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Abstract
Empirical evidence suggests that money in the hands of mothers (as opposed to fathers)
increases expenditures on children. Does this imply that targeting transfers to women pro-
motes economic development? Not necessarily. We consider a noncooperative model of the
household where a gender wage gap leads to endogenous household specialization. As a
result, women indeed spend more on children and invest more in human capital. Yet, depend-
ing on the nature of the production function, targeting transfers towomenmay be beneficial or
harmful to growth. Transfers to women are more likely to be beneficial when human capital,
rather than physical capital or land, is the most important factor of production. We provide
empirical evidence supportive of our mechanism: In Mexican PROGRESA data, transfers to
women lead to an increase in spending on children, but a decline in the savings rate.
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1 Introduction

Across countries and over time, there is a strong positive correlation between the relative
position of women in society and the level of economic development (Duflo 2012; Doepke
et al. 2012). Based on this correlation, among policy makers the idea has taken hold that there
may be a causal link running from female empowerment to development. If this link were to
prove real, empowering women would not just be a worthy goal in its own right, but could
also serve as a tool to accelerate economic growth.

Indeed, in recent years female empowerment has become a central element of devel-
opment policy. In 2006, the World Bank launched its Gender Action Plan, which was
explicitly justified with the effects of female empowerment on economic development.1

Female empowerment also made its way into the United Nations’ Millennium Development
Goals, again with reference to the claimed effects on development: “putting resources into
poor women’s hands while promoting gender equality in the household and society results
in large development payoffs. Expanding women’s opportunities […] accelerates economic
growth”.2

To the extent that female empowerment means reducing discrimination against women
in areas such as education and labor markets, a positive feedback from empowerment to
development is highly plausible. However, a number of empowerment policies go beyond
gender equality, and explicitly favor giving resources to women instead of men. For example,
many family cash transfer programs such as Oportunidades in Mexico pay out benefits to
mothers instead of fathers. Further, in 2008 the World Bank committed $100 million in
credit lines specifically to female entrepreneurs. Today, themajority of micro credit programs
around the world are available exclusively to women. While these policies may in part be
designed as a remedy for existing inequities (such as higher barriers for women in accessing
financial markets), in large part they are founded on the belief that they yield returns in terms
of economic development.

In this paper,we provide the first study to examine the development implications of gender-
specific transfers from the perspective of economic theory. Specifically, we incorporate a
theory of household bargaining into a model of economic growth, and examine whether
targeting transfer payments to women really promotes economic development.

At first sight, it may appear that existing empirical evidence is sufficient to conclude that
these policies boost economic growth. A number of studies suggest that when transfer pay-
ments are given to women rather than to their husbands, expenditures on children increase.3

To the extent that more spending on children promotes human capital accumulation, this may
seem to imply that empowering women will result in faster economic growth. In this study,
we take the empirical link from resources in the hands of women to investment in children
as given. Nonetheless, we argue that such evidence is not sufficient to establish the impact
of empowerment on development. Instead, the true effect of targeted transfers turns out to
depend on the specific mechanism that leads women to spend more money on children.

1 At the launch of theGenderAction Plan,World Bank president PaulWolfowitz said that “women’s economic
empowerment is smart economics […] and a sure path to development” (quoted on World Bank web page,
accessed on January 17, 2014). Similarly, in 2008 then-president Robert Zoellick claimed that “studies show
that the investment in women yields large social and economic returns” (speech on April 11, 2008, quoted on
the World Bank web page, accessed on January 17, 2014).
2 See http://www.worldbank.org/mdgs/gender.html, accessed on January 17, 2014.
3 A positive relationship between the female income share and child expenditures has been documented by
Thomas (1993), Lundberg et al. (1997), Haddad et al. (1997), Attanasio and Lechene (2002), Duflo (2003),
Qian (2008), and Bobonis (2009).
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The conventional interpretation of the observed gender expenditure patterns relies on the
assumption that women and men have different preferences, which we term the “preference
hypothesis”.4 And indeed, if all women highly valued children’s welfare whereas all men
just wanted to consume, putting women in charge of allocating resources would probably
be a good idea. However, we show that the facts can also be explained without assuming
that women intrinsically care more about children than men do. We develop a model in
which women and men value private and public goods (such as children’s human capital)
in the same way, but that nevertheless is consistent with the empirical observation that an
increase in female resources leads to more spending on children. Our result is driven by
endogenous division of labor in the household, and hence we refer to this alternative theory
as the “specialization hypothesis”. According to this hypothesis, the implications of targeted
transfers for economic development are not clear cut. In particular, we find that empowering
women is likely to accelerate growth in advanced economies that rely mostly on human
capital, but may actually hurt growth in economies where physical capital accumulation is
the main engine of growth.

We begin our analysis of the specialization hypothesis by developing a tractable theory of
decision making in a household composed of a wife and a husband. The spouses split their
time between working in the market and in household production, with the only asymmetry
between the spouses being a difference in their market wages. Each spouse makes decisions
taking the actions of the other as given, i.e., the household allocation is aNash equilibrium.An
important feature of the environment is that a large number of public goods is producedwithin
the household. Public goods are goods from which both spouses derive utility; examples
include shelter, furniture, and the many aspects of spending on and investing in children.
Household public goods are differentiated by the importance of goods and time in producing
them. In equilibrium, the low-wage spouse (i.e., typically the wife) specializes in providing
relatively time-intensive household public goods.5

We then ask how a mandated wealth transfer from husband to wife (which is equivalent
to the government re-directing a benefit that was previously paid out to the husband to the
wife) affects the equilibrium allocation. Even though preferences are symmetric, mandated
transfers affect male- and female-provided public goods differently, due to the endogenous
specialization pattern in household production. In particular, a transfer to the wife increases
the provision of female-provided, i.e. time-intensive, public goods. Given that child-related
public goods tend to be time-intensive, the model is consistent with the observed positive
effect of transfers targeted towomen on spending on children. In addition, amandated transfer
also increases the wife’s private consumption and lowers the husband’s private consumption.
Hence, the specialization hypothesis also rationalizes that transfers lead to more spending on
female clothing (Phipps and Burton 1998; Lundberg et al. 1997), while lowering spending on
male clothing, alcohol, and tobacco (Hoddinott and Haddad 1995; Duflo and Udry 2004).6

4 Studies that feature a preference gap between husband and wife include Lundberg and Pollak (1993), Ander-
son and Baland (2002), Basu (2006), Atkin (2009), Bobonis (2009), Browning et al. (2010), and Attanasio and
Lechene (2014), although none of these papers explicitly considers the growth effects of transfers to women. In
Browning (2000) a preference gap (women discount the future less) arises endogenously from higher female
longevity. We examine the effects of transfers in a preference-based model in an earlier version of this paper
(Doepke and Tertilt 2011).
5 Specializationwithin the householdwasfirst discussed in the literature on the sexual division of labor (Becker
1981). However, most of this literature employs unitary or collective models of the household, whereas we
embed household production in a noncooperative model. A few authors have also explored a semi-cooperative
approach, e.g., Gobbi (2018) and d’Aspremont and Ferreira (2014).
6 Assuming, of course, that men are more likely to dress in male versus female clothing, and that they spend
a greater share of their private consumption on alcohol and tobacco.
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Turning to implications for development, we find that the specialization hypothesis leads
to a fundamentally different tradeoff than does the preference hypothesis.7 Under the prefer-
ence hypothesis, i.e., women derivemore utility from public goods andmenmore utility from
private goods, when imposing a mandated transfer from men to women the resulting higher
public-good spending (such as spending on children) comes at the expense of male private
consumption. In contrast, according to the specialization hypothesis the increase in the pro-
vision of female-provided public goods comes at least partly at the expense of male-provided
public goods.

To spell out what this means for economic growth, we embed our model of house-
hold decision making into an endogenous growth model driven by the accumulation of
human and physical capital. Parents care about their private consumption and their children’s
future income, which they can raise by investing in children’s human capital (which is time-
intensive) and by leaving bequests of physical capital. In equilibrium, bequests are provided
by husbands, whereas wives play a large role in human capital accumulation. We show that a
mandated transfer from husband to wife leads to an increase in children’s human capital, but
a decrease in the physical capital stock. Whether such a policy increases economic growth
depends on the state of technology. In a setting where human capital is the main driver of
growth, mandated transfers to women do promote development, but they slow down eco-
nomic growth when the share of physical capital in production is large. Given that the human
capital share tends to increase in the course of development, our results imply that mandated
transfers to women may be beneficial in advanced, human capital-intensive countries, but
are unlikely to promote growth in less developed economies.

Of course, the implications of female empowerment for economic development also
depend on the relative importance of the specialization hypothesis developed here versus
the preference hypothesis. It is not our intention to deny the possibility that men and women
have different preferences,8 but it is not obvious how important such differences are for
explaining the data. Experimental evidence shows that women are more risk-averse than
men, but in regard to social preferences (which would be more relevant here) results are
inconclusive (Croson and Gneezy 2009).9 We also do not claim that our theory accurately
describes the behavior of all couples. For the specialization hypothesis to account for the
data, we only need that there is a non-negligible fraction of couples who spend their money
separately and act noncooperatively along the lines described by the model, while others may
pool resources and hence do not respond to mandated transfers.

To assess the empirical relevance of the specialization hypothesis, we use data from the
Mexican PROGRESA Program. This is a well-studied program that has been used before to
document that higher female income shares lead to higher spending on children and lower
spending on alcohol and tobacco (Attanasio and Lechene 2002). We expand the analysis of
Attanasio and Lechene by focusing on total spending and the saving rate. In line with the
mechanism of our model, we find that a rise in the female income share not only leads to
higher expenditures on children, but also increases total spending and leaves less resources
for saving.

7 Throughout this paper, we use the terms “preference hypothesis” and “preference-based mechanism” for
the assumption that women intrinsically care more about children than men do.
8 In fact, we allow for a preference gap in our own previous work (Doepke and Tertilt 2009) and provide
evolutionary justifications for why such a gap may exist.
9 There is also evidence that women and men focus on different local public goods as policymakers (Chat-
topadhyay and Duflo 2004; Beath et al. 2017; Miller 2008), but again such differences could be equally
explained by preferences or by endogenous specialization.
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Similar findings have been documented by other authors in the context of credit extension
(Pitt and Khandker 1998; Khandker 2005) and transfers to small business owners (de Mel
et al. 2009; Fafchamps et al. 2014). Additional relevant evidence is provided by the study
of Haushofer and Shapiro (2016) of a field experiment in Kenya that randomized the gender
of the recipient of a cash transfer. Once again in line with the specialization hypothesis,
they find that ownership of metal roofs (an investment good) increases much more after a
transfer if the recipient is male rather than female. In sum, there is by now sizeable empirical
evidence supporting the implication of the specialization hypothesis that mandated transfers
induce a reallocation frommale- to female-providedpublic goods.Wealso describe additional
empirical implications of the specialization hypothesis that could be tested in future research,
such as that mandated transfers should have big effects only when women and men have
sharply distinct roles and are specialized in providing different public goods.

Our overall conclusion is that there is good evidence that the specialization hypothesis
is relevant. However, we also believe that more work is needed to quantify its importance
relative to the preference hypothesis. More generally, to draw reliable conclusions about how
household-level interventions will affect development, we need a better understanding of the
process of household decision making in developing countries, which requires a back-and-
forth between modeling and measurement. Without such an understanding, taking intuitions
developed from one particular channel to policy interventions may be premature.

1.1 Relationship to literature

Our analysis builds on the literature on the noncooperative model of the household, which
in turn is closely related to the literature in public economics on the voluntary provision of
public goods.10 Relative to these literatures, a novelty of our paper is that we consider a setting
with a continuum of public goods that are distinguished by the time-intensity of production.
Another branch of the literature on family decision making relies on cooperative models,
where couples can commit to an efficient outcome rather than choosing a best-response
strategy.11 We rely on a noncooperative model here, because our objective is to explore a
channel that does not rely on women and men having different preferences, whereas under
cooperative decision making the preference hypothesis turns out to be the only possible
explanation for mandated transfers having effects. The reason for this is that in a cooperative
model, resources are pooled in the budget constraint, so that mandated transfers cannot affect
public-good spending through the constraint set. Rather, the only possibility is that mandated
transfers shift the spouses’ bargaining power. A shift in bargaining power, in turn, only affects
the allocation if women andmen have different preferences for public-good spending (at least
on the margin).12

Another difference between noncooperative and cooperative models is that under non-
cooperative decision making, the equilibrium allocation is generally not fully efficient. A
common argument in favor of efficiency in marriage is that couples are in a long-term rela-
tionship and often care about each other. However, to explain why mandated transfers affect

10 See Lundberg and Pollak (1994) and Konrad and Lommerud (1995) for the noncooperative model of the
household, and Bergstrom et al. (1986) for a discussion of the voluntary provision of public goods. Some of
our theoretical results on the noncooperative model build on Browning et al. (2010) and Lechene and Preston
(2011), who work out the properties of noncooperative household demand under general conditions, but do not
focus specifically on the issue of differences in the opportunity cost of time within the household. Heath and
Tan (2019) provide another recent application of the noncooperative model in a developing-country setting.
11 See, e.g., Manser and Brown (1980), McElroy and Horney (1981), and Chiappori (1988, 1992).
12 See Blundell et al. (2005) and Cherchye et al. (2012).
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outcomes, any model must include some source of inefficiency. The difference is one of
degree: a cooperative model capturing the preference hypothesis would satisfy static effi-
ciency but violate ex-ante efficiency (because bargaining power and allocations depending
on whether some income is labeled as female or male is not ex-ante optimal), whereas our
noncooperative model also allows for static inefficiency. Dynamic inefficiencies can arise
from limited commitment (such as the possibility of unilateral divorce, see Mazzocco et al.
2013; Voena 2015).13 A number of empirical papers fail to reject static efficiency, but Chiap-
pori and Naidoo (2019) show that the usual test for efficiency does not actually distinguish
between (efficient) collective and noncooperative models, and Dauphin et al. (2018) find
that a more demanding test does reject efficiency in a number of settings. Other authors
provide direct evidence of significant static inefficiencies in family decision making in the
developing-country context (Udry 1996; Duflo and Udry 2004; Goldstein and Udry 2008).
The specialization hypothesis is relevant if at least a fraction of households fails to act coop-
eratively, which Del Boca and Flinn (2012) argue to be the case even in a rich-country
setting.14

In our noncooperative model, each spouse has their own individual budget constraint.
At first sight, this may appear to be an odd assumption, given that (especially in developed
countries) many couples combine their finances. However, it has been documented that
families throughout the world use various budgeting systems, and separate accounts are
common (Pahl 1983, 1995; Kenney 2006). In the Western world, separate budgeting is often
observed among younger and more affluent couples, couples where both spouses work, as
well as cohabiting couples (Lauer andYodanis 2014; Pahl 2008). Importantly for the purposes
of our study, separate budgeting is also prevalent in many developing countries, notably in
Sub-Saharan Africa (Pahl 2008).15 We also show in Sect. 2.3 that our results are robust to
allowing for voluntary transfers between the spouses.

Our work also relates to a recent political-economy literature on the causal link from
development to women’s rights (Doepke and Tertilt 2009; Fernández 2014). In contrast
to these papers, here we explore the reverse link from female empowerment to economic
development.16

In the following section, we introduce our baseline model of household decision making
and show how mandated transfers to women affect the supply of public goods. In Sect. 3, we
embed this model in a macroeconomic model of endogenous growth, and demonstrate that
the growth effect of mandated transfers hinges on the importance of physical versus human
capital in production. In Sect. 4 we contrast the empirical implications of the specialization
hypothesis to those of the preference hypothesis, and we provide empirical evidence from
Mexico that supports the specialization hypothesis. Section 5 concludes. All proofs and
extensions of the baseline model are contained in the online appendix.

13 Empirically, dynamic efficiency can be assessed by measuring couples’ bargaining power over time. Lise
and Yamada (2018) show that in Japanese data, bargaining power responds to relative wages, suggesting
dynamic inefficiency.
14 They estimate that about one-fourth of American couples behave in a noncooperative way. See Mazzocco
(2007) for a related test of ex-ante efficiency, Ashraf (2009) for evidence on inefficiency concerning financial
choices, and Iyigun and Walsh (2007) on inefficiencies arising from pre-marital investments.
15 Caldwell (1976) writes about families in tropical Africa: “Husbands were not expected to provide for their
wives. In recent years males […] have continued to resist assuming economic responsibility for their wives”.
16 The role of gender equality for economic growth is also analyzed in Galor and Weil (1996), Lagerlöf
(2003), and de la Croix and Vander Donckt (2010), but these papers do not analyze the effects of transfers,
and instead focus on the link between gender equality and demographic change.
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2 The effect of mandated transfers on public-good provision in a
noncooperativemodel of the household

In this section, we describe our baseline model of household decision making, and analyze
the implications of mandated transfers for the equilibrium allocation. We consider a couple
consisting of a woman and a man who both derive utility from a set of public goods in the
household. The two spouses have separate budget constraints, and (following the standard
noncooperative model of the household) the provision of public goods is determined as a
Nash equilibrium between the spouses.

2.1 The household decision problem

Preferences are symmetric between women and men. In particular, the husband and wife
have utility functions:

log(cg) +
∫ 1

0
log (Ci ) di . (1)

Here cg is the private-good consumption of the spouse of gender g ∈ { f ,m} (female and
male), and the {Ci } are a continuum of public goods for the household, indexed from 0 to
1. The public goods represent all final or intermediate goods that the spouses jointly care
about, such as shelter or goods related to children. In Sect. 3 below, we provide a concrete
example where all public goods are intermediate goods that affect child quality, but the
general analysis is equally applicable to other kinds of public goods. We use log utility to
simplify the exposition; however, the main results carry over to more general settings.17

A key characteristic of the environment is that the public goodsCi are produced within the
household using household production functions that combine purchased inputs and time.
The spouses split their time between household production and participating in the formal
labor market. The only asymmetry between the spouses is a difference in their market wages
wg .

Different public goods are distinguished by the relative importance of goods and time in
producing them. Specifically, each public good is produced using aCobb-Douglas technology
where the share of goods and time varies across goods. Public good i has share parameter
α(i) ∈ [0, 1] for the time input and 1−α(i) for goods.We assume (without loss of generality)
that the function α(i) is such that the public goods are ordered from the least to the most
time-intensive, i.e., α(i) is non-decreasing, with α(0) = 0 and α(1) = 1. As we will see,
the shape of the α(i) has important implications for the effects of mandated transfers on
public-good provision.

Each public good can be produced by either spouse; however, each spouse has to combine
labor with his or her own goods contribution. Thus, it is not possible to provide only the
goods input for a particularCi and leave it to the spouse to provide the labor. This assumption
captures that time and goods inputs often cannot be separated. For example, the public good
“getting children fed” requires shopping for groceries first, which takes time and knowledge
of what the children like to eat. The spouse who typically does not do the feeding may lack
such knowledge.18 We show that our results are robust to relaxing this assumption in Sect. 2.3
below. The assumption that each public good can be produced with equal productivity by

17 Generalizations in terms of preferences and technologies are discussed in Appendix F (online appendix).
18 The requirement for provision of goods and time by the same spouse can also be microfounded through
a monitoring friction, i.e., spouses can provide cash to each other, but they cannot monitor how the cash is
being spent. For evidence on asymmetric information and monitoring frictions in families see Chen (2006),
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either spouse implies that male and female provision are perfect substitutes for a given good.
However, the model still allows for complementarities between male and female provision
given the way that male- and female-produced public goods enter the overall utility from
public goods. Our results hold up as long as the overall substitution of female versus male
provision of public goods is not frictionless.While in ourmodel this friction exclusively stems
from variation in comparative advantage across a variety of public goods, other mechanisms,
such as more pervasive complementarities between female- andmale-provided inputs, would
yield similar results.

Each spouse maximizes utility, taking the other spouse’s behavior (in particular, con-
tributions to public goods, Cg,i ) as given. In other words, the solution concept is a Nash
equilibrium, which is the sense in which decision making is noncooperative. The problem of
the spouse of gender g ∈ { f ,m} is to maximize (1) subject to the following constraints:

Ci = C f ,i + Cm,i ∀i, (2)

Cg,i = E1−α(i)
g,i T α(i)

g,i ∀i, (3)

cg +
∫ 1

0
Eg,i di = wg(1 − Tg) + xg, (4)

∫ 1

0
Tg,i di = Tg. (5)

Here Eg,i is goods spending on good i by spouse g, Tg,i is the time input for good i , Tg is the
total amount of time spouse g devotes to public goods production,wg is the market wage, and
xg is wealth (e.g., an initial endowment or lump-sum transfer). Equation (2) states that the
total provision Ci of public good i is the sum of the wife’s and the husband’s contributions.
Equation (3) gives the household production function for good i , where the share parameters
depend on i . Equation (4) is the budget constraint of spouse g. Each spouse has a time
endowment of 1, so that 1 − Tg is the time supplied to the labor market. Equation (5) is the
time constraint, which states that all time contributions to public goods add up to Tg .19

Note that the maximization problem does not include a participation constraint (i.e., the
requirement that each spouse should be better off with the partner compared to being single).
The reason is that such constraints would never bind in our model, as each spouse is always at
least weakly better off with a partner. This result follows from our assumption of public goods
and voluntary contributions. In equilibrium, spouses receive non-negative contributions to
public goods from their partner, and they are not giving anything up in order to be together.

Definition 1 (Noncooperative equilibrium) An equilibrium for givenwages andwealth levels
{wg, xg} for g ∈ { f ,m} consists of a consumption allocation {cg,Ci } for g ∈ { f ,m} and
i ∈ [0, 1] and household production inputs and outputs {Eg,i , Tg,i , Tg,Cg,i } for g ∈ { f ,m}
and i ∈ [0, 1] such that for g ∈ { f ,m}, the choices cg , Eg,i , Tg,i , Tg , Cg,i , and Ci maximize
(1) subject to (2) to (5), taken the spouse’s public good supplies as given.

We now show that the household bargaining game has a generically unique equilibrium.
The reason is that as long as male and female wages are different, each spouse has a com-

Footnote 18 continued
Castilla and Walker (2013), de Laat (2014), and Hoel (2015). This still leaves open the possibility of general
transfers between spouses that are not targeted towards specific public goods. Such general transfers are
considered in Sect. 2.3 below.
19 For simplicity, throughout the paper we do not impose a constraint requiring that time spent on market
work has to be non-negative. This constraint is never binding if there is only wage income, and imposing the
constraint leaves all results intact, while complicating the notation.
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parative advantage in providing either time- or goods-intensive public goods. Hence, the
low-wage spouse provides a range of time-intensive goods, whereas the high-wage spouse
provides goods-intensive goods. The following proposition summarizes the properties of the
equilibrium. We focus on the case of the husband having a higher wage. The case where the
wife has a higher wage is analogous.

Proposition 1 (Separate spheres in equilibrium) Assume 0 < w f < wm. There is a gener-
ically unique Nash equilibrium with the following features. There is a cutoff ī such that all
public goods in the interval i ∈ [0, ī] are provided by the husband (i.e., the husband provides
goods-intensive goods), while public goods in the range i ∈ (ī, 1] are provided by the wife
(the wife provides time-intensive goods). Private and public consumption satisfies

Ci =

⎧⎪⎨
⎪⎩

(1 − α(i))1−α(i)
(

α(i)
wm

)α(i)
cm for i ∈ [0, ī],

(1 − α(i))1−α(i)
(

α(i)
w f

)α(i)
c f for i ∈ (ī, 1].

(6)

If the cutoff ī is interior (i.e., neither spouse is fully specialized in public- or private-good
production), it is determined such that female andmale provision of public goods is equalized
at the cutoff. Hence, if ī ∈ (0, 1), the cutoff and private consumption satisfy the condition:

(
wm

w f

)α(ī)

= cm
c f

. (7)

While a positive gender wage gap is a key assumption throughout the paper, we do not take a
stand on what the ultimate driving force behind the wage gap is. For our purposes, it is irrel-
evant whether it is due to intrinsic productivity differences between genders, discrimination,
or a gap in education or experience.20

Division of labor in household production is a result shared by many models of the house-
hold (see Becker 1981). Amore specific feature of our noncooperative model is that there is a
division not only in labor inputs but also in decisionmaking. This implication is in linewith an
empirical literature that finds that many couples separate spheres of responsibility within the
household. Such a division is particularly prevalent in Africa (Boserup 1985; Caldwell and
Caldwell 1987).21 Pahl (1983, 2008) reports a sharp division of tasks in two separate studies
of British couples. Husbands are often in charge of moving, finances, holidays, home repairs,
eating out and the car, while women make decisions regarding interior decoration, food,
child care and school expenses, and children’s clothing.22 The phenomenon that husbands
and wives are in charge of different purchasing decisions is studied also in the marketing
literature.23

20 It would be straightforward to derive an endogenous wage gap due to education decisions if one started
with a small gender asymmetry, e.g. in time endowments due to pregnancy; see Echevarria and Merlo (1999)
for such a model.
21 Citing from Boserup (1985, p. 388) “Even though African women often provide the primary or sole
economic support of children, their husbands […]have the right to decide on the living arrangements, education,
future occupation, and marriage partners of their children”.
22 There is also evidence that the public goods provided by women are indeed more time intensive than those
that husbands are in charge of. Aguiar and Hurst (2007) show that in the United States, the most time intensive
home production categories are cooking and cleaning, shopping, and child care, all of which are tasks that
are predominantly done by women. The only category where men provide more time than women comprises
homemaintenance, outdoor cleaning, vehicle repair, gardening, and pet care. This is also the smallest category
overall in terms of time use.
23 For example, Wolgast (1958) finds that women are more likely to be in charge of general household
goods, while husbands are often in charge of car purchase decisions. Green and Cunningham (1975) finds that
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The idea of separate spheres in decision making was first introduced into economics by
Lundberg and Pollak (1993). However, Lundberg and Pollak assume an exogenous separa-
tion of spheres, whereas our model features an endogenous separation.24 This distinction is
important, since the division of spheres may change in response to government policy, as we
will see in the next section.

2.2 Effect of mandated transfers on public-good provision

With the equilibrium characterization at hand, we can now ask how changes in relative female
and male wealth affect outcomes. Specifically, we are interested in whether (and how) giving
a government transfer to the woman instead of the man affects the allocation. We model this
formally as a mandated wealth transfer from husband to wife. However, it should be easy to
see that this results in the same comparison as giving a specified amount of aid to either one
spouse or the other.

Consider a mandated wealth transfer from the husband to the wife, i.e., an increase ε > 0
in the wife’s wealth x f and a corresponding decline in the husband’s wealth xm . Given (6),
we see that any two public goods that are provided by the same spouse both before and
after a change in transfers will still be provided in the same proportion, because public-good
provision is proportional to private consumption. However, the wife’s private consumption
rises relative to the husband’s private consumption after the transfer, which also implies that
the transfer increases the provision of female-provided public goods relative tomale-provided
public goods.

Proposition 2 (Effect of mandated transfers on public good provision) Assume 0 < w f <

wm and that α(i) is strictly increasing in i . Consider the effects of a transfer ε > 0 from
the husband to the wife, i.e., the wife’s wealth increases from x f to x̃ f = x f + ε, and the
husband’s wealth decreases from xm to x̃m = xm − ε. Let ĩ be the new cutoff between male
and female provision, and let c̃ f , c̃m , and C̃i denote the new equilibrium allocation. If the
cutoff is interior both before and after the transfer, then the cutoff decreases, ĩ < ī . The
ratio of female private consumption to male private consumption c̃ f / ˜cm increases after the
transfer. The ratio of always female-provided public goods (i ≥ ī ) to always male-provided
public goods (i ≤ ĩ ) increases by the same percentage. Hence, a transfer to the low-wage
spouse increases the relative provision of public goods provided by this spouse.

At first sight, the finding that a transfer to a spouse increases the public-good provision
of this spouse may seem unsurprising. However, it stands in contrast to a well-known result
in public economics on the private provision of public goods. The result states that when
the equilibrium is interior in the sense that all providers make voluntary contributions (in
this case, husband and wife), a redistribution of income between the providers leaves the
equilibrium allocation unchanged, so that a (local) version of income pooling prevails.25

In our model, the income pooling result breaks down because of the continuum of public
goods. It is well-known that income redistribution does matter in voluntary contribution

Footnote 23 continued
groceries fall in the female sphere, whereas life insurance and car purchase decisions are typically in the male
sphere. See also Davis (1976) for a survey.
24 Browning et al. (2010) derive a similar seperate-spheres result in a model with a finite number of public
goods, but in their model specialization is driven by different preferences rather than different wages and home
production.
25 See Warr (1983) and Bergstrom et al. (1986).
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games with a finite number of goods if the equilibrium is at a corner.26 Because of our
continuum of goods, even though the allocation is interior in the sense that both spouses
contribute to public goods, each good is provided by only one spouse, so that there is a
corner solution for any given public good. In this setting, the key determinant of the new
level of public-good provision after a transfer is the move in the cutoff between male and
female provision of public goods. The force that increases female provision is that the wife
receives the transfer; the force that lowers female provision is that in the new equilibrium,
the wife provides a wider range of public goods. In the classic public-economics result, the
increased contributions of one spouse are fully offset by a reduction in contributions of the
other spouse. In contrast, in our model the move in the cutoff does not fully offset the direct
effect of the transfer. When wealth is transferred to the wife, the provision cutoff moves
towards public goods that are more goods-intensive, and hence public goods where the wife
has a smaller comparative advantage. This unfavorable shift in comparative advantage slows
down the adjustment of the provision cutoff compared to a setting where all public goods are
produced with the same technology.

The model implications are consistent with the empirical evidence on the effects of tar-
geted transfers described in the introduction. Notice that there are no empirical studies that
have information on all public and private goods produced and consumedwithin a household.
Rather, only a few spending categories can be assigned to a specific person or can be unam-
biguously considered public. Studies that point to an increase in public-good spending after
a mandated transfer to the wife often focus on food and children’s clothing. To the extent that
these goods are usually female-provided, our theory predicts that spending on these goods
should rise after a transfer to the wife.27 Regarding private goods, empirical studies often
consider male and female clothing and luxuries such as alcohol. Our theory predicts that after
a mandated transfer, female private consumption should rise and male consumption should
fall. Thus, the theory is consistent with the observation that after a transfer, female clothing
purchases increase relative to male purchases, while spending on alcohol declines, as long
as (realistically) men have a higher propensity to spend on alcohol than women do.28

We now illustrate these results with a computed example. The household production
functions are parameterized by α(i) = i , i.e., time intensity varies linearly with the index
of the public good. This setting is of special interest, because it implies that the overall
household production technology is symmetric in terms of time versus goods intensity. We
also set the female wage to half the male wage, w f = 0.5 and wm = 1, and initial wealth is
zero, x f = xm = 0.

Figure 1 shows the preferred provision of each public good by the wife and husband,
holding the marginal utility of wealth constant at its equilibrium level. The preferred provi-
sion curves of both spouses are U-shaped. This shape is due to the Cobb-Douglas production
technology, which induces a U-shape in unit production costs of the public goods. More
importantly, the wife’s preferred provision curve has a uniformly larger slope than the hus-
band’s, i.e., the wife’s preferred provision increases relative to the husband’s as the index i

26 Browning et al. (2010) make this point in the context of a household bargaining model with a finite number
of public goods.
27 One may also wonder how the time allocation shifts in response to a transfer. However, we are not aware
of empirical studies that study shifts in time use in response to transfers. In the model, total female home
production increases, whereas male home production time goes down. The effect on total home time is
ambiguous and depends on parameters.
28 Our model only allows for a single homogeneous private consumption good, but it is straightforward to
reinterpret the findings in a setting wheremale and female private consumption correspond to different bundles
of goods.
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Fig. 1 Preferred provision of each public good for w f /wm = 0.5. Dotted line: Preferred provision by wife.
Dashed Line: Preferred provision by husband
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Fig. 2 Provision of each public good for w f /wm = 0.5. Dotted line: Preferred provision by wife. Dashed
line: Preferred provision by husband. Solid line: Actual provision

increases. This follows because time intensity is increasing in i , and the wife has a compar-
ative advantage at providing time-intensive public goods because of her lower market wage
w f .

In equilibrium, each public good is provided by the spouse with the higher preferred
provision level. Hence, as displayed in Fig. 2, the equilibrium provision curve is the upper
envelope of the female- and male-preferred provision curves. The vertical line in Fig. 2
denotes the cutoff ī : to the left of this point, goods are provided by the husband, and to the
right they are provided by the wife.

Next, consider how the equilibrium provision of public goods changes if a mandated
wealth transfer from the husband to the wife is imposed. Figure 3 compares the baseline
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Fig. 3 Provision of each public good forw f = 0.5,wm = 1 before and after transfer of ε = 0.3 from husband
to wife. Dashed line: Pre-transfer equilibrium provision. Solid line: Post-transfer equilibrium provision

displayed in Fig. 2 to the equilibrium outcome when the husband has to make a transfer of
ε = 0.3 to the wife (given that initial wealth was set to zero, this implies that the new wealth
levels are x f = 0.3 and xm = − 0.3). After the transfer, the equilibrium cutoff between male
and female provision of public goods moves to the left, i.e., the wife (who now has higher
wealth) provides awider range of public goods. However, in linewith Proposition 2, themove
in the cutoff does not fully offset the impact of the wealth transfer: equilibrium provision
of all public goods that were female-provided before the transfer goes up, and equilibrium
provision of public goods that are always male-provided goes down. In between the old and
the new cutoff, the equilibrium provider switches from husband to wife, implying that the
new equilibrium provision curve has a larger slope after the transfer compared to the initial
equilibrium.

Notice that the wife’s comparative advantage in providing time-intensive goods (which
follows from the lower female market wage) combined with the variation in the share param-
eter α(i) is the only force in our model that slows down the shift in the cutoff between male
and female provision after a transfer, relative to a benchmark where there is no variation
in the wife’ comparative advantage across public goods.29 Any additional forces that also
slow down the shift in the cutoff would further strengthen our results. The most extreme case
would be a setting where the cutoff ī is fixed and does not respond to transfers at all, perhaps
because the division of labor is set by social norms. Alternatively, consider a setting with
learning by doing, i.e., the spouses become more efficient over time at producing the public
goods that they provide. In such a setting each spouse would gain an absolute advantage at
providing a certain range of public goods, which would make the cutoff shift more slowly
and result in larger effects of mandated transfers on public good provision. Another extension
of the model that would strengthen our findings is one where the Inada condition for public
goods provision does not hold, so that there can be cases where some public goods are not
provided at all. An example is a variant of the baseline model with the utility function given
by

29 That is, in the benchmark we either have wm = w f or α(i) constant, in which case the classic neutrality
result in public good provision of Warr (1983) and Bergstrom et al. (1986) obtains.
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log(cg) +
∫ 1

0
log

(
Ci + Ĉ

)
di

with the parameter Ĉ > 0. In this model there can be equilibria (depending on income and
wages) where the woman provides time-intensive public goods, the man provides goods-
intensive public goods, and there is an intermediate range which are provided by neither
spouse. In such an equilibrium, there is no public good where the two spouses have the same
preferred provision level, which has the effect of hindering the substitution between female
and male provision of public goods. As a result, as in the baseline model a transfer from
husband to wife increases the provision of female-provided public goods and lowers the
provision of male-provided public goods. We focus on the case where the cutoff ī is highly
responsive to show that our mechanism is robust, but as this discussion shows, a number of
arguably plausible model elements could be used to further strengthen the findings.

2.3 Voluntary transfers between the spouses

In our baseline model, the only way in which the spouses interact is through their provision
of public goods. An additional interaction that we have not considered so far is voluntary
transfers between the spouses. This is a potentially important limitation, because in reality
transfers between spouses are frequently observed. In this section, we explore how results
change if we allow for such transfers.

There are two different types of voluntary transfers that can be considered. The first
possibility is a transfer for a specific use, namely, for buying the goods input for a specific
public good, while prohibiting other uses (such as diverting the transfer to buy private goods).
In our baseline model, such specific transfers are ruled out by the assumption that in the
production of any given public good, the same spouse has to provide both the goods and the
time input. The reason for this assumption is that we envision that time and goods components
of a given public good are required at the same time, and the other spouse is not able tomonitor
ex post how funds were used. Direct monitoring would require time, which is a costly input
by itself. Another way to monitor would be to ask the spouse to provide receipts to prove
that certain expenses have been made, but this does not provide perfect monitoring either.30

However, one might argue that monitoring is possible in at least some cases, and hence we
consider the possibility of specific transfers below.

For now, we consider the second possibility, namely a general transfer from one spouse
to the other that can be used in any way the recipient sees fit. Even though the spouses act
noncooperatively, it may still be in the interest of the richer spouse to make such a voluntary
transfer, because this may induce the other spouse to provide more public goods. To model
this possibility, we extend our model by adding an initial stage in which the spouses canmake
voluntary transfers, followed by the noncooperative provision game as described above.

30 Some evidence on this is provided by Zelizer (1989), who shows that it was common for American women
around the turn of the twentieth century to gain private resources from husbands by padding bills. An example
is given from a 1890 newspaper, where it was described that women routinely engaged in domestic fraud,
e.g. by getting the hatmaker to send a bill for 40 dollars when the hat had cost only 30. A second example
is given where a woman would regularly tell her husband that flour is out or sugar low (when it was not) to
get cash to spend according to her own desires (pp. 357–358). Zelizer also reports a similar type of deception
by husbands who would misreport their paychecks. A study in Chicago from 1924 found that when asked
about their husband’s paycheck, over two-thirds of women reported an amount lower than the actual earnings.
This was sometimes achieved by taking money out of the paycheck envelope before bringing it home (Zelizer
1989, p. 364).
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To simplify the analysis, we focus on a voluntary transfer from the high-wage spouse (the
husband) to the low-wage spouse (the wife). A transfer in this direction is more likely to be
attractive, because it allows the low-wage spouse to spend more time on home production,
which increases overall efficiency and public good provision. The transfer takes the form
of a lump sum payment (an “allowance”), which the receiving spouse is then able to use in
her preferred way in the second stage. We start by formally defining an equilibrium with
voluntary transfers.

Definition 2 (Equilibriumwith voluntary transfer) Let Vm(w f , wm, x f , xm) denote the equi-
librium utility of the husband corresponding to the equilibrium in Definition 1, given wages
w f , wm and wealth levels x f , xm (this utility is unique because of Proposition 1). An equilib-
rium of the model where voluntary transfers are allowed consists of an initial transfer X and
an equilibrium as defined in Definition 1 for wagesw f , wm andwealth levels x f +X , xm −X
such that the transfer satisfies:

X = argmax
0≤X≤wm+xm

{
Vm(w f , wm, x f + X , xm − X)

}
.

That is, the husband picks a non-negative transfer to maximize his own ex-post utility.

The possibility of voluntary transfers is important, because if such transfers are present,
mandated transfers imposed from the outside may no longer be effective. Intuitively, if the
husband finds it optimal to transfer money to his wife, he can reduce his voluntary transfer
by the amount of the mandated transfer, resulting in the same ultimate equilibrium. The
following proposition makes this point precise.

Proposition 3 (Offsetting voluntary and mandated transfers) Consider an equilibrium with
transfers as defined in Definition 2 where the optimal transfer satisfies X > 0. If before
the voluntary transfer takes place a mandated transfer of ε ≤ X to the wife is imposed
on the husband, the husband will reduce the voluntary transfer to X − ε, and the resulting
equilibrium allocation will be unchanged.

Hence, for our theory of the effects of mandated transfers to be viable, we need to check
that it is not always in the husband’s interest to make a voluntary transfer. The attraction of
a voluntary transfer is that it allows the wife to spend more time on home production, from
which the husband benefits. This motive for making transfers is especially pronounced if the
wage gap between husband and wife is large. However, there is also a downside to making
a transfer, which is that at least part of the transfer will be diverted for the wife’s private
consumption. We now establish that even if the wage gap between the spouses is arbitrarily
large, the husband does not always want to make a transfer.

Proposition 4 (Non-optimality of voluntary transfers) Consider the marginal impact of a
voluntary transfer on the husband’s utility. As the relative wealth of the spouses approaches
the level at which ī = 0 (all public goods are provided by the wife), this marginal impact is
negative:

lim
x f →2(wm+xm )−w f

{
∂Vm(w f , wm, x f + X , xm − X)

∂X

∣∣∣∣
X=0

}
< 0.

Hence, the husband does not provide voluntary transfers if relative wealth is close to this
level.
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In practice, for realistic wage gaps the husband does not want to provide a voluntary
transfer for most of the range of initial income distributions. Specifically, voluntary transfers
do not arise for all numerical examples that we present. Also notice that for the specialization
hypothesis to matter empirically, it is not necessary that voluntary transfers are absent in all
families. Rather, it is sufficient that there are at least some families where such transfers do
not take place, and where transfers mandated from the outside are therefore effective. Our
theory should be thought of as modeling the less-cooperative couples who do not make vol-
untary transfers and who therefore account for the empirically observed effects of mandated
transfers.

Our setting is even more plausible if we consider a dynamic extension with repeated
interactions, where we interpret our model as describing decision making in a given period.
If incomes fluctuate from period to period, husbands may make transfers in periods when
they have high income but not in others. The specialization hypothesis is relevant as long
as there are at least some couples who do not make transfers every single period. Even if
there are occasional transfers in all couples (say, at the very beginning of the relationship),
the mechanism still has bite.

We now turn to the second type of voluntary transfer, namely a transfer for the purchase of
the goods input for a specific public good. In the baseline model, we motivated the absence
of such transfers by a monitoring friction, which implies that goods and time inputs for
any given public good have to be provided by the same spouse. In reality, this monitoring
friction will likely not apply to all goods. For example, whereas some goods are consumed
in the process of public good production (such as food for the children that has already been
eaten), in other cases the richer spouse will be able to inspect that the required goods have
been bought. To deal with this possibility, in Appendix E (online appendix) we develop an
extension of our model by allowing for the existence of two types of public goods: those
easy to monitor and those where monitoring is not possible. Concretely, in our model this
means that in addition to the individually produced public goods as before, we now add
jointly produced public goods where goods inputs provided by one spouse can be combined
with time input of the other spouse. Combining goods from one spouse with time from the
other is equivalent to providing a specific transfer to the spouse who is providing the time in
order to buy the goods. In the appendix, we show that the main results still go through in this
extended setting. Specifically, in equilibrium the richer spouse will provide the goods input
for all public goods that can be monitored, and the poorer spouse will provide the time input
for those goods. Regarding the non-monitored goods, the equilibrium characterization and
the effect of mandated transfers are as in the baseline model. Hence, the extension shows
that our setting is consistent with frequent (specific) transfers between spouses, yet mandated
(general) transfers imposed from the outside still affect the equilibrium allocation.

2.4 Domandated transfers increase the total provision of public goods?

Our analysis so far provides a new rationale for why, empirically, mandated transfers to
women have an impact on the household allocation that is different from the impact of
transfers to men. From the perspective of policy implications, there is a central difference
between our specialization hypothesis and the preference hypothesis. In a model where
mandated transfers affect allocations because women value public goods more than men do,
the increase in public-good spending brought about by a transfer comes exclusively at the
expense of men’s private consumption. In contrast, according to the specialization hypothesis
an increase in public good spending bywomen comes at least partially at the expense ofmale-

123



Journal of Economic Growth (2019) 24:309–343 325

provided public goods. For this reason, whethermandated transfers towomen are good policy
is not obvious.

To assess the desirability of mandated transfers in our model, in Appendix C (online
appendix) we examine the effect of transfers on the total utility derived from public goods,
which is given by:

∫ 1

0
log (Ci ) di .

While maximizing the utility derived from public goods is not equivalent to maximizing
welfare, public good provision is generally inefficiently low in our model [as shown in
Appendix B (online appendix)], so that an increase in public good provision moves the econ-
omy closer to efficiency. Moreover, in the growth model developed in Sect. 3 maximizing
utility derived from public goods corresponds to maximizing the growth rate of the econ-
omy. There, asking whether mandated transfers increase utility derived from public goods
amounts to asking whether transfers promote economic development, which is the question
that motivates this paper.

In the appendix, we show that there are three channels through which a mandated transfer
affects the total provision of public goods. The expenditure-share channel implies that a
transfer towards the spouse whose share in public-good provision exceeds his or her share
in total income raises total public goods spending. This is particularly obvious in a corner
solution where one spouse provides all of the public goods. At this corner, the non-providing
spouse has a marginal propensity to spend on public goods of zero, implying that transferring
funds from the non-provider to the provider (who has a positive propensity to spend on public
goods) will increase total provision. The expenditure share channel is also the only channel
at work if the cutoff ī does not change in response to the transfer, say, because each spouse
has a strong comparative advantage for a distinct range of public goods. More generally, if
one spouse is responsible for providing most public goods, transfers to this spouse will tend
to increase public-good provision.

The other two channels are generated by the change in the cutoff ī betweenmale and female
public good provision brought about by a mandated transfer. The efficiency channel arises
because the spouse with a lower market wage has a comparative advantage in household
production. Hence, if the low-wage spouse substitutes into household production and the
high-wage spouse into market production, the overall efficiency of time use in the household
is improved. Finally, the change in the cutoff ī also implies that the resources of the provider
receiving the transfer are spread over more public goods, while the other spouse can focus
on a smaller range, which gives rise to the reallocation channel.

In the appendix, we provide conditions under which the expenditure share channel dom-
inates. If these conditions are satisfied, mandating a transfer from men to women will lower
or increase public-good provision depending on which spouse provides most public goods.
This finding is important because of the contrast it provides to a model that is based on the
preference hypothesis. In a preference-based model, mandated transfers to the spouse who
values public goods more always increase public good provision. In contrast, our household
production model suggests that the effects of such a policy are not uniform, and may depend
on the stage of development and on local economic conditions.

We now build on this analysis to ask under which conditions a mandated transfer is
growth-enhancing within a growth model driven by the accumulation of physical and human
capital.
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3 Growth implications of mandated transfers

The results of the analysis above suggest that the effects of gender-targeted transfers on
development depend on the relative importance of male- versus female-provided public
goods in production. In this section, we spell out this link using a simple growth model
in which we identify male-provided public goods with household saving and investment.
Buying land, farm animals, or physical capital involves mostly money and little time, and
thus falls on the goods-intensive side of the range of public goods. In contrast, we identify
time-intensive inputs in child rearing, which are predominantly female-provided, as being
associated with the accumulation of human capital. In this framework, we show that the
growth effect of mandated transfers that redistribute wealth from men to women switches
signs as the economy becomes more intensive in human capital.

3.1 A growthmodel with physical and human capital

We consider a model economy that is populated by successive generations of constant size.
Thus, each couple has two children, one boy and one girl. There is measure one of couples
in each generation. The preferences of a spouse of gender g are given by the utility function:

log(cg) + log(y′). (8)

Here cg is the private consumption of spouse g, and y′ is a measure of the full income of
the children in the next period (i.e., when the children are adults). Thus, we capture altruism
towards children in a warm-glow fashion.

Output is produced using an aggregate production function that employs physical capital
K and human capital H :

Y = AK 1−θ H θ . (9)

Below, we consider how the effects of mandated transfers depend on the share of human
capital θ . We denote the endowment of a specific couple with physical and human capital by
k and h.

Given the production function, parents can raise their children’s future income in two
different ways: by investing in their human capital, or by leaving them a bequest in the form
of physical capital. Physical capital fully depreciates each generation. The children’s physical
capital k′ is the sum of the bequests b f and bm left by the mother and father:

k′ = b f + bm . (10)

The production of human capital, in contrast, is a more complex process that involves com-
bining many different inputs in a household production function. The log of the children’s
human capital h′ is given by:

log(h′) =
∫ 1

0
log(C j )d j, (11)

where, as in the analysis in the preceding sections, C j is composed of the contributions of
both spouses: C j = C f , j + Cm, j , and each spouse’s contribution is produced with a Cobb-
Douglas technology using expenditure inputs Eg, j and time inputs Tg, j , the productivity of
which depends on human capital h:

Cg,i = E1− j
g, j

(
Tg, j h

) j
. (12)
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Hence, the various Cg, j serve as intermediate inputs in the production of children’s human
capital. The interpretation is that the accumulation of human capital requires some relatively
goods-intensive inputs such as food, clothing, shelter, and health investments, but also more
time-intensive inputs such as child-rearing, education, and enrichment activities. The essential
point here is that compared to physical capital (which consists entirely of goods), human
capital is more intensive in parental time.

We assume that the production technology (9) for the final good (which can be used for
consumption, for intermediate goods in the production of human capital, or for bequests) is
operated by a competitive industry, so that the market wage w and the return on capital r are
given by marginal products. The children’s full income enters the parents’ utility function in
the following form:

y′ = r ′k′ + w′h′. (13)

Here r ′ and w′ denote the return to capital and the wage in the next period. Hence, the full
income can be interpreted as the market value of the entire bequest absent frictions (such as
gender discrimination). Given these preferences, parents are indifferent about the division of
bequests between their children. We assume that the total amounts of physical and human
capital given to the children are divided equally between the two, which would be the unique
equilibrium if parents cared separately about the full income of sons and daughters, i.e.,
bequests entered as log(y′

f ) + log(y′
m).

So far, our setup does not feature any gender asymmetry. The only asymmetry that we
introduce is an exogenous gender wage gap, in the sense that women’s market productivity
relative to men is given by δ < 1. That is, the female wage per unit of human capital supplied
to the labor market is w f = δw, whereas the male wage is wm = w. Clearly, it would be
interesting to endogenize the genderwage gap, and to consider the repercussions of the gender
wage gap for differential investment in boys and girls (which we rule out be imposing an
equal division of bequests). However, our focus is on the growth effect of mandated transfers
for a given gender wage gap, and these results depend on the size but not the source of the
gender gap. Hence, to isolate the effect of a single gender asymmetry (and also to simplify
the following analysis) we impose the gender wage gap exogenously.

As in the preceding analysis, husband andwife individually decide on labor supply, house-
hold production inputs, and also on bequests. Each spouse thus maximizes (8) subject to
(10)–(13) and the following budget constraint:

cg + bg +
∫ 1

0
Eg, j d j = wg

h

2

(
1 −

∫ 1

0
Tg, j d j

)
+ r

k

2
+ τg. (14)

The factor of one-half on the right-hand side appears because each spouse controls only one-
half of the total physical and human capital endowments provided by his or her respective
parents (given two-child families). In addition to capital income, a spouse also receives the
mandated wealth transfer τg where (to allow for market clearing) we impose:

τ f + τm = 0.

We interpret the transfer as government-mandated redistribution of wealth between husbands
and wives. Our aim is to consider how such transfers affect the growth rate of the economy.
As in our discussion above, comparing different levels of transfers is equivalent to comparing
economies where a given transfer (financed by lump-sum taxes) is paid out either to husbands
or to wives.
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To close the economy, we specify the market clearing conditions for physical and human
capital, which (given measure one of identical families) are given by:

K = k,

H = 1

2

[
1 −

∫ 1

0
Tm, j d j + δ

(
1 −

∫ 1

0
T f , j d j

)]
h.

We start our analysis of the growth model with a closer look at the household decision
problem. First, we provide an alternative representation of the utility function (8).

Lemma 1 (Representation of preferences) The preferences given by the utility function (8)
can be represented equivalently by the utility function:

U (cg, k
′, h′) = log(cg) + βk log(k

′) + (1 − βk) log(h
′), (15)

where βk is given by:

βk = (1 − θ)φ

θ + (1 − θ)φ
, (16)

and φ denotes the fraction of human capital employed in market production (which is taken
as given by the individual).

Hence, the implicit weight βk on the bequest k′ in utility is decreasing in the share θ of
human capital in goods production (9), whereas the weight on the children’s human capital
h′ is increasing in θ .

Next, we show that the household decision problem in the growth model is a special case
of the general noncooperative model analyzed in Sect. 2.

Lemma 2 (Relation to general decision problem) The individual decision problem in the
growth model of maximizing (15) subject to (10)–(14) is a special case of the general decision
problem in Sect. 2 of maximizing (1) subject to (2)–(5). Specifically, to map the problem in
the growth model into the general decision problem, the function α(i) is set to:

α(i) =
{

0 for 0 ≤ i ≤ βk,
i−βk
1−βk

for βk < i ≤ 1,
(17)

where βk is given by (16). Let w̃g and x̃g denote the wages and wealth levels pertaining to
the general decision problem. These are set to:

w̃g = 1

2
wgh, (18)

x̃g = 1

2
rk + τg. (19)

Let c̃g, C̃i , C̃g,i , Ẽg,i , T̃g,i , and T̃g denote the equilibrium choices in the general decision
problem given α(i), w̃g, and x̃g as specified in (17)–(19). The equilibrium choices in the
decision problem in the growth model can then be recovered as follows:

cg = c̃g, (20)

bg =
∫ βk

0
C̃g,i di, (21)

Eg, j = (1 − βk)Ẽg,βk+ j(1−βk ) ∀ j ∈ [0, 1], (22)

Tg, j = (1 − βk)T̃g,βk+ j(1−βk ) ∀ j ∈ [0, 1]. (23)
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Intuitively, the bequest in the growth model corresponds to a range of household public
goods in the general model for which we have α(i) = 0, i.e., the time component is zero
and the goods component is one. The remaining public goods contribute to the production
of human capital. The implicit weight of the bequest in the utility function depends on the
weight of physical capital in the production function. The more important physical capital
is for production, the more important the physical bequest becomes in the parent’s utility
function, and the more goods-intensive public goods are on average. Conversely, an increase
in the human capital intensity of production also increases the implicit weight on children’s
human capital in parental preferences, which enhances the importance of time in producing
public goods.

Lemma 2 implies that, given state variables k and h, the results from Sect. 2 apply.
Specifically, thismeans that in equilibriumonly husbands provide bequests (because bequests
are goods-intensive). Further, assuming the equilibrium is interior, there is a cutoff such that
among the public goods that are inputs into human capital, the husband will be in charge of
the less time-intensive inputs (such as shelter), while the wife specializes in time-intensive
activities such as doing homework with the children. It follows that a mandated transfer
to women will increase human capital, while a transfer to men will increase bequests and
hence physical capital. This is consistent with the evidence, cited in the introduction, that
transfers to women tend to increase total household spending (which by construction must
lower savings).

3.2 When domandated transfers increase growth?

We now would like to assess the implications of these relationships for the effect of man-
dated transfers on economic growth. As a first step, the following proposition characterizes
the equilibrium for the model economy in the case where mandated wealth transfers are
proportional to output. The economy converges to a balanced growth path with a constant
growth rate. Even during the transition to the growth path, the time allocation is constant,
and consumption and bequests are constant fractions of income per capita.

Lemma 3 (Equilibrium characterization) If mandated transfers are proportional to output,
τ f = −τm = γY for some γ ≥ 0, equilibrium consumption and bequests are a fixed fraction
of output also, and the time allocation is constant, i.e. independent of the state variables k
and h.

Next, we establish the key result of this section: The effect ofmandated transfers on growth
rates depends on the share of human capital in production.

Proposition 5 (Growth implications of mandated transfers) Let mandated transfers be pro-
portional to output, τ f = −τm = γY for some fixed scalar γ . Consider a one-time increase
in the transfer. There are thresholds θ̃ , θ̂ such that if both spouses contribute to human capital
accumulation (i.e., the equilibrium is interior) and the share of human capital θ is sufficiently
small (θ < θ̃ ), output Y ′ in the next period is decreasing in today’s transfer γ :

∂Y ′

∂γ
< 0.

Conversely, if the share of human capital θ is sufficiently large (θ > θ̂ ), future output is
increasing in the transfer γ :

∂Y ′

∂γ
> 0.
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Fig. 4 Effect of a mandated transfer of 10% of income per capita from husband to wife on output in the next
generation as a function of human capital share θ

The intuition for the proposition is that the share of human capital θ controls the extent to
which male- versus female-provided public goods matter for economic growth. In the limit
case θ = 1 (production linear in human capital only), the couple’s bargaining problem is of
the form analyzed in Proposition C.3 (online appendix), where transfers to women on the
margin always increase public good provision (or, in this application, the rate of economic
growth). The reason is that at θ = 1 time and money inputs are equally important, so that the
efficiency channel dominates, which favors transfers to the low-wage spouse. Conversely,
as θ tends to zero (production close to linear in physical capital), growth depends mostly
on goods-only public goods provided by men, i.e., men provide most of the public goods.
In this case the expenditure-share channel dominates, and transfers to women lower growth
[following the intuition of the results in Propositions C.1 and C.2 (online appendix)].31

Within the model, the way output should be measured is not obvious, because in addition
to physical production Y there is also production of a public good (future human capital)
within the household. However, the growth result is robust to alternative ways of measuring
output, because Lemma 3 implies that all physical goods (private consumption, bequests, and
goods inputs into the production of human capital) are proportional to Y and thus all move in
the same direction, whereas the time allocation is constant. Thus, if Y increases in the next
period, total private consumption and future physical and human capital also increase, and
vice versa if Y declines.

Figure 4 illustrates these resultswith a computed example. The gender gap is set to δ = 0.5;
i.e., men are twice as productive as women in the market. The figure displays the effect of a
mandated transfer from husband to wife, amounting to 10% of income per capita, on output
in the children’s generation as a function of the human capital share θ . For low values of θ ,
this transfer lowers future output. In this range men provide the majority of public goods.
At a human capital share of θ = 0.53, the transfer leaves future output unchanged. For even
higher levels of θ , transfers to women increase future output. At θ = 1, the transfer increase
future output in the children’s generation by almost 2.9%.

31 The expenditure share channel also dominates in the case of a corner solution where only one spouse
is contributing to public goods, i.e., a transfer to the spouse providing the public goods increases economic
growth.
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Fig. 5 Effect of a mandated transfer of 10% of income per capita from husband to wife on physical and human
capital in the the next generation as a function of human capital share θ

Notice that even though for low θ a transfer to women lowers growth, it still increases
the accumulation of human capital. Figure 5 breaks down the effect of the mandated transfer
on the accumulation of human and physical capital. Physical capital (the bequest) is always
provided entirely by the husband in this range, whereas the wife provides most of the time-
intensive inputs to humancapital production.Hence, regardless of θ a transfer fromhusband to
wife results in lower bequests, butmore investment in children’s human capital. Nevertheless,
for low θ (production intensive in physical capital) the positive effect on human capital is
insufficient to compensate for the lower bequest.

If the human capital share θ were to increase slowly in the course of development, our
results imply that targeting transfers to women might be beneficial at an advanced, human
capital-intensive production stage, but less so at an earlier stage when human capital plays
a small role. Similarly, in a cross section of countries, targeting transfers to women may be
counterproductive in less advanced economies where physical accumulation is still the main
driver of growth.

In this section, we have focused on the role of the human capital share θ . More generally,
one may conjecture that the relative scarcity of human and physical capital, i.e., the ratio
of the state variables h and k, should also matter for growth effects of mandated transfers.
In our model, however, this issue does not arise. Lemma 3 implies that all combinations
of h and k that yield the same output today yield the same (current and future) allocation,
so that the ratio of h and k does not matter for growth. This result is due to the Cobb-
Douglas structure of production, which implies that labor income and capital income are
fixed fractions of output. One could extend our model by introducing direct persistence in
human capital across generations or additional human capital externalities, in which case the
issue of whether physical or human capital is the main bottleneck for growth would become
relevant. Such an extended model would imply that mandated transfers to women are more
likely to increase growth when human capital scarcity is the bottleneck for growth.32

32 In the empirical literature, there is no clear consensus on whether scarcity of human or physical capital is
a more important reason for underdevelopment. In their summary of the “development accounting” literature,
Hsieh and Klenow (2010) argue that physical capital differences explain about 20% of cross country-income
differences, with human capital differences accounting for 10–30%.
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In our growth analysis, we have treated the gender wage gap parameter δ as exogenous, in
linewith our focus on the implications ofmandated transfers in a given economic environment
in terms of women’s and men’s economic opportunities. But in reality women’s economic
opportunities do vary systematically with development and economic growth (e.g., Galor and
Weil 1996; de la Croix and Vander Donckt 2010; Goldin 2014). An interesting extension of
our frameworkwould be to let δ changewith economic growth. A simpleway to do this would
be to conjecture a dependence of δ on total human capital, through a function δt = �(Ht ),
with δt increasing in Ht . Such a setting would have interesting additional implications. If we
continue to assume that the human capital share θ increases over time, mandated transfers
would initially be detrimental to development (because physical capital drives growth), then
they would promote development (once θ is sufficiently large), but they would ultimately
cease to be effective at an advanced stage of development where δ approaches one (no gender
wage gap). This is because once the gender wage gap disappears, women and men behave
in the same way, and mandated transfers no longer change the public-goods allocation [see
Appendix D (online appendix)]. It would be interesting to explore such implications in future
research.

3.3 A quantitative assessment

Our model is stylized and not designed for quantitative analysis. Indeed, the model has
only two parameters: the human capital share, θ , and the gender wage gap, δ. Clearly it is
impossible to closely match a lot of data moments without more degrees of freedom. Yet,
to get some sense of the magnitudes, it is still interesting to ask what the model predictions
are for empirically plausible choices for these parameters. In this section, we quantify the
model predictions using a simple back-of-the envelope calculation for Mexico, the country
for which we provide empirical evidence in the next section.

According to the ILO, the gender wage gap in Mexico was roughly 20% in 2000.33 Good
data on labor earning shares for Mexico are hard to find. According to Frankema (2010), the
labor income share was about 30% in 2000. Yet, as Gollin (2002) and others have argued,
labor income shares in developing countries are often mismeasured. Thus, instead of taking
θ directly from the data, we calibrate it to match the elasticity of children’s clothing (a child-
related public good in the empirical analysis below) with respect to the female income share.
According to our findings in the next section this elasticity is 0.148.34 This number can
be matched in the model by choosing θ = 0.425. Given this parametrization, a mandated
transfer of 0.5 percent of GDP would decrease the growth rate from 11.05 to 11.03%. At a
lower labor income share, the transfer would lower growth even more. However, at a human
capital share of 0.51 or higher, the growth implications flip—a transfer to women would
increase growth. Further, as shown in the theoretical analysis, results are sensitive to the size
of the gender wage gap. For a gender wage gap of 30 instead of 20%, the child expenditure
elasticity would be 0.218. Accordingly, the effect of a mandated transfer on growth would
double in size. These results show that the growth implications of mandated transfers to

33 Note that this is the raw gap that combines all sources of wage disparities, including the education gap.
Source: ILO, Annual Indicators, downloaded from www.ilo.org/ilostat, on November 18, 2015.
34 This can be calculated using data from Tables 1 and 2: The derivative of children’s clothing expenditure
share with respect to female income share is the regression coefficient 0.058. The ratio of the female income
share to the expenditure share of children’s clothing is 2.55. Multiplying these two numbers gives the elasticity
0.148.
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women are sensitive to small changes in the share of human capital and the gender wage gap,
suggesting that the sign of the effect may vary across developing countries.

4 Empirical assessment of the specialization hypothesis

Our results on the growth effects of mandated transfers hinge on the assumption that the
specialization hypothesis indeed plays an important role in explaining household expendi-
ture patterns. In this section, we discuss how this assumption can be tested. We summarize
testable implications generated by the specialization hypothesis, and we describe how these
implications can be used to distinguish our theory from the alternative preference hypothesis.
We also summarize evidence about these implications from the existing empirical literature,
and we test one specific implication using data from Mexico.

4.1 Testable implications of the specialization hypothesis

A robust implication of the specialization hypothesis is that the effect of a transfer to one
spouse versus the other will depend on who is the equilibrium provider of a given good. Our
model says that if you are in charge of buying a particular set of goods and you get more
money, then you will spend more on those goods that you are already responsible for. Thus,
if transfers are given to the spouse who is in charge of buying child-related goods, then child
expenditures increase.

Implication 1 (Role of the provider) Mandated transfers from the other spouse to the equi-
librium provider of child-related goods increase spending on children.

Note that a mandated transfer from husband to wife is equivalent to re-directing a benefit
that was previously paid out to the husband to thewife. The implication is therefore applicable
to any setting where the gender of the recipient of a given transfer is randomized. Another
way of stating the implication is that a transfer to the equilibrium provider of child-related
goods increases spending on children by more than the same transfer to the other spouse.

Also note that it is not gender per se that matters (as under the preference hypothesis),
but the actual pattern of the division of labor in the household. Thus, if one had detailed
time use data, a testable implication would be that among couples where men do a lot of the
child care, the effect of transfers to women on spending on children should be smaller. In
the extreme, among households where men do most of the child care, effects of mandated
transfers should be reversed. The same logic could also be applied to same sex couples, on
which the preference hypothesis is silent.

In our model the gender wage gap drives specialization in the household. If we had data
with variation in the couple-specific gender wage gap, couples with a lower wage gap should
have a less strict specialization, and hence the effects of targeted transfers on the allocation
of spending should be smaller. If we observe couples with opposite specialization patterns
(i.e. couples where the husband is a stay-at-home-dad and does most tasks associated with
child care) the signs of the effects should reverse.

Implication 2 (Gender wage gap) The size of the effect of mandated transfers declines with
the wage gap in the family.

Notice it is not the gender wage gap per se that drives the effects, but the resulting specializa-
tion pattern. In reality, specialization is not solely determined by relative wages, but also other
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factors such as social norms. Thus, the point at which the effects should go away entirely is
not the point where male and female wages are equal, but the point at which specialization
by gender disappears. Nevertheless, as long as specialization responds to relative wages,
changes in relative wages will matter for the size of the effects.

In a preference-based model, in contrast, effects depend solely on gender, but not on who
is the equilibrium provider. It is possible to get implications similar to ours in a variation
of a preference-based model if we assume that women like human capital more, whereas
men like physical capital more. Such a setting seems a bit implausible, because human and
physical capital are inputs but not consumption goods in their own right. If women and men
ultimately care about future consumption (whether their own or their children’s), it would
seem strange that women value one input more and men the other. Nevertheless, it is possible
to construct such a case. However, with such preferences hard wired by gender, the effects
would not depend on relative wages or specialization. Rather, we should expect to observe
the same effects in households with sharply separated gender roles and in households where
husband and wife have similar wages and share household responsibilities equally.

An implication specific to the preference hypothesis is that allocations change in response
to a mandated transfer only if bargaining weights move. In a limited commitment model,
bargaining weights move in response to outside options. There are cases where a change in
transfer payments does not change the outside option, for example if divorce is the outside
option and upon divorce transfers are always given to women. The preference hypothe-
sis implies that what happens to outside options matters, whereas under the specialization
hypothesis transfers move the allocation even if outside options do not change.

Implication 3 (Outside options)Mandated transfers affect the allocation even if they do not
change outside options.

Another important feature of the specialization hypothesis is that the tradeoff is not so
much between private versus public goods, but rather between different types of public goods.
When transfers are given to women, the spending share on public goods provided by men
should go down. If men are in charge of savings and investment (as they are in the growth
model above, because these public goods require little time input), then relative spending on
these will decline in response to mandated transfers from men to women.

Implication 4 (Savings) If men are in charge of savings, then mandated transfers from men
to women will increase spending and decrease savings.

Note that this implication does not contradict evidence that spending on alcohol and
tobacco (typically considered male private goods) goes down in response to mandated trans-
fers. The specialization hypothesis implies that when transfers are given to the provider of
child-related goods, spending on both private good consumed and public goods provided by
the other spouse decline.

These implications suggest a number of possible tests of the specialization hypothesis.
Some of these are difficult to implement with existing data, mainly because of a lack of data
sets that include detailed information on wages and time use and that also exhibit significant
variation in gender roles (specifically, a sizeable fraction of men providing more child care
than their spouse). As more micro data becomes available and as gender roles continue to
shift, it will be fruitful to test the related implications in future studies. For now, we focus
on an implication that can be readily tested with existing data, namely the implications of
mandated transfers for household savings.
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4.2 Empirical evidence on the effect of mandated transfers on savings from
PROGRESA

To examine the implications of the specialization hypothesis for household savings, we use
the same empirical setting that has produced the best-known evidence to date on the different
spending patterns of women and men, namely the Mexican PROGRESA data. PROGRESA
is a welfare program that was introduced in poor rural areas in Mexico starting in 1998.
PROGRESA has two features that allow an evaluation of the effects of targeted transfers.
First, all PROGRESA transfers are paid to women. Second, the timing of the introduction of
PROGRESAwas randomized across villages. This allows for a quasi-experimental evaluation
by comparing households receiving the transfer with those that are eligible in principle
but face a delayed start date. Attanasio and Lechene (2002) use the PROGRESA data to
show that an exogenous increase in the income share of the wife in a household increases
expenditures on children’s clothing and food, and lowers expenditures on alcohol. Similar
results are reported by Bobonis (2009). If most of alcohol is consumed by men, these results
are consistent with a shift in spending from private spending by men towards more spending
on public goods (i.e., children). However, the existing studies do not consider the impact of
targeted transfers on savings behavior. Hence, we extend the research design of Attanasio
and Lechene (2002) to also consider effects on savings.

Our sample consists of pooled data from the October 1998, March 1999, and November
1999 survey waves. We consider a sample of households consisting of a married couple
and their children. As the earlier studies, we drop households containing additional adults
(because our analysis focuses on marital bargaining, and bargaining in multi-generation
households may be more complex) and also childless households (because PROGRESA
transfers were conditional on having children). The data set contains demographic charac-
teristics, education of husband and wife, separate income measures for husband and wife,
transfer income from the PROGRESA program, measures of total household expenditure,
and measures of expenditures on specific categories such as alcohol/tobacco and children’s
clothing. Our specific interest is in measuring the impact of the female income share on
household savings. Our savings measure is computed as the difference between total income
and self-reported total expenditures. We report robustness to alternative measures of saving
below.

Table 1 provides summary statistics for our sample. The typical household contains five
people, and husbands are on average four years older than their wife. Household income
is about 1600 Pesos, and the average PROGRESA transfer amounts to a little over 5% of
average income (and a substantially larger fraction for those households who actually receive
a transfer). Thewife’s income share averages 10% of household income, and households save
about a quarter of their income.

Our main results are contained in Table 2. Our objective is to measure the impact of
variations in the female share in household income on spending on different types of public
and private goods in the household. We focus on alcohol/tobacco and men’s clothing as
measures of men’s private goods, women’s clothing as a measure of women’s private goods,
and children’s clothing as a measure of a public good that is often female-provided. In line
with our theory, we focus on savings as a public good that is more likely to be male-provided.

Column (1) of Table 2 shows results for our most basic setup, where the left-hand side
variable is regressed on only three variables: log household income, log household income
squared, and the female income share. These regressions answer the question whether, con-
trolling for overall income, households where women earn a large fraction of income have
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Table 1 Summary statistics of
the PROGRESA sample

Variable Mean SD

Demographics

Wife’s age 33.6 13.1

Husband’s age 37.6 13.6

Household size 5.04 2.03

Children in school 1.58 1.45

Children in primary school 1.42 1.3

Female children 0.93 1.27

Wife’s schooling 6.27 3.98

Husband’s schooling 6.49 3.89

Income and savings

Household income 1584.6 10,184.3

PROGRESA income 82.0 142.1

Wife’s income share 10.5 21.2

Savings share 23.2 76.8

Expenditure shares

Alcohol/tobacco 0.48 2.80

Women’s clothing 1.32 2.72

Men’s clothing 1.42 3.05

Children’s clothing 4.12 5.59

The estimation sample contains 9506 observations. The sample is win-
sorized to omit observations with a savings rate of more than 100% or
less than − 500%, which are most likely generated by mismeasurement
in income or expenditure

different spending patterns than households where women contribute less. The regressions in
column (1) are estimated via OLS, and hence document basic correlations without addressing
causality. Each entry in the column represents the estimated coefficient on the female income
share in a separate regression for a specific left-hand-side variable. The results show that
households where women earn a large fraction of income spend substantially less on alcohol
and tobacco, and substantially more on children’s clothing. In addition, such households also
have significantly larger overall expenditures and, correspondingly, save a smaller share of
their income. The effect on savings is quantitatively large, with a one standard deviation
increase in the female income share corresponding to a savings rate that is lower by 10
percentage points.

The correlations documented in column (1) are consistent with the main results of our
theoretical analysis, namely that a higher female income share corresponds to more spending
on female-provided public goods, and less spending onmale private goods andmale-provided
public goods.35 Of course, given that we estimate a basic regression using OLS, it is possible
that these correlations do not represent a causal relationship, but are due to omitted variables.
This concern is particularly salient here because of the conditionality of the program on
school attendance. School attendance is directly related to expenditure shares as it involves

35 We do not find significant effects on male and female clothing, although here it should be kept in mind that
the spending shares of these categories are low to begin with (a little over 1% of total spending in both cases)
with many households spending nothing on these items in a given period, which may make it difficult to pick
up significant effects.
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Table 2 Impact of female income share on expenditure shares and savings

(1) (2) (3) (4)

Expenditure shares

Alcohol/tobacco −0.426∗∗∗ −0.284∗∗ −0.742∗∗∗ −0.530∗∗
(0.110) (0.122) (0.175) (0.217)

Men’s clothing −0.245 0.091 −0.908∗∗∗ −0.236

(0.144) (0.154) (0.194) (0.227)

Women’s clothing −0.141 0.231 −0.701∗∗∗ 0.105

(0.136) (0.144) (0.189) (0.215)

Children’s clothing 5.068∗∗∗ 2.774∗∗∗ 9.932∗∗∗ 5.800∗∗∗
(0.357) (0.339) (0.580) (0.632)

Expenditure versus savings

Log (expenditures) 0.314∗∗∗ 0.241∗∗∗ 0.422∗∗∗ 0.299∗∗∗
(0.027) (0.028) (0.039) (0.046)

Savings share −0.431∗∗∗ −0.391∗∗∗ −0.404∗∗∗ −0.315∗∗∗
(0.045) (0.048) (0.035) (0.041)

Estimation method OLS OLS IV IV

Additional controls No Yes No Yes

Robust standard errors (in parentheses) are adjusted for clusters by household. Stars denote significance at
10%, 5%, and 1% level, respectively. The number of observations is 9506. Each estimate displayed is the
estimated coefficient on the female income share in a linear regression for the left-hand side variable displayed
in the first column. Coefficient estimates and standard errors for expenditure shares are multiplied by 100
(i.e., expressed in percent). All regressions include log household income and log household income squared.
Regressions (2) and (4) include the following additional controls: household size, number of children in school,
number of children in primary school, number of girls, eligibility for the PROGRESA program, the wife’s and
husband’s education, and the ages of wife and husband. In Regressions (3) and (4) the female income share is
instrumented with PROGRESA income (estimation via two-stage least squares)

direct costs and because school attendance may reduce household income (if labor supply
of children falls). A failure to control properly for schooling could thus severely threaten the
interpretation. Following Attanasio and Lechene (2002), we pursue two strategies for dealing
with these problems. First, we include a large set of controls that are available in the data
set in our regressions. These additional variables consist of household size, the number of
children in school, the number of children in primary school, the number of girls, eligibility
for the PROGRESA program, the wife’s and husband’s education, and the ages of wife and
husband. By including these controls, the conditionality of the program should largely be
dealt with.

Results with the full set of additional controls using OLS regression are displayed in
column (2) of Table 2. The patterns in these regressions are very similar to those in column
(1). Even after allowing for additional controls, households with a higher female income
share spend more on children’s clothing, less on alcohol/tobacco, and save less. The impact
on savings is only slightly lower compared to column (1). In this regression we now also a get
positive coefficient estimate for women’s clothing that is close to being significant. Hence,
the results line up even better with the theory compared to the most basic regressions.

The second strategy for addressing omitted-variable bias is to exploit the exogenous varia-
tion in female income generated by the staggered rollout of the PROGRESA program.We do
this (in line with the existing literature) by using the income received from the PROGRESA
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program (which goes entirely to women) as an instrument for the female income share. Col-
umn (3) of Table 2 displays two-stage least squares results for the regression that controls
only for log of income and log of income squared in addition to the female income share.
Once again, the basic patterns are confirmed, with the exception that there is now a negative
impact of a rise in the female income share on spending on women’s clothing. The impact
on savings is slightly reduced in size, but still large in economic terms.

Column (4) of Table 2 presents results for our preferred specification, which includes
the full control set and also instruments the female income share with PROGRESA income.
In these regressions, all coefficient estimates confirm the predictions of the theory, and all
estimates except those onmale and female clothing are highly significant. The negative impact
of the female income share on savings continues to be large, with a one standard deviation
increase in the female income share corresponding to a drop in savings of 6.5 percentage
points.

A potential concern about these results is that our savingsmeasuremay not fully capture all
forms of saving and investment. In particular, we compute savings as the difference between
income and expenditure, but there are some types of expenditures (such as purchases of
livestock) that may also play the role of investment. If the rise in expenditure and the drop
in measured savings corresponding to a rise in the female income share were due to higher
expenditure on such investment goods, our results would be misleading. To deal with this
concern, in Appendix G (online appendix) we present results for alternative measures of
savings that correct for spending on investment goods, and show that our findings are robust.

Our results are consistent with studies that have analyzed the effects of the PROGRESA
program on investment and savings more generally. Gertler et al. (2012) analyze the long-
run impact of the PROGRESA program on the ownership of productive agricultural assets
and other forms of saving and investment. They find a positive effect on overall investment,
suggesting that about a quarter of PROGRESA transfers are saved or invested. Whereas
Gertler et al. (2012) focus on thequestionofwhether the propensity to saveout ofPROGRESA
income is positive, our results address the question of whether the propensity to save out of
female income is lower than the propensity to save out of male income. In combination, our
results and the results of Gertler et al. (2012) suggest that the propensity to save is positive
for both women and men, but lower for women (implying that targeted transfers to women
lower the share of income saved), which is exactly what our theory predicts.

Rubalcava et al. (2009) focus on investments in livestock, and show that households
receiving PROGRESA income are more likely to own small livestock such as chickens,
turkeys, and pigs. Given that PROGRESA transfers are given to women, the authors interpret
this as evidence that women favor future investments more than men do. In our theory, a
given spending category reacts positively to female income if the spending category is within
the “female sphere” within the household. Given that the traditional division of labor in
agricultural households is that women are in charge of small livestock whereas men deal
with large animals, a positive effect on small livestock is also what our theory would predict.
Notably, Rubalcava et al. (2009) also document that PROGRESA income has no discernable
effect on ownership of large animals (cows, donkeys, and horses), which is supportive of a
separate-spheres interpretation rather than an overall gender difference in time preferences.
For our own analysis, we use a broader measure of investment, and (as already mentioned)
we show in Appendix G (online appendix) that our results are robust to treating livestock
purchases as a part of investment.

Our finding that the propensity to save and invest out of female income is lower than that
out of male income is also confirmed by other studies. Woolley (2004) surveyed Canadian
couples. When asked how to spend a windfall transfer, women emphasized spending on
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children and the household, while men were more likely to plan to save or to pay down debt.
Haushofer and Shapiro (2016) conducted a field experiment in Kenyawhere they randomized
the gender of the recipient of a cash transfer. An important and expensive durable in Kenya
is a metal roof. They find that in response to a cash transfer to men, ownership of metal roofs
increased by 24 percentage points. The effect is only about half as large for female recipients.
The gender difference is significant at the 5% level.36 Akresh et al. (2016) conducted a field
experiment in Burkina Faso that involved cash transfers to fathers andmothers. They find that
cash transfers to fathers lead to relatively more household investment in livestock, relatively
more investment in household equipment (specifically electricity andmetal roofs), and higher
agricultural production of cash crops. Similarly, Robinson (2012) relies on a field experiment
in Kenya to document that men have a substantially higher propensity to save out of transfers.
The study by de Mel et al. (2009) examines the impact of transfers to micro entrepreneurs in
Sri Lanka. They find that for men both business and household assets increase after a transfer,
but not for women. Accordingly, profits increase for men but not for women. Fafchamps et al.
(2014) find a similar result in Ghana, where female entrepreneurs appear to spend relatively
more of a cash grant on household expenditures. Bernhardt et al. (2019) propose that the
higher profitability of male-owned micro-enterprises arises because couples are more likely
to invest in the husband’s rather than the wife’s enterprise. All of these studies are consistent
with the predictions of the specialization hypothesis.

5 Conclusions and outlook

In this paper we have addressed the economic implications of the empirical observation that
money in the hands of women leads to higher spending on children. This observation has
already fueled a trend in development policy to channel more resources towards women and,
more generally, to envision female empowerment as a conduit to economic development. If
we are to fully understand the effects of such gender-based development policies, however,
we must first pin down the mechanism that generates the observed empirical findings. The
conventional interpretation of the facts is that women and men have different preferences,
in the sense that women attach more weight to children’s welfare. However, in this paper
we show that the facts can be explained also by an alternative hypothesis that relies on the
endogenous division of labor in household production.

Under the specialization hypothesis, it is not obviouswhether targeting transfers towomen
is good policy. In particular, we show that targeting transfers to women increases the growth
rate of an economy only if human capital is the key engine of growth. Moreover, we show
that the effects of targeted transfers disappear when the wage gap between women and men
approaches zero. In other words, if women are fully empowered in the labor market, then
further empowering them through transfers has no effect on the provision of public goods in
the household.

The links among the effects of targeted transfers, the share of human capital, and the degree
of labor-market discrimination suggest that there is no fixed relationship between female
empowerment and economic development, but rather that the effectiveness of empowerment
policies depends on the stage of development. The theory suggests that mandating wealth
transfers from men to women lowers economic growth at an early stage of development,

36 The paper also analyzes the effect on other asset categories and finds smaller treatment effects for females
for essentially all asset classes. While the gender differences for these other assets are not significant, the
authors speculate that this is likely due to small sample sizes.
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when there is little demand for human capital and instead physical capital accumulation
drives growth. At a highly advanced stage of development there tends to be little gender
discrimination, so that women and men earn similar wages and thus transfers would have
little effect. The best case for these kinds of targeted transfers could be made for countries at
an intermediate stage of development, when human capital is already a key driver of growth,
but women’s labor market opportunities still lag behind men’s.

We have limited our attention here to the implications of a narrow concept of female
empowerment, namely the transfer of resources from husbands to wives. In reality, of course,
female empowerment can take other forms. For example, there aremany facets of discrimina-
tion against women, not just in labormarkets but also in consumptionmarkets, some of which
may lead men and women to act as if they had different preferences.37 That is, if women
had access to a more limited set of private goods than men do, they would endogenously
place less weight on their private consumption compared to spending on public goods. Such
a mechanism might be relevant in countries like Saudi Arabia where until recently laws pro-
hibited certain activities for women, such as driving. Female empowerment that reduces such
consumption discrimination would lead to lower child expenditure shares. Another important
dimension of female empowerment concerns access to education, which could be analyzed in
the context of our growth model with human capital accumulation. Reducing discrimination
against women in terms of education is more likely to promote economic development, but
even here there are potential effects going in the opposite direction (such as repercussions
on the time spent educating children).

The bottom line is that female empowerment cannot be regarded as a generic concept that
has uniform effects at all stages of development. Rather, the effects of female empowerment
depend both on the specific form that an empowerment policy takes, and on the nature of the
economywhere the policy is implemented.While many of these interdependencies remain to
be disentangled in future research, we see our analysis as a step towards a more differentiated
view.
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