reasons that may help t@exphy women in developing
countries may have significantly lower labor fopagticipation rates than men. They include

social norms and religious beliefs, which oftem#late into women devoting more time to



household production activities than nfdn.many countries, cultural norms are that women
are expected to continue to do most of the houdewd childrearing—even if they are
engaged full time in market woPkBut of particular importance are constraints ioess to
infrastructure. In general, the role of infrasturetin promoting growth in developing
countries has been the subject of renewed scritirgcent years; some of the “new
channels” that have been identified in the literare summarized in Figure &hile many

of these channels are not gender specific, sortteeai do affect disproportionately women
and their ability to allocate their time. In whatlbws we therefore provide a brief review of
some of the empirical evidence on how constraintaacess to transport infrastructure, water

and sanitation, and electricity, affect women'stiatiocation.

1. Transportation

Lack of roads and other transport infrastructunest@ins the ability of women to
travel to perform activities related to househaldduction and income generation. Women
often end up traveling on foot, while at times garg heavy loads. As documented by
Riverson et al. (2006) for instance, in Ethiopiapércent of women's trips and 61 percent of
their travel time is dedicated to meeting their $ehwold's energy, water, and food needs. On
average, women in rural Sub-Saharan Africa spethddas 0.9 and 2.2 hours per day on
transporting water and firewood (see Blackden amdia¥ (2006)); they travel on average
between 1 and 5km per day on foot for 2.5 hourslewdarrying a load of about 20kg
(Riverson et al. (2006)).

“See for instance Kevane and Wydick (2001) for #memf Burkina Faso and llahi and Grimard (2000)
for an overview.There is also evidence that, despite reductiogeider gaps in the workplace and large
increases in female labor participation rates, woimesome industrial countries continue to speratiggwice
as much time on housework than their male countexp&ee for instance Schaffnit-Chatterjee (2008) f
Germany. A recent study by INSEE shows that in 28m@loyed women in France allocated 3.5 hours aday
average to household chores, compared to 2 houesrfployed men—down from 4 hours in the former, and
unchanged in the latter, compared to 1999. Howeasdocumented by Del Boca and Locatelli (200&hoaigh
in many industrial countries mothers continue teaie more time to childcare than fathers, the gegedp has
fallen in some of them and husbands' contributiohdme production has become more relevant.

®This tendency is often exacerbated by a lack obguwent programs to alleviate constraints assatiate
with child care.

®Agénor (201B) provides an extensive review of these channdiitwinclude health and education,
an effect on the durability of private capital,wetk externalities, and an impact on innovation.
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Table 2
Employment Shares by Sector and Sex, World anddRegP000-2012 (in percent)

Agriculture Industry Services

2000 2007 2000
World 38.2 33.6 32.0 32.6 239 26.1 26.3 26.0 379 40.4 41.7 414
Developed Economies 6.0 4.5 4.3 4.2 36.4 35.0 32.1 32.0 57.6 60.5 63.6 63.7

and Eurapean Union

Central and South-Eastern  25.2 19.1 204 183 309 33.3 29.7 33.7 439 476 499 48.0
Furope (non-EU) and CIS

East Asia 41.4 343 30.1 313 26.3 30.1 32.6 31.2 32.2 35.6 37.3 37.5
South-East Asia 48.5 435 40.1 42.0 18.4 20.8 215 21.2 331 35.6 38.4 36.8
and the Pacific
South Asia 53.3 46.3 44.5 44.3 17.4 21.6 23.0 23.0 293 32.1 325 32.6
Latin America 25.1 21.5 20.8 20.7 26.3 28.2 276 27.6 486 50.3 51.6 51.7
and the Caribbean
Middle East 19.8 16.5 14.1 14.0 26.6 28.4 29.2 29.3 53.6 55.2 56.7 56.7
North Africa 30.3 283 255 29.0 21.8 24.0 26.8 24.6 47.9 47.7 47.8 46.3
Sub-Saharan Africa 65.3 62.4 61.1 61.8 9.6 10.6 10.7 10.6 251 27.0 28.2 27.6
Agriculture Industry Services
2000 2007 2000
World 44.0 384 35.4 35.0 15.1 16.2 16.9 17.1 40.9 45.4 47.7 47.9
Developed Economies 4.7 3.2 2.8 2.7 155 129 11.0 11.1 79.8 83.9 86.1 86.2

and Eurapean Union

Central and South-Eastern  25.2 185 19.1 194 18.2 17.6 18.3 189 56.7 639 62.5 61.7
Furope (non-EU) and CIS

East Asia 55.2 44.5 375 36.7 199 23.7 26.4 26.8 249 31.8 36.1 36.5
South-East Asia 51.1 45.0 141.7 40.7 13.7 14.8 15.6 16.0 35.2 40.2 42.7 433
and the Pacific

South Asia 75.2 70.1 68.6 68.4 11.0 14.2 15.5 15.6 13.8 15.7 16.0 16.0
Latin America 12.4 10.2 8.6 8.4 13.8 13.9 13.2 13.2 738 75.9 78.2 78.3
and the Caribbean

Middle East 36.4 32.0 28.5 28.3 11.7 14.9 12.2 12.0 519 53.0 59.4 59.7
North Africa 39.9 396 329 323 11.1 116 146 149 49.0 489 52.5 52.8
Sub-Saharan Africa 67.8 63.9 62.6 62.2 5.7 6.1 6.4 6.5 265 30.0 31.0 31.3

Source: ILOGlobal Employment TrendSanuary 2013, p. 140).



Figure 1
Percentage of Women in Total and Agricultural Laborce
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Source: Mehra and Rojas (2008).

Figure 2
Selected Countries: Informal Sector Employmentgéyder
(in percent of total employment)
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Figure 3
Male-Female Gaps in Labor Force Participation Rates
Regional Minimum, Maximum, and Median, 2008
(Percentage Points)
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Figure 4
Channels through which Infrastructure Affects EaoiGrowth
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Women also depend on transportation for health éar¢hemselves and their
children. In many countries in Sub-Saharan Afra&cagajority of women in rural areas rank
distance and inadequate transportation as majoaabs in accessing health services
(African Union (2005)). Women may have to traveid distances sometimes to reach
obstetric care, and may die or lose their babiesrasult (see Mills et al. (2007)). In Lesotho,
lack of transportation is one of the key reasong whmen with HIV/AIDS failed to visit
health facilities often enough to seek treatmehtsl lack of access to transport infrastructure
not only constrains time available for market-rethactivities but may also have direct

adverse implications for women’s health—and thesrthroductivity and earning potential.
2. Water and Sanitation

Women in low-income countries allocate a significamount of time to collecting
water for household use (see Isha (2007) for anveaxg). In Pakistan, women allocate an
average of 27 hours per month—or approximatelyersgnt of their monthly work time—to
this activity (see llahi and Grimard (2000)). In ddaascar and Benin, women spend 164
hours per year and 273 hours per year, respectiseligcting water; this corresponds to 14
and 23 hours a month, or 8.8 percent and 14.4 penmaspectively, of monthly working time
(see Blackden and Wodon (2006)). In Kenya, as deated by d’Adda et al. (2009), women
devote 3.8 hours a week collecting water (compsred3 for men), or equivalently 15.2
hours a month (compared to 5.2 hours a month for)nhe Guinea, lack of access to water
also imposes a very high time cost on women (sedaBaand Wodon (2009)). At a more
general level, the WHO estimates that 40 billiorofman-hours” are spent carrying water in

Africa annually (see Temin and Levine (2009)).

Lack of access to water and sanitation (combineld poor access to transportation
services) may also have an adverse indirect effeetducation outcomes for girls—especially
in rural areas. Studies have indeed found that vgheitation facilities are lacking, dropout

rates for girls tend to be higher.
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3. Electricity

A number of studies have shown that lack of actes¢ectricity—or, more generally,
an efficient and clean source of energy—acts agréfisant constraint on women'’s time, by
forcing them to rely on fossil fuels and to devietes time to income-generating activities,
rearing children and furthering their educatiord ancessing health care for themselves and
their children. For instance, llahi (2001) foundttivomen living in rural Peru who rely on
firewood or coal as a source of energy tend tacata smaller proportion of their time to
self-employment activities and a greater proporabtime to housework, compared to
women who use gas or electricity. In Kenya, as dwnted by d’Adda et al. (2009), women
devote 2.7 hours a week collecting firewood (cora@do 0.3 for men), in addition to the

almost 4 hours a week that they spend collectingma

Lack of access to electricity may also hamper wosahility to take care of their
own health and the health of their children, bdteatly and indirectly. Infants’ and
children’s health may also be adversely affectezhbse of greater exposure to indoor air
pollution produced by the burning of fossil fueds,greater exposure to bacteria and parasites
due to lack of refrigeration of food and the inapito boil water. Indirectly, poor access to
electricity may affect child health outcomes byiting the amount of time that women can
devote to market work—thereby constraining (as chetrlier) their ability to generate

income and spend on basic necessities.

To the extent that it leads to more intensiveafsgood charcoal, and thus to
environmental degradation, lack of access to et#ytimay contribute to a larger work
burden for children. In turn, children who spendrenbours on resource collection work are
less likely to go to school; this is particularty ®r girls. This means that environmental

degradation affects children’s school performaibcg the impact on girls may be much more

"Wang (2003) found that access to electricity hadgifeatest impact on decreasing infant mortality in
poor countries compared to other significant vdegpnamely income, access to water and sanitation,
vaccination in the first year of life, and the shaf health expenditures to GDP. Similarly, acdessectricity
explained 64 percent of the variation in mortadityong children under five.

12



damaging. It has been argued that this may paxplaen the increased gender gap in
education in Malawi (Nankhuni and Findeis (2003)).

The evidence reviewed in the previous subsectiassrhportant analytical
implications for understanding and modeling thé&dibetween infrastructure, gender, and
growth. When women lack access to core infrastrecarvices, they must allocate a greater
proportion of their time to household chores. Thpartunity costs of poor infrastructure for
women include wage labor, acquiring an educatiod,iavesting in their own health and the
health of their children. Thus, to a significantezx, the gender gap in employment and
wages in adulthood may result from women’s lackafess to infrastructure—a possible
source of gender bias at home as well, if girlskayg away from school to perform
household chores.

By implication, improved access to core infrastmuetservices may enable women to
devote more time to market activity for instancessbly reducing the gender gap and
promoting growth. Improved market activity, by iag family income, may induce higher
spending on boys and girls alike and improve thealth status and productivity in
adulthoodf At the same time, it may lead to improved learmimanitoring (in the case of
electricity, for instance) as well as improved dhglre practices (including breast feeding),

which may strengthen the health status of childmeththeir ability to leariGreater access to

8Some evidence suggests that women’s market acthaty have an adverse effect on food supply
(domestically produced) and thus on children'sthestbtus; see for instance Arndt et al. (2011) for
Mozambique. This could mitigate (although not efiate) the benefit of such activity on children’shie.

°In developed countries, a number of studies hasesied on how greater access to consumer durables
(made possible by improved technologies and adoesgctricity) helped to “liberate” women from destic
production activities and led to dramatic increaeesarried female labor force participation ratgsudies for
the United States include Greenwood and Seshdb2 Greenwood et al. (2005), and Coen-Pirani.et a
(2010). Cavalcanti and Tavares (2008) provide aszomuntry analysis. Coen-Pirani et al., in palkiiGu
estimated the effect of household appliance owmei@hthe labor force participation rate of marnedmen
using micro-level data from the 1960 and 1970 USd0sesThe results showed that the diffusion of household
appliances contributed significantly to the inceeasthat rate during the 1960s. It may also bexglanatory
factor for the subsequent increase—today, 80 pedferollege-educated women are in the labor force,
compared to 62 percent in 196% of July 2010, women accounted for almost 4¢gre of the work force and
51 percent of professional workeksowever, the spread of contraception methods maasg played an equally
(if not more) important role in that process, bipaing women to postpone marriage and child beaaimgy
increasing their incentives to invest time in tieguisition of advanced sKills.
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safe water and sanitation in schools may also edteadance rates for girls, in addition to
reducing the time that they may be forced to alieddo family tasks.

The time saving associated with improved accesg#iastructure may also induce
women to devote more time to their own health @hgrincreasing their productivity) and to
child rearing, as illustrated in Figure 5. Thedait particularly important given the widely
document facts (illustrated as well in the figutegt children’s health depends on their
mother’s health, and that health in childhood israportant determinant of health in
adulthood. Thus, there is batitergenerationabndintragenerationaltransmission of
health*® From that perspective, women'’s time allocatiorygla crucial role in determining

health outcomes, productivity and wages in adulthend the overall growth process.

Figure 5
Infrastructure and Women'’s Time Allocation: Transsion Channels

l/ Access to infrastructure services —l

Time allocated Time allocated Time allocated
to home production to own health to child rearing

N
Time allocated 4—/

to market production

Women’s health —» Children’s health

: education
.. Health Intra-
ﬁ Productivity Dersistence nousehold
. . Bargaining
Market production Family resources

L Wage income 1

However, it is possible that the increase in titreg tvomen devote to market work

come at the expense of time allocated to child;dbse, and given health persistence, the

1%See Agénor (2012 Chapter 3) and Agénor, Canuto, and Pereira da $28012) for a review of the
evidence on the transmission of health within acrdss generations.
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longer-run effects on growth associated with imgbaccess to infrastructure could be
mitigated, or possibly reversed—despite the faat tiigher earnings may allow mothers to
spend more on goods and medical supplies for thdoiren (see Agénor, Canuto, and Pereira
da Silva (2012)). The issue is therefore a largetpirical question; to address it, it is
important to use models that are detailed enougjuamtify carefully how access to
infrastructure affects, both directly and indirgcthe time women allocate to various

potential activities and how, in turn, changes onven's time allocation affect economic

growth and human development. The next sectioreptesuch a model.

[ll. AN ANALYTICAL FRAMEWORK

While many studies have examined the relationsbtpiéen gender, growth, and
development, there have been few attempts to niggbyonodel the impact of access to
infrastructure in this context. In line with theégoing discussion, this section describes a
gender-based overlapping generations (OLG) modetofomic growth with infrastructure
that accounts for women’s time allocation betweeamk®t work, home production, and child
rearing** Unlike some recent contributions, the model ik Baough to provide, once

guantified, a serious starting point for policy ksés.

1. Model Description

The starting point of the model is an economy witeregoods are produced, a
marketed commodity and a home good, and individiaddor (at most) three periods:
childhood, adulthood (or middle age) and retirem&he marketed commodity can be either
consumed in the period it is produced or storegdl capital at the beginning of the
following period. Each individual is either malefemale, and is endowed with one unit of
time in childhood and adulthood, and zero unitslthage. In addition to individuals, the
economy is populated by firms and a government.stheture of the model can
conveniently be described by decomposing it ineoftlowing blocks: families; home
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production; market production; human capital acclatimn; health status and productivity;

government activity; and women’s bargaining power.
1.1 Families

Families consist each of two parents (one male female) and children. Schooling in
childhood is mandatory and a full time activity,doldren devote all their time to
education® They depend on their parents for consumption arydspending associated with
schooling and health care. All individuals, maled &males, work in middle age; the only
source of income is therefore wages in the secendgof life. Savings can be held only in
the form of physical capital. In adulthood, indivrals match randomly into couples with
someone of the opposite sex to form a family. Fathad mothers have different preferences
in terms of consumption in adulthood and the heailtthildren; husbands have a relatively
higher preference for current consumption, whevaass have a higher preference for
children’s health. However, despite these diffeesnall income is pooled and couples
therefore are joint decision makers. Importanthg tamily-wide preference parameters for
consumption and children’s health depend on womieargaining power, whose

determination is discussed later.

Once married, individuals do not divorce; coupkstsre together (if they survive to old
age) and die togethét. Boys and girls have the same innate abilitiesthns the same
intrinsic capacity to acquire human capital. Thetad rearing children involves the cost of
schooling and the cost of keeping them healthyuin, these costs involve both parental time

and spending on marketed commodities (school segpiedicines, etc.). As a result of

“The model is described in detail in Agénor (28)15ee Agénor, Canuto, and Pereira da Silva (2012)
for a brief review of the literature on gender-th€4.G growth models.

2The model therefore abstracts from child laborldksy as total time available in childhood is fixed,
and that children must spend a given fraction of gchool, accounting explicitly for the fact ttedtildren
(especially girls) are involved in household chatess not make any qualitative difference to theyasis.
However, accounting for child labor would mattethié time that girls spent in household chorestmareduced
by improved access to infrastructure, because iladvaffect their ability to attend school, buildrhan capital,
and increase their productivity in adulthood.

3This assumption, which was dubbed the “sorrow” argnt in Agénor and Agénor (2014), has some
basis in reality: spouses often die within a fewargeof each other. This is clinically known as sdre
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biological differences—women are the ones who digtbaar children and are capable of
breast feeding—or social norms, mothers incur thelgritime cost involved in rearing
children. Thus, women “specialize” in that actiwtythin the family. For simplicity, male
spouses are not involved at all in child rearind atliocate inelastically all their time to
market work. By contrast, female spouses must denshree alternatives: market work,
raising children, and home production (which in@sidime spent collecting water and
firewood, for instance}? At a formal level, women choose only time devdtdhild rearing
and time allocated to home production; the ovenak constraint that they face implies that

time allocated to market activity is determineddeally.

At the beginning of adulthood all men and womenrarelomly matched into married
couples. Each couple produgeshildren. Parents raising a child face two typiesosts.
First, the child's mother must spend time with eaictihem, because she provides tutoring or
and takes care of the child's health (going tchitepital for checkups and vaccination, etc.).
Second, raising children involves costs in termsafketed commodities, measured in terms
of a fraction of the family's net income. This cisstelated to sending children to school and
educating them at home (which involves buying stkapplies, etc.), and to taking care of
their health needs (buying medicines). Thus, aljhcaccesper seto schooling and health
services is free, families face a cost in term®Egone wage income and foregone

consumption.

Finally, at the beginning of the first period deliand the end of the second, there is a
non-zero probability of dying. Survival rates framildhood to adulthood, as well as from
adulthood to old age, are treated as distinct.cAMgh the survival probabilities for boys and
girls are the same in childhood, in adulthood twisal probability of women is higher than

that of men, as suggested by the evidence.

cardiomyopathy. At a more technical level, it siifipt matters considerably by allowing the gender
composition of the population to remain constargliatimes.

“The model does not account for leisure, on the tthat (consistent with the evidence) women
actually enjoy little very little of it in poor catries. Agénor and Alpaslan (2013) extent the asialo consider
girls’ time allocation and study is implications fthild labor, whereas Agénor and Canuto (2013pgadize
women'’s time allocated to human capital accumutatio both studies, women’s bargaining power enas u
being also a function of access to infrastructure.
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1.2 Home Production

Home production (which includes cooking dinner,ndplaundry, cleaning the house,
etc.) affects positively the family's utility anaviolves combining women's time allocated to
that activity with (congested) infrastructure seed. For simplicity, these factors are assumed

to be perfect substitutes and production is sulbgedecreasing returns to scale.
1.3 Market Production

Market production of the nonstorable commaodity isggiusing private capital, male
effective labor (obtained by multiplying male pratiuity by the number of male adult
workers and male human capital, given that all tiade is allocated to work), female
effective labor (obtained by multiplying female dutivity by the number of female adult
workers, female human capital, and the amounnaé tivomen allocate to market work), and
public infrastructure. Although infrastructure ismexcludable, it is partially rival because of
congestion effects. For tractability, congestiotalgen to be proportional to the aggregate
private capital stock; for instance, the higherrbenber of trucks used by the private sector
to deliver goods, the more likely it is that thenbfits of roads get eroded due to traffic jams.
The “gender gap” (or direct discrimination) in terkplace is captured by assuming that
women only earn a fraction of their marginal pradditie smaller that fraction, the larger is

the effective wage differential between men and e
1.4 Human Capital Accumulation
As noted earlier, schooling is mandatory so chiidabocate all of their time to

education. Boys and girls have identical innatditeds and have access to the same “out of

home” learning technology. In addition to childsetime, the production of either type of

%In the present context, a public good is excludabke firm can prevent other firms from using it
concomitantly, and it is rival if the use of it bye firm reduces availability of the good for ugedbther firms.

5The gender bias parameter is kept exogenous. Jhisnisistent with the evidence reported in Nopo et
al. (2011), which shows that much of the earnirgyzsgoetween males and females are not explained. In
addition, this assumption also allows us to perfeimulation experiments in which gender bias isioed!.
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human capital requires several other inputs. Rirdepends on the time that mothers allocate
to tutoring their children at home. A sequentiadgaess is considered, whereby mothers
determine first the total amount of time allocateahild rearing, and then subdivide that time
into a fraction 0 < < 1 allocated to sons and the restd allocated to daughters. A bias in
parental preferences toward boys can thereforaptied in a simple manner by assuming
that the fraction of time allocated to them,exceeds 0.5. At it turns out, this parameter also

plays a critical role in the determination of woriselpargaining power.

Second, the production of human capital dependb®stock of public infrastructure,
taking into account a congestion effect measureathdny the (aggregate) private capital
stock. This variable captures the importance aBstfucture for education outconés.

Third, knowledge accumulation depends on averagergment spending on education per
(surviving) child. Finally, in line with the empaal evidence (see Blackden et al. (2006)),
human capital accumulation depends on a mothemshwapital. Because individuals are
identical within a generation, a mother's humaritabpt any given period is equal to the
average human capital of the previous generatissusing that the human capital
technology exhibits constant returns to scale wegament spending and the average human
capital of mothers, the model implies that the nifateale human capital ratio depends
positively on the rati@/(1 - a), the relative time allocated by mothers to bdyuus, if

a > 0.5, a boy's human capital will exceed systeralyi a girl's human capital—as a result
solely of the greater time allocated by mothenetring their sons. Put differently,
differences in lifetime achievements between mehvaomen may be fundamentally related

to gender bias experienced in the home in childhood

1.5 Health Status and Productivity

Health status in childhood is assumed to deperti@mother's health, on the

effective amount of time allocated by the childsther to child rearing, and the provision of

"See Agénor (2012 Chapter 2). Although the link between infrastanetand education is not in
general gender specific, it may have gender efféctsioted earlier, access to water and sanitatigehools
has been shown in some countries to have a patiglhrge effect on girls’ attendance rates.
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(congested) health services by the government.tistdtus of both males and females in
adulthood is determined by health status in chitddhand by the relative level of women's
human capital. The first effect is consistent witl evidence (mentioned earlier) suggesting
that early childhood health affects cognitive ahgigocal development, which in turn has a
large impact on health outcomes later in life. $heond effect captures the fact that when
women are relatively more educated, it benefitsamdy their own health (presumably
because they are more aware of the health riskshiéna face) but also the health of their
husbands (possibly by increasing awareness irathéyf about health risks, improving the
diet of all members of the household, and so enaddition, if more educated women are
healthier, they also and end up taking better chteeir children. Put differently, when
women are relatively more educated—at least upctertain point—they help to mitigate
the nutritional risks that their husbands and chitcface'® In line with the empirical
evidence, there are therefore important healthreali¢ées associated with women's
education—which themselves depend on mothers'dlloeation between their sons and
daughters. As it turns out, the magnitude of tleedernalities plays an important role in
some of the gender-based experiments reported Rtely, adult productivity is positively
related to health status, with decreasing marggtarns. The solution of the model shows
that ifa > 0.5, a boy's health in childhood, and produttiin adulthood, will exceed
systematically a girl's health and productivitymidlife, again solely as a consequence of

bias toward boys in mothers’ time allocation.
1.6 Government

The government invests in infrastructure and spemdsducation, health, and some
unproductive (or, rather, not directly productiteyms. Shares of spending are all taken to be
constant fractions of government revenues. Thesmtes, in turn, consist only of taxes on
the wage income of adults, both males and femalépublic services are provided free of
charge to firms and families. The government caiootow and therefore must run a

balanced budget in each period.

185ee Agénor (2012 Chapter 5) for a review of the evidence.
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The government also produces health services byicang public capital in
infrastructure and the flow of spending on healitus, access to infrastructure is essential to
the production of health servicEsWith full depreciation for simplicity, the stock public
capital in infrastructure at the beginning of amyipd is simply equal to the flow of
investment in the previous period. However, investmn infrastructure, as well as spending
on health and education, are all inefficient—onlyagtion of these flows is actually
converted into public capital (in the first casejl &ffectively serves (in the second and third

cases) to enhance the production of health andaéidncservice$®
1.7 Bargaining Power

An important feature of the model is the bargaimoegver of women, which is assumed
to evolve as a function of the relative levels ofrfan capital of husband and wffeThe
model implies that in equilibrium women's bargagmpower depends fundamentally on a
key structural parameter: the allocation of mothtaree to their sons and daughters, as
measured bw. The stronger the bias toward boys in childhobd {tigher is), the lower
the human capital women eventually accumulate tlamdveaker their bargaining position
later in life. In that sense, inequality in the fanfthe consequence of social norms) leads to
inequality in the work place. The model also implikat, consistent with the evidence, a
higher level of women’s bargaining power translatgs a higher savings rate for the family
and more resources devoted to child reafffg.

See Agénor (2012, Chapter 3). For instance, access to electrisigssential for hospitals to function,
whereas roads allow qualified medical personnélaeel back and forth between urban and rural areas

?n the actual model, the production of public calpin infrastructure requires combining the flow
spending on infrastructure and the existing stdgublic capital. We abstract from this complicatioere.

“lother measures that have been suggested in tratuite as determinants of bargaining power include

the male-female ratio of earned incomes, the stifaassets that they hold within the household ttepas of
decision-making within the household (as revealedyveys), and women'’s access to financial sesvice
However, it can be argued that (at least) sombexfé measures are likely to be highly correlate¢d melative
educational outcomes.

#2As documented by Morrison et al. (2007), Doss (30aad World Bank (2011), studies consistently
show that when mothers’ control over a family’so@ges increases, households allocate more of these
resources to children's health and education.

“Note also that, as indicated earlier, governmeendimg shares are assumed to be fixed fractions of
tax revenues; it is possible that these sharesi@sib be a function of women'’s bargaining powethie sense
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Women'’s bargaining power plays a significant roléhe model. The reason is that, as
noted earlier, men and women have different pratere in terms of current consumption
and preference for children’s health: men valuesaomption in adulthood more, whereas
women value children’s health more. Because théyamde preference parameters in both
cases (given the joint optimization process) depmnthe bargaining power parameter, a
change in that parameter changes the (weightedy@e® as well. In particular, an increase
in women'’s bargaining power lowers preference torent consumption (which promotes
savings) and increases the relative preferendeedfaimily for children’s health. In addition,
the average survival probability also tends togase, which also promotes savifigs.

Finally, the model is closed by imposing an assatket clearing condition, which
requires tomorrow's private capital stock to beatduitoday’s savings by adults currently
alive. For simplicity, and in parallel with the assption about public capital, private capital

is assumed to depreciate fully within a period.
2. Women’s Time Allocation and Long-Run Growth

As shown in Agénor (20H)}, the solution of the family’s optimization probieyields
equilibrium values for women's time allocation dhd total fertility rate. A key relationship
is the inverse link between time allocated to hamealuction and access to public capital; it
implies that both time allocated to market work &nte allocated to child rearing (which are

both productive in this setting) are positivelyateld to greater access to infrastructure.

The solution of the complete model (accountinghimaman and physical capital

accumulation, both public and private) leads t@splicit expression for the economy’s long-

that an increase in that parameter could leadutfirevomen’s role in the political process, to mgpending
allocated to education and health. However, treeseant evidence of this effect.

#*Note that if it had been assumed that women'’s liairgapower depends on relative wages, rather
than relative stocks of human capital, it wouldatfeinction of the parameter that measures gendsratiwork;
thus, gender bias in the workplace would transtgtegender bias in the family—and vice versa, gitleat it
would affect women'’s time allocation and eventu#tig health, productivity, and wages of daughtadssons.
This two-way causality may be important in somertagas.
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run growth rate, which depends on the long-runealthe public-private capital ratio and
the health status of adult females, as well as wisrtene allocation parameters. Both the
male-female health status ratio, and the male-ferimaiman capital ratio are constant and

depend positively on the family bias parameter,

It is worth stressing that in the model presdrgarlier, the subutility functions were
both assumed to have a log-linear form. This sifigglisignificantly the analysis—by leading
to a savings function that depends linearly on wagdy, and by allowing an explicit
derivation of the economy’s long-run growth rataisTis a critical step for policy analysis, as
discussed later. In addition, it implies that wade not matter in fertility and women's labor

allocation decision&

However, in general higher wages induce two oppafiects: a positive income
effect, which raises both consumption and leisarel thus reduces women's time allocated to
market work), and a substitution effect, which sgémm the increase in the opportunity cost
of leisure (and therefore raises women's time atkxt to market work}® These two effects
exactly offset each other with logarithmic utili®y contrast, with a more general utility
function, an increase in the wage rate or the éstenate would have ambiguous effects on
women's time allocated to market wéfKThis ambiguity may explain why microeconomic
studies of women's labor supply response to changesess to infrastructure have often
found conflicting results. For instance, Dinkeln{@011) found that women's time allocated
to market work increases in response to improvedsxcto electricity. By contrast, Koolwal
and van de Walle (2010), in a study of eight caastrfound that improved access to safe

water increases women's leisure and raises schomlraent rates—possibly through more

By implication, the parameter measuring gender iniase workplace has no effect either on women's
labor supply to the market.

“*Recall that in the model men allocate all theiretitn market work; so we abstract in this discussion
from the labor supply effects of changes in wagebsfacus instead on women'’s response.

?’As can be inferred from the results in Boucekkinale(2009) in particular, if the intertemporal
elasticity of consumption is less than unity, acréase in the market wage would unambiguously ra@aen's
labor force participation rate.
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time allocated by mothers to their children, a piitve activity in the present setting—rather

than off-farm labor market participation for womén.

The fact that a change in the market wage has &#mgaous effect on women's market
work with more general utility preferences is pataty important. The reason is that the
stock of public capital, through its effect on tharginal productivity of labor, has a positive
effect on wages. So when that stock increases #irernow two effects on women's labor
supplied to the market: a direct (negative) eftectime allocated to home production, as
identified earlier, and an indirect effect throumhincrease in wages. If the effect on labor
supply associated with a change in wages is pegiecause the substitution effect
dominates the income effect), then the reallocadiotnme toward market work associated
with the reduction in time spent in home produci®magnified. But if it is negative, the net,
general equilibrium impact on women's time allodatemarket work (accounting for both
direct and indirect effects) may be negligible eer negative. However, the income effect
would have to be fairly large relative to the sithtibn effect and the direct time reallocation
effect combined, for this outcome to prevail. Thisrao strong empirical evidence to suggest

that this is actually the case for women in poartaes.

Note also that the impact on women's labor supy depend on thigypeof
infrastructure that they have access to. In addiiiadivisibility in labor supply decisions, and
the lack of market employment opportunities for veonfas argued by Bhalotra and Umana-
Aponte (2010)) may explain a muted response. Ihqudar, if labor supply decisions are
indivisible (or equivalently, part-time work is nfgasible), changes in the amount of time
saved as a result of greater access to infrastaiatauld need to be very large to have a
detectable impact on labor supplied to the maiketse effects are important to keep in mind

when evaluating the results of policy experiments.

“Another explanation for the improved schooling omtes, as noted by Koolwal and van de Walle
(2010), may be related to the fact that water ctib@ was the main responsibility of children. Ttas
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IV. ILLUSTRATIVE CALIBRATION

To illustrate possible outcomes, and examine thgachof public policy, the model is
calibrated for a low-income country, Benin. Caliiia uses five sources of information. The
first source is information gleaned from the litera on applied OLG models. For instance,
the rate of discount (on an annual basis) is setcanventional level of 0.04. The second
source is information based on various econometrguantitative studies for developing
countries, which provide evidence on productiostiddies and spending efficiency
parameters. For instance, the elasticity of macketéput with respect to private capital is set
at 0.35, whereas the elasticity with respect tdipwapital is set at 0.15; both are
conventional estimated values for developing coestfsee Agénor (204)). Dabla-Norris et
al. (2012, Table 1) provide an estimate of thecedficy parameter for public investment in
Benin, which is of the order of 0.39, on a scal® o6 1?° Thus, according to this estimate, in
Benin more than 60 percent of public investmenindrastructure is “wasted,” in the sense
that it does not turn into public capital. In tHesance of data specific to the education and
health sectors in Benin, the efficiency paramefi@rspending on education and health are set

at the same value.

The third source of information is basdidectly on country data, which include a
variety of sources—the World Development Indica(@#Dl) database of the World Bank,
reports by the International Monetary Fund (IMFdaocuments published by the United
Nations (UN). For instance, from UN data, the feytrate is taken to be 5.0. Survival
probabilities are calibrated as follows. AccordindJN data, in 2009 life expectancy at birth
in Benin was 56.7 years on average, with 55.6 yleansien and 57.8 years for women. This
gives an annual death rate of 1/55.6 = 0.018 far arel 1/57.8 = 0.017 for women. The
survival probabilities (or, equivalently here, sual rates) can thus be estimated as 1 - 0.018
=0.982 for men and 1 - 0.017 = 0.983 for womere 3trvival rate for children is calculated
in a similar manner, using also UN data; it israated by taking one minus the under-five

mortality rate (defined as the number of deathshdfiren under five per 1,000 live births),

tantamount to child labor, which is not consideggglicitly in the model.
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which is about 146/1000 for Benin according to Udad Thus, the child survival rate is equal
to 1-0.146 = 0.854.

The effective tax rate on output (the main sourfagowernment revenue in the model)
is set at 16.3 percent, which corresponds to tkeaae ratio of tax revenues to GDP given in
WDI for Benin during the years 2004-07. The shdrgavernment spending on health is
based on the average estimate from WDI for theode2004-07 and is set at 0.12. The share
of government spending on education is based oavbkage estimate from WDI for the
years 2004, 2006, and 2007 and is set at 0.17sfid® of government investment on
infrastructure is set at 0.05, based on unpublisiiedd Bank data. These numbers imply

from the budget constraint that the share of spendn other items is 0.66.

The fourth source of information is basadirectly on country data, that is,
parameters that are obtained by transforming rae aaailable directly. For instance, the
bargaining power of women is set at 0.34. Thisesponds to the relative literacy rate of
adult females (ages 15 and above) for Benin in 2888iven in WDI, divided by the sum of
literacy rates for males and females, that is,/28311+53.5). The idea is that this ratio
provides a good proxy for the relative human cdpitavomen, and that this corresponds to

the main determinant of bargaining power, as hygg#ed in the model.

Based on the information collected from all thess/us sources, a final set of
parameters is derived by induction, to ensuredhdhe formulas (and composite parameters)
in the model hold as they appear in the reduceah-fxpressions for women'’s time
allocation, female health status, the public-pevedpital ratio, and the long-run growth rate
of the economy. This set consists mainly of undiegyreference parameters (for both males
and females) which are typically unobservable.ifstance, the private savings for Benin is
estimated on the basis of the preliminary dat®2@f19 for “Nongovernment saving”,
published by the IMF (2011, Table 1). Combiningt thi@ce of information with the

estimated survival probabilities given earlier, thmily’s preference parameter for current

®Dabla-Norris et al. (2012) define their metric oraage of 1 to 4, with a value of 1.56 for Benimist
value was simply divided by 4 to obtain an indicdtounded by unity.
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consumption is derived residually from the formptavided by the model for the savings
rate; and given the value of the bargaining paranarived earlier, individual parameters

for males and females are derived. These estimatesuch that, as discussed in the previous
section, the preference parameter for males isehitjtan the parameter for femafé

similar procedure is used to estimate male and lleparameters for children’s health.

The result of the calibration exercise showsjristance, that in the benchmark case
the initial public-private capital ratio is 0.28chthat women allocate 30 percent of their time
to home production, 28.7 percent to child rearingdtal, that is, as given by the gross
number of children, 5.0, multiplied by the chiladftbsurvival rate, 0.854, and by the time
allocated to each of them, 0.067), and 41.3 petcemiarket work (see Figure 6). These
numbers show that an index of “anti market” biagzomen’s time allocation, given by the
ratio of time allocated to market work relativetitne allocated to other tasks, 41.3/(30+28.7),

is 0.7, which is quite high compared to a “neutrediue of 0.5.

Figure 6
Benchmark Calibration: Women’s Time Allocation

® Time allocated to home

roduction
41.3% p

H Time allocated to child
rearing

Time allocated to market
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%At the same time, however, some parameters renaaéhth pin down; in such conditions the strategy
is to choose low values to begin with, and thepddorm sensitivity analysis.
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V. POLICY EXPERIMENT: HIGHER INVESTMENT IN INFRASTR UCTURE

To illustrate the gender and growth effects ofasfructure in the model, we consider
a policy aimed at promoting women'’s access to #tftecture>* What we have in mind is an
investment program aimed at investing in areash(sgaural roads, power grids, etc.) that
may have a direct impact on women'’s ability to leegdte their time away from household
chores? This can be captured by considering an increagieeishare of investment in
infrastructure, which is initially 0.05, to 0.08.eMssume here that the increase in investment
in infrastructure is budget neutral, that is, ibffset by a change in another component of
spending, in such a way to leave total tax revegoastant on impact.

Consider first the case where the increase in tmast is financed by a cut in
unproductive spending. The immediate effect ofdieck is of course an increase in the
public-private capital ratio, which rises from auitial value of 0.28 to 0.44 and promotes
growth directly, by increasing the productivitymivate inputs. In addition, an increase in the
share of government spending on infrastructure tew®men’s time allocated to home
production. The drop in home production time isoagged with an increase in time allocated
to market work and time spent on child rearing—wfté latter leading to better children’s
health and, later in life, improved health in atioltd® In addition, the increase in the public-
private capital ratio raises the government’s gbib supply health services and the
efficiency of time that mothers allocate to chiégring. Thus, all of these effects also help to

promote growth per worker and health outcomes.

#1Although our focus in this paper is on the impddnérastructure on women'’s time allocation and
growth, the model described in the previous seateimbe used to analyse a great variety of publicips, both
“general” (changes in spending on education anttthemprovements in the quality of public expendd,
taxation, etc.) and gender specific (changes irctis¢ of child rearing, increase in women'’s barifgjrpower,
etc.). Agénor (2012 discusses several of these experiments.

%2The model does not allow an explicit distinctiorvieeen infrastructure-related spending that is “time
saving” specifically for women, and other typesrdgfastructure. Some of the latter type of spenditay not
lead to an increase in the “public” capital stpek se but rather to a buildup of private assets (fstance,
solar-powered cookers). Accounting for these assadsheir implications for time allocation and wtb would
be a useful extension of the framework presenteel. he

%3The increase in child rearing time is consisterthwie results of Koolwal and Van de Walle (2010)
on the impact of greater access to water infraktracn women'’s time allocation.
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Overall, after accounting for both the direct andiiect effects of infrastructure, the
growth rate of output of marketed goods increagesbiout 0.8 percentage points, at an
annual rate. Time allocated by women to home prioalucrops from a share of 0.3 initially
to about 0.23, whereas time that they spend in ebavkrk increases from 0.41 to 0.46. At
the same time, total time spent in child rearingeases from 0.287 to 0.316; this largely
reflects the fact that individual time spent onleekild rises from 0.067 to 0.074, given that

the policy does not have a noticeable effect orfetdity rate (see Figure 7.

Figure 7
Increase in Share of Spending on Infrastructuremafds Time Allocation
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rearing

Time allocated to market
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Consider now the case where the increase in inegtim infrastructure is financed
by a cut in anothgsroductivecomponent of government spending, say, the caseaithe
increase in the share of investment from 0.05@8 & matched by a drop in spending on
education, whose share therefore falls from 0.1001d. This case involves consequently a
trade-off between components of public expenditumdeed, although the transmission
effects highlighted above continue to operate, teeg to be mitigated because the reduction

in spending on education lowers the rate of hunaguital accumulation—which tends in turn

#In this experiment, the implicit assumption is thetor supply decisions are divisible, or equivéien
that part-time work is feasible. Otherwise, charigegomen's time allocation would be either negligi(as
noted earlier) or subject to thresholds.
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to slow growth in the long run. The numerical résutdicate that the increase in the annual
growth rate is now only 0.3 percentage points, caneqg to 0.8 previously. Qualitatively
similar results would obtain by considering an effsig decrease in the share of spending on
health services.

V. SUMMARY AND POLICY IMPLICATIONS

The purpose of this paper has been to study teetsfofexternalities associated with
health transmission and women'’s lack of accessftastructure on economic growth. The
first part provided a review of the evidence orsthissues. The second part presented a
computable overlapping generations (OLG) modelnofogienous growth that captures
these interactions—as well as inter- and intra-gaianal health externalities—and
characterized its properties, namely, the detertioinaf the equilibrium time allocation for
women, the equilibrium public-private capital ratémd the long-run growth rate of the
economy. The model was then calibrated and usaddtyze quantitatively the impact of a
policy aimed at improving access to infrastructomevomen’s time allocation. It was
shown that such a policy (especially when increasésrastructure investment are
financed by a cut in unproductive spending) carelszable benefits in terms of growth
and health outcomes. In a nutshell, our frameweookiges an important tool for studying
the gender dimension of growth-promoting policied Aow gender interacts with other

variables in the growth process.

Our analysis suggests several broader lessonsdorgting the role of women in the
growth process. First, the empirical evidence omew's time allocation shows clearly that
women bear the brunt of domestic tasks—processiog €rops, providing water and
firewood, and caring for children, etc. While sdcreligious and institutional factors are
important, economic and structural constraints—eigflg lack of access to core
infrastructure services in rural areas—play a s$icgmt role as well in explaining these
patterns. Growth-promoting supply-side policies mayyield desirable effects,

independently of other constraints (such as gebidsrin credit markets), if women are
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unable to reallocate their time to new activitiesduse of poor access to infrastructure.
Alleviating infrastructure-related constraints grdviding time-burden-reducing public
goods may thus be essential to reduce the shaimethat women devote to domestic tasks
and promote their participation in the labor foréem that perspective, providing better
access to roads may be as important as improvicgsado local community facilities (e.g.

wells, nurseries, sanitation provision, etc.).

Second, giving greater priority in development pamgs to access to water supply and
sanitation (e.g., standpipes in poor countriesg}rgnfor household needs, access to
appropriate means of transport, can all contribaiienproving women'’s health as well; and to
the extent that improved health lead to higherdifpectancy and a reduction in the rate of
time preference, it may promote investment in etiacawhich in turn may increase wages
and savings and induce a reallocation of familpueses toward children—all of which

contributing to higher growth.

Finally, health is an important mechanism througticl intergenerational
transmission of poverty takes place—children bata poorer families experience poorer
health in childhood, lower investments in humanitedjand poorer health in early adulthood,
all of which tend to be associated with lower eagsiin middle age. Although policies aimed
at promoting increased access to infrastructure Iraportant benefits for women (in
addition to other positive effects on growth) siinportant to ensure that the reallocation of
mothers’ time toward market work is not to the oheént of the health of their children—by
leading to a drop in time devoted to child reariwiih persistent effects in their adult lif2.
Thus, macroeconomic policies may need to be congaésd bymicroeconomiegneasures
aimed, in particular, at making it easier for moght® provide adequate care to their

children?® A possible route to explore in this context istmsider using instruments that

%Floro (1995) was one of the first to draw attentiorthe possibility that women’s time reallocated t
market work may be detrimental to children, andsgag to economic growth. Agénor, Canuto, and Raréa
Silva (2012) consider formally a case where impdoaecess to infrastructure, by reducing transportatosts,
may lead to a reduction in time allocated to chédring.

%Moreover, the fact that time allocated by mothersHild rearing is productive as a result of health
persistence means that one should be cautiousnig cencepts such as “time poverty” (see Blackdwh a
Wodon (2006)). For instance, if we were to introglintergenerational transfers in our formal aria)ytcould
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create pecuniary incentives for mothers to incréfaseuantity and quality of time devoted to
child rearing. For instance, refining further cdrmahal cash transfer programs (CCTs) sugh a
Oportunidadesr Bolsa Familiain Latin America could provide incentives, conalital on
health outcomes, without necessarily inducing mmthe divert time too hastily toward
market activity (Fiszbein and Schady (2009)). Adiadnal well-designed and targeted
payment for such services, while controlling foe tjuality of health outcomes for children

among beneficiaries, would be worth exploring.

well be that allocating more time to child rearingay is an optimal strategy for a family becausaises the
earning ability of children when they become adeléad thereby future transfers to parents in old age
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