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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 trans-
fers to women promotes economic development? In this paper, we develop a non-
cooperative model of household decision making to answer this question. We show
that when women have lower wages than men, they may spend more on children,
even when women and men have the same preferences. However, this does not
necessarily mean that giving money to women is a good development policy. We
show that depending on the nature of the production function, targeting transfers
to women may be beneficial or harmful to growth. In particular, such transfers are
more likely to be beneficial when human capital, rather than physical capital or land,
is the most important factor of production. We also provide empirical evidence sup-
portive 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 time, there is a strong positive correlation between the relative po-
sition of women in society and the level of economic development (Duflo 2012; Doepke,
Tertilt, and Voena 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 devel-
opment. 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 Devel-
opment 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 access to education and labor markets, the existence of a positive feed-
back from empowerment to development may be uncontroversial. However, a num-
ber of empowerment policies go beyond gender equality, and explicitly favor giving
resources to women. For example, many family cash transfer programs such as Opor-
tunidades 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,
and the majority 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 this issue from the perspective of eco-
nomic theory. Specifically, we incorporate a theory of household bargaining in a model

1At the launch of the Gender Action Plan, World Bank president Paul Wolfowitz 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).

2See http://www.worldbank.org/mdgs/gender.html, accessed on January 17, 2014.
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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
payments 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 ac-
cumulation, this may seem to imply that empowering women will result in faster eco-
nomic growth. Nonetheless, we argue that the true effect of targeted transfers depends
on the specific mechanism that leads women to spend more money on children.

The conventional interpretation of the observed gender expenditure patterns relies on
women and men having different preferences.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 never-
theless is consistent with the empirical observation that an increase in female resources
leads to more spending on children. Our theory does not lead to clear-cut implications
for economic development. 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 en-
gine of growth.

We begin our analysis by developing a tractable theory of decision making in a house-
hold composed of a wife and a husband. The spouses split their time between work-
ing in the market and in household production, with the only asymmetry between
the spouses being a difference in their market wages. The couple plays a noncooper-
ative game, i.e., each spouse makes decisions taking the actions of the other spouse as

3There is strong evidence against income pooling (e.g., Attanasio and Lechene 2002), and many stud-
ies document that higher female income shares are associated with higher child expenditures (Thomas
1993; Lundberg, Pollak, and Wales 1997; Haddad, Hoddinot, and Alderman 1997; Duflo 2003; Qian 2008;
Bobonis 2009). We discuss this literature in more detail in an earlier version of this paper, Doepke and
Tertilt (2011).

4Studies that feature a preference gap between husband and wife include Lundberg and Pollak (1993),
Anderson and Baland (2002), Basu (2006), Atkin (2009), Bobonis (2009), Browning, Chiappori, and Lech-
ene (2009), and Attanasio and Lechene (2014), although none of these papers explicitly considers the
growth effects of transfers to women. We examine the effects of transfers in a preference-based model in
an earlier version of this paper (Doepke and Tertilt 2011).
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given. A key feature of the environment is that a large number (in fact, a continuum)
of public goods is produced within 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 house-
hold 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.
Assuming that child-related public goods are relatively intensive in time, the model is
consistent with the observed effects that transfers targeted to women have on spending
on children. In addition, a mandated transfer also increases the wife’s private consump-
tion and lowers the husband’s private consumption. Hence, the model also rationalizes
that transfers lead to more spending on female clothing (Phipps and Burton 1998; Lund-
berg, Pollak, and Wales 1997), while lowering spending on male clothing, alcohol, and
tobacco (Hoddinott and Haddad 1995; Duflo and Udry 2004).6

Turning to implications for development, we find that our household production mech-
anism leads to a fundamentally different tradeoff than does the preference-based mech-
anism when considering the implications of mandated transfers from men to women.7

In a preference-based model where women derive more utility from public goods, the
higher public-good spending (i.e., spending on children) induced by a transfer comes
at the expense of male private consumption. In contrast, in our household produc-
tion model the increase in the provision of female-provided public goods comes at least

5Specialization within the household was first 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 (2016) and d’Aspremont and Ferreira (2014).

6Assuming, of course, that men spend a greater share of their private consumption on alcohol and
tobacco, and that they are more likely to dress in male versus female clothing.

7Throughout this paper, we use the term “preference-based mechanism” for the assumption that
women intrinsically care more about children than men do. There are other potential differences in pref-
erences that would lead to similar results as our production mechanism, such as the assumption that
women derive utility from children’s human capital while men derive utility from physical capital.
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partly at the expense of male-provided public goods.

To spell out what this means for economic growth, we embed our model of household
decision making into an endogenous growth model driven by the accumulation of hu-
man and physical capital. Parents care about their private consumption and their chil-
dren’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 in-
crease 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 set-
ting where human capital is the main driver of growth, mandated transfers to women do
promote development, but they slow down economic growth when the share of physi-
cal 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 household production mechanism developed
here versus the preference-based mechanism. It is not our intention to deny the possibil-
ity 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 To assess the empir-
ical relevance of our mechanism, we use data from the Mexican PROGRESA Program.
This is a well-studied program that has been used before to document that higher fe-
male 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 higher female income share not only leads to a larger expen-
diture share on children, but also increases total spending and leaves less resources for

8In 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.

9There is also evidence that women and men focus on different local public goods as policymakers
(Chattopadhyay and Duflo 2004; Beath, Christia, and Enikolopov 2017; Miller 2008), but it is not obvious
whether such behavior is due to intrinsic preference differences or due to endogenous specialization of
politicians like in our model.
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saving. Similar findings have been documented in the context of credit extension (Pitt
and Khandker 1998; Khandker 2005), and transfers to small business owners (de Mel,
McKenzie, and Woodruff 2009; Fafchamps et al. 2014). In a recent study, Haushofer and
Shapiro (2016) conduct a field experiment in Kenya randomizing the gender of the recip-
ient of a cash transfer. Once again in line with our mechanism, they find that ownership
of metal roofs (an investment good) increases significantly after the transfer, and that
this effect is much larger for male recipients. In sum, there is by now sizeable empir-
ical evidence supporting the implication of the household production mechanism that
mandated transfers induce a reallocation from male- to female-provided public goods.10

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.11 Relative to these literatures, a key 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, in which couples achieve efficient outcomes.12

We rely on a noncooperative model here, because under cooperative decision making
(within the general structure of our model) preference differences between women and
men would be essential for mandated transfers to be effective, whereas our objective is
precisely to develop a mechanism that does not rely on different preferences.13 We are
not suggesting that it is truly impossible for couples to cooperate; after all, couples are
in a long-term relationship and often care about each other.14 Rather, our objective is to
describe, in a stark setting, a new mechanism that is present when decision making is
not completely frictionless.

In the 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 de-

10Another distinct implication of the household production mechanism is that mandated transfers have
big effects only when the gender wage gap is large. While existing empirical evidence does not speak to
this prediction, it could be tested in future research.

11See Lundberg and Pollak (1994) and Konrad and Lommerud (1995) for the noncooperative model
of the household, and Bergstrom, Blume, and Varian (1986) for a related discussion of the voluntary
provision of public goods.

12See, e.g., Manser and Brown (1980), McElroy and Horney (1981), and Chiappori (1988, 1992).
13In a cooperative model, resources are pooled in the budget constraint, so that mandated transfers can-

not affect public-good spending through the constraint set. Rather, the only possibility is that mandated
transfers affect bargaining power, and that bargaining power affects outcomes because spouses have dif-
ferent preferences for public-good spending (at least on the margin); see Blundell, Chiappori, and Meghir
(2005) and Cherchye, De Rock, and Vermeulen (2012).

14Even in a long-term relationship, repeated games are often characterized by multiplicity of equilibria,
and full efficiency is usually a limiting case for a very low discount rate.
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veloped countries) many couples combine their finances. However, it has been docu-
mented that families throughout the world use various budgeting systems, and separate
accounts are common (Pahl 1983; Pahl 1995; Kenney 2006). In the western world, sep-
arate budgeting is often observed among younger and more affluent couples, couples
where both spouses work, as well as cohabiting couples (Lauer and Yodanis 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

In our noncooperative model, the equilibrium allocation is generally not fully efficient.
The empirical literature on cooperative models of the household finds some support for
(static) efficiency, but Naidoo (2015) argues that existing tests for efficiency have low
power. Moreover, other empirical papers provide direct evidence of significant ineffi-
ciencies in family decision making in the developing-country context (Udry 1996; Duflo
and Udry 2004; Goldstein and Udry 2008). The household production mechanism is
relevant if at least a fraction of households fails to achieve efficiency, which Del Boca
and Flinn (2012) argue to be the case even in a rich-country setting.16 Dynamic ineffi-
ciencies also arise if there is limited commitment (such as the possibility of divorce or
other forms of separation or discord), which is explored formally by Mazzocco, Ruiz,
and Yamaguchi (2013) and Voena (2015), among others.17

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 2013). In contrast
to these papers, here we explore the reverse link from female empowerment to economic
development.18

15Caldwell (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.”

16Del Boca and Flinn (2012) estimate a model that allows for cooperative and non-cooperative decision
making in the household. Based on PSID data, they find that about one-fourth of American couples
behave in a non-cooperative way (see also Mazzocco 2007 for a related test of ex-ante efficiency in an
environment with limited commitment). Similarly, Ashraf (2009) finds that spousal observability has
large effects on financial choices, which also suggests efficiencies. Inefficiencies can also arise from pre-
marital investments, see Iyigun and Walsh (2007).

17Empirically, dynamic efficiency can be assessed by looking at empirical measures of bargaining power
over time, because full ex-ante efficiency implies that relative welfare weights should be constant through-
out the relationship. In a recent paper, Lise and Yamada (2015) explore this using Japanese data, and find
that bargaining power shifts over time within couples. In particular, bargaining power is as responsive to
relative wages after the relationship is formed as it is ex ante.

18The role of gender equality for economic growth is also analyzed in 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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In the following section, we introduce our baseline model and demonstrate that man-
dated transfers to women affect the supply of public goods. In Section 3, we show that
depending on the relative importance of female- versus male-provided public goods,
mandated transfers can either raise or lower the total supply of public goods in the
household. In Section 4, we embed our model of household decision making in a 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 Section 5
we provide empirical evidence from Mexico that supports our mechanism. Section 6
concludes. All proofs are contained in the mathematical appendix.

2 Public-Good Provision in a Noncooperative Model of

the Household

In this section, we describe our baseline model of household decision making, and ana-
lyze 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 (fol-
lowing 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 Section 4 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
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utility to simplify the analysis; however, the main results carry over to more general
settings.19

A key characteristic of the environment is that the public goods Ci 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 a Cobb-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 (with-
out 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 particular
Ci 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.20 We show that our results are robust to relaxing this assumption
in Section 2.3 below.

Each spouse maximizes utility, taking the other spouse’s behavior (in particular, contri-
butions 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 prob-
lem of the spouse of gender g ∈ {f,m} is to maximize (1) subject to the following con-

19Generalizations in terms of preferences and technologies are discussed in Appendix C.
20The 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), 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 Section 2.3 below.
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straints:

Ci = Cf,i + Cm,i ∀i, (2)

Cg,i = E
1−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 hus-
band’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.21

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 2.1 (Noncooperative Equilibrium). An equilibrium for given wages and wealth
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 equilib-
rium. The reason is that as long as male and female wages are different, each spouse

21For 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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has a comparative 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 summa-
rizes 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 2.1 (Separate Spheres in Equilibrium). Assume 0 < wf < wm. There is a
generically 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 ∈ (̄i, 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)
wf

)α(i)
cf for i ∈ (̄i, 1].

(6)

If the cutoff ī is interior, it is determined such that female and male provision of public goods
is equalized at the cutoff. Hence, if ī ∈ (0, 1), the cutoff and private consumption satisfy the
condition: (

wm

wf

)α(̄i)

=
cm
cf

. (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 irrelevant whether it is due to intrinsic productivity differences between
genders, discrimination, or a gap in education or experience.22

Division of labor in household production is a result shared by many models of the
household (see Becker 1981). A more specific feature of our noncooperative model is
that there is a division not only in labor inputs but also in decision making. This im-
plication is in line with 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).23 Pahl (1983, 2008) reports a sharp

22There is a large empirical literature trying to measure the sources of the gender wage gap. The con-
sensus to date seems to be that the raw wage gap has several components, and in developing countries is
indeed partly due to an education gap. Theoretically it would be easy 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.

23Citing from Boserup (1985, p.388) “Even though African women often provide the primary or sole
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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 chil-
dren’s clothing.24 The phenomenon that husbands and wives are in charge of different
purchasing decisions is studied also in the marketing literature.25

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
separation of spheres, whereas our model features an endogenous separation.26 This
distinction is important, since the division of spheres may change in response to gov-
ernment 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 allo-
cation. 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 xf 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

economic support of children, their husbands [. . . ] have the right to decide on the living arrangements,
education, future occupation, and marriage partners of their children.”

24There 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 home maintenance, outdoor cleaning, vehicle repair, gardening, and pet care.
This is also the smallest category overall in terms of time use.

25For 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 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.

26Browning, Chiappori, and Lechene (2009) 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.
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public-good provision is proportional to private consumption. However, the wife’s pri-
vate 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 to male-provided public goods.

Proposition 2.2 (Effect of Mandated Transfers on Public Good Provision). Assume 0 <

wf < 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 xf to x̃f = xf + 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 c̃f , 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 c̃f/c̃m 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 contribu-
tions (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.27

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 contribu-
tion games with a finite number of goods if the equilibrium is at a corner.28 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 determi-
nant 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

27See Warr (1983) and Bergstrom, Blume, and Varian (1986).
28Browning, Chiappori, and Lechene (2009) make this point in the context of a household bargaining

model with a finite number of public goods.
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classic public-economics result, the increased contributions of one spouse are fully off-
set 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 ad-
vantage. 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 consumed within a
household. Rather, only a few spending categories can be assigned to a specific person
or can be unambiguously 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 pre-
dicts that spending on these goods should rise after a transfer to the wife.29 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 con-
sumption 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.30

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, wf = 0.5 and wm = 1, and initial
wealth is zero, xf = xm = 0.

Figure 1 shows the preferred provision of each public good by the wife and husband,

29One 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.

30Our model only allows for a single homogeneous private consumption good, but it is straightforward
to reinterpret the findings in a setting where male and female private consumption correspond to different
bundles of goods.
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Figure 1: Preferred Provision of Each Public Good for wf/wm = 0.5. Dotted line: Pre-
ferred Provision by Wife. Dashed Line: Preferred Provision by Husband.

holding the marginal utility of wealth constant at its equilibrium level. The preferred
provision 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 husband’s, i.e., the wife’s preferred provision increases relative to the
husband’s as the index i increases. This follows because time intensity is increasing in
i, and the wife has a comparative advantage at providing time-intensive public goods
because of her lower market wage wf .

In equilibrium, each public good is provided by the spouse with the higher preferred
provision level. Hence, as displayed in Figure 2, the equilibrium provision curve is the
upper envelope of the female- and male-preferred provision curves. The vertical line in
Figure 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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Figure 2: Provision of Each Public Good for wf/wm = 0.5. Dotted line: Preferred Provi-
sion by Wife. Dashed Line: Preferred Provision by Husband. Solid Line: Actual Provi-
sion.

displayed in Figure 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 xf = 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 a wider range of public goods. However, in line
with Proposition 2.2, the move 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
parameter α(i) is the only force in our model that slows down the shift in the cutoff be-
tween male and female provision after a transfer, relative to a benchmark where there is
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Figure 3: Provision of Each Public Good for wf = 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.

no variation in the wife’ comparative advantage across public goods.31 Any additional
forces that also slow down the shift in the cutoff would further strengthen our results.
For example, consider a setting with learning by doing, i.e., the spouses become more ef-
ficient 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 even more slowly and result in even larger effects of
mandated transfers on public good provision. Another extension of the baseline 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

log(cg) +

∫ 1

0

log
(
Ci + Ĉ

)
di

31That is, in the benchmark we either havewm = wf or α(i) constant, in which case the classic neutrality
result in public good provision of Warr (1983) and Bergstrom, Blume, and Varian (1986) obtains.
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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 substitu-
tion 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 pub-
lic goods and lowers the provision of male-provided public goods.

2.3 Voluntary Transfers between the Spouses

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

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 ruling out 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 to monitor 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.32 However, one might argue that

32Some 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 (p. 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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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 pub-
lic goods. To model this possibility, we extend our model by adding an initial stage in
which the spouses can make voluntary transfers, followed by the noncooperative pro-
vision game as described above.

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 2.2 (Equilibrium with Voluntary Transfer). Let Vm(wf , wm, xf , xm) denote the
equilibrium utility of the husband corresponding to the equilibrium in Definition 2.1, given
wages wf , wm and wealth levels xf , xm (this utility is unique because of Proposition 2.1). An
equilibrium of the model where voluntary transfers are allowed consists of an initial transfer X
and an equilibrium as defined in Definition 2.1 for wages wf , wm and wealth levels xf +X, xm−
X such that the transfer satisfies:

X = argmax
0≤X≤wm+xm

{Vm(wf , wm, xf +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 volun-
tary transfer by the amount of the mandated transfer, resulting in the same ultimate
equilibrium. The following proposition makes this point precise.

Proposition 2.3 (Offsetting Voluntary and Mandated Transfers). Consider an equilibrium
with transfers as defined in Definition 2.2 where the optimal transfer satisfies X > 0. If before

18



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 produc-
tion, 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 di-
verted 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 2.4 (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
xf→2(wm+xm)−wf

{
∂Vm(wf , wm, xf +X, xm −X)

∂X

∣∣∣∣
X=0

}
< 0.

Hence, the husband does not provide voluntary transfers if relative wealth is close to this level.

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 household production mechanism to matter empirically, it is not necessary that vol-
untary 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 voluntary transfers and who therefore
account for the empirically observed effects of mandated transfers.

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
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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 B 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 Equilibrium versus Efficient Public Good Provision

Given that the spouses in our model act noncooperatively, equilibrium allocations gen-
erally fail to be efficient. To highlight the sources of inefficiency in the model, we now
contrast the equilibrium outcome to efficient (i.e., Pareto optimal) allocations. Efficient
allocations are defined as follows:

Definition 2.3 (Efficient Allocation). An efficient allocation is a solution to a social planning
problem with a Pareto weight for the wife of µ, where 0 ≤ µ ≤ 1. The social planning problem is
to maximize:

µ log(cf ) + (1− µ) log(cm) +

∫ 1

0

log(Ci) di

subject to the following constraints:

Ci = Cf,i + Cm,i,

Cg,i = E
1−α(i)
g,i T

α(i)
g,i ,
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∑
g∈{f,m}

(
cg +

∫ 1

0

Eg,i di

)
=

∑
g∈{f,m}

wg

(
1−

∫ 1

0

Tg,i di

)
+ xf + xm.

That is, the efficient allocation is constrained by the same technological constraints as
is the equilibrium, but there is a joint budget constraint for the household, as opposed
to separate budget constraints for the two spouses. The presence of a joint budget con-
straint immediately implies that mandated transfers between the spouses do not affect
efficient allocations, because only the couple’s total wealth enters the constraint. The
following proposition characterizes efficient allocations in more detail.

Proposition 2.5 (Efficient Specialization). Efficient allocations are characterized by a Pareto
weight µ, where 0 ≤ µ ≤ 1, such that:

cf =
1

2
µ (wf + xf + wm + xm) ,

cm =
1

2
(1− µ) (wf + xf + wm + xm) ,

Ci =
1

2
(1− α(i))1−α(i)α(i)α(i)w

−α(i)
f (wf + xf + wm + xm) .

Hence, the provision of public goods is independent of the Pareto weight µ, which only matters
for the allocation of private consumption between wife and husband. All home production is
carried out by the wife. For given wages and wealth levels, the provision of public goods Ci that
are provided by the wife in equilibrium is always higher in the efficient allocation compared to
the equilibrium allocation.

Efficient allocations and equilibrium allocations differ for two reasons. First, efficient
allocations feature full specialization, in the sense that only the wife is engaged in home
production. This is because the wife has a comparative advantage in home production
given her lower wage. In contrast, full specialization is not observed in the equilibrium
allocation, unless the wife has at least twice as much total income as the husband has.
As we will see below, this feature of efficient allocations provides one reason for why a
mandated transfer from husband to wife may move the equilibrium closer to efficiency.

There is a second distinction between efficient and equilibrium allocations, related to
the weight attached to public goods in the objective function. In the social planning
problem, the planner takes into account the utility that both spouses derive from public
goods. In contrast, in the equilibrium allocation the provider of a given public good
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takes into account only his or her own utility, and not that of the spouse. This is the
well-known problem of the underprovision of voluntarily provided public goods, and
explains why in the efficient allocation public good provision is usually higher. This
source of inefficiency would be less important if we allowed for some altruism between
the spouses, because then each provider would take into account at least some of the
benefit of public good provision for the other spouse. Such an extension would be
straightforward, as it amounts solely to a higher relative weight for public goods in
the utility function, while leaving the analysis otherwise unchanged. For simplicity, we
abstract from altruism in our exposition, but it should be kept in mind that none of our
results relies on the absence of altruism.

3 Do Mandated 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 dif-
ference between our household production mechanism, where the gender wage gap is
key, and a mechanism based on gender preference gaps. 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, in the household production model
an increase in public good spending by women comes at least partially at the expense
of male-provided public goods. For this reason, whether mandated transfers to women
are good policy is not obvious.

To assess the desirability of mandated transfers in our model, we now examine the effect
of transfers on the total utility derived from public goods, which is given by:33

∫ 1

0

log (Ci) di.

While maximizing the utility derived from public goods is not equivalent to maximizing

33In Section 4, we develop an extension of our model where maximizing utility derived from public
goods corresponds to maximizing the growth rate of the economy.
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welfare, public good provision is inefficiently low in our model generally, so that an
increase in public good provision moves the economy closer to efficiency.

3.1 Decomposing the Effect of Mandated Transfers

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 (which can happen if this spouse has much
higher wealth). 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.

In an interior solution, there are two additional channels that are related to the change
in the cutoff ī between male and female public good provision brought about by a man-
dated 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 produc-
tion, the overall efficiency of time use in the household is improved (it moves closer to
the first-best allocation described in Proposition 2.5). This channel suggests that trans-
ferring resources to the low-wage spouse (inducing this spouse to substitute from mar-
ket work to household production) will increase total provision of public goods. Fi-
nally, 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. This reallocation channel leads to an increase in the provision of public
goods if the receiver of the transfer initially provides a small range of public goods com-
pared to his or her spouse. The following proposition formalizes the decomposition of
the total effect of a transfer on public good provision.

Proposition 3.1 (Decomposition of Effect of Mandated Transfers on Total Public Good
Provision). Let ϵ ≥ 0 denote a mandated transfer from husband to wife, at given wages wf ,
wm and pre-transfer wealth xf , xm. If there is an interior equilibrium with 0 < ī < 1, the total
provision of public goods is given by:

23



∫ 1

0

log (Ci) di = B − ī log

(
1 + ī

wm + xm − ϵ

)
− (1− ī) log

(
2− ī

wf + xf + ϵ

)
−∫ ī

0

α(i) di log(wm)−
∫ 1

ī

α(i) di log(wf ),

where B is a constant and ī is the equilibrium cutoff between male and female provision of public
goods. Consequently, the derivative of total public goods provision with respect to ϵ evaluated at
ϵ = 0 can be expressed as:

d
∫ 1

0
log (Ci) di

dϵ
=− ī

wm + xm

+
1− ī

wf + xf︸ ︷︷ ︸
Expenditure Share Channel

+

[
log

(
(2− ī)(wm + xm)

(1 + ī)(wf + xf )

)
+

1− ī

2− ī
− ī

1 + ī

]
∂ī

∂ϵ︸ ︷︷ ︸
Reallocation Channel

− α(̄i) log

(
wm

wf

)
∂ī

∂ϵ︸ ︷︷ ︸
Efficiency Channel

. (8)

Note that ∂ī
∂ϵ

≤ 0, that is, a transfer to the wife increases the range of public goods
provided by the wife. Hence, when wm > wf the efficiency channel is always positive.
However, this does not imply that a mandated transfer to the wife always increases the
provision of public goods overall, because the sign of the other channels is ambiguous.
Indeed, we can establish that depending on the shape of the α(i) function, a transfer
from husband to wife may either lower or raise total public good provision. To work
towards this result, we first characterize the expenditure share channel in more detail.

Lemma 3.1 (Expenditure Share Channel). Assume 0 < wf < wm. For given initial wealth
xf and xm, consider the marginal effect of a wealth transfer ϵ from the husband to the wife,
holding constant the equilibrium cutoff ī (as if each spouse had zero productivity in providing
public goods provided by the other spouse). Notably, this implies that only the expenditure share
channel is present. The transfer increases the total utility derived from public goods if and only
if:

1− ī

ī
>

wf + xf

wm + xm

.

That is, holding ī constant, transferring resources to the wife increases the total provision of
public goods if and only if the share of public goods provided by the wife exceeds the wife’s share
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in total resources of the couple.

Depending on the shape of the α(i) function and the overall distribution of resources,
the expenditure share channel can therefore favor making transfers to either spouse.
In particular, transferring resources to the husband may increase the overall provision
of public goods if a wide range of public goods are goods-intensive, which tends to
increase the share of public goods provided by the husband.

3.2 Conditions under which Mandated Transfers Increase Public Good

Provision

We now build on the decomposition into efficiency, expenditure share, and reallocation
channel to formally establish that the overall effect of mandated transfers on public-
good provision is indeed ambiguous: depending on parameters, a mandated transfer
can either lower or raise public good provision. The decomposition also clarifies the
conditions under which a positive or a negative effect is likely to arise; in Section 4
below, we build on this analysis to ask under which conditions a mandated transfer
is growth enhancing in the context of a growth model driven by the accumulation of
physical and human capital.

We formally establish that the overall effect of a mandated transfer on public-good pro-
vision is ambiguous by showing that the expenditure share can dominate the other chan-
nels. Given that the expenditure share channel itself can favor making transfers to either
spouse, this implies that the overall effect on public-good provision is ambiguous also.
For the expenditure channel to dominate, the remaining channels have to be sufficiently
weak. The next proposition demonstrates that depending on the shape of the α(i) func-
tion, the other channels can be arbitrarily weak.

Proposition 3.2 (Expenditure Share Channel Can Dominate). Assume 0 < wf < wm

and that α(i) is continuously differentiable. For given initial wealth xf and xm, consider the
marginal effect of a mandated transfer ϵ from the husband to the wife on the equilibrium cutoff
ī. The derivative ∂ī

∂ϵ
is declining in α′(̄i) and can thus be arbitrarily small if α′(̄i) is arbitrarily

large. Given that ∂ī
∂ϵ

appears in both the reallocation channel and the efficiency channel, this
implies that by choosing α(i) these channels can be arbitrarily weakened, so that the expenditure
share channel dominates.

25



An even simpler case obtains when α(i) has a discontinuity at ī, in which case ī can be
constant for a range of ϵ.

Lemma 3.1 and Proposition 3.2 together imply that the question of whether mandated
transfers from husbands to wives increase public good provision has no clear-cut an-
swer. Instead, the effect of such transfers depends on the specifics of the technology
for producing public goods and on the initial distribution of wealth and relative wages.
This finding is important because of the contrast it provides to a model that is based on
differences between women and men in preferences for public goods. In a preference-
based model, mandated transfers to the spouse who values public goods more always
increases 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 devel-
opment and on local economic conditions.

Even though these results show that the effects of mandated transfers on public good
provision are generally ambiguous, it is also true that the efficiency channel always fa-
vors transfers to the low-wage spouse. Thus, one may conjecture that if the environment
is symmetric apart from the wage gap between women and men (so that the expenditure
share and reallocation channel do not strongly favor redistribution to either spouse),
mandated transfers to women should increase public good provision. This turns out to
be true in the case when α(i) = i, i.e., time intensity varies linearly with the index of the
public good. In this setting the overall household production technology is symmetric
in terms of time versus goods intensity. It can indeed be shown that if there is an interior
solution, the total provision of public goods is increased if wealth is transferred to the
low-wage spouse.

Proposition 3.3 (Transfer to Wife Increases Public-Good Provision if α(i) = i). Assume
0 < wf < wm and α(i) = i. For given initial wealth xf and xm, consider the effects of a
mandated transfer ϵ from the husband to the wife, so that the new wealth levels are xf + ϵ and
xm − ϵ. If for given xf and xm the equilibrium is interior, i.e., the cutoff ī between male and
female provision of public goods satisfies 0 < ī < 1, a marginal increase in the transfer from
husband to wife increases the total provision of public goods. Formally, we have:

∂
∫ 1

0
log (Ci) di

∂ϵ
> 0.

However, symmetry is not sufficient for a transfer from husband to wife to increase
provision. For example the case α(i) = 0.5 for all i is also symmetric, yet in this case
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transfers do not affect the total provision of public goods as long as equilibria are inte-
rior.

Our results can be compared to the neutrality result in the public goods literature (Warr
1983, Bergstrom, Blume, and Varian 1986) and to the implications of a preference based
model with efficient bargaining. In a public-good provision with homogeneous public
goods that can be provided equally well by either spouse (which is the special case of our
model with α(i) = 0 for all i), if there is an interior solution mandated transfers have no
effect on public-good provision. In this special case the efficiency channel is absent, and
the two other channels exactly offset each other. Our decomposition of the total effect
of transfers on public good provision does not apply to an efficient bargaining model,
because there the couple maximizes subject to a single budget constraint, and time use
is always efficient. Instead, any effects on public-good provision would arise through
the effect of transfers on welfare weights and hence the implicit objective function of the
household.

3.3 The Effectiveness of Transfers When the Wage Gap Shrinks

One determinant of the effect of transfers on public good provision is the wage gap
between men and women. The wage gap is an essential ingredient in the household
production mechanism, because it is what leads the two spouses to specialize in pro-
viding different types of public goods. We now show that when the size of the wage
gap approaches zero, the effect of mandated transfers (whichever the sign) also goes to
zero. Intuitively, given that the wage gap is the only difference between the sexes in
our model, when the wage gap disappears so does the distinction between women and
men. In that case, it no longer matters much who controls resources.

Proposition 3.4 (Role of Wage Gap). Assume 0 < wf ≤ wm. For given initial wealth xf

and xm, consider the effects of a wealth transfer ϵ from the husband to the wife on public good
provision. When the female wage converges to the male wage, the marginal effect of a transfer ϵ
on the total provision of public goods converges to zero:

lim
wf→wm

∂
∫ 1

0
log (Ci) di

∂ϵ
= 0.

Thus, the model yields the testable prediction that the effects of mandated transfers
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Figure 4: Provision of Each Public Good for wf = 0.8, 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.

should be large in places where women earn very little, and small in places where equal-
ity in the workplace has been nearly achieved.

To illustrate the workings of this mechanism, Figure 4 displays the impact on public
good provision of a mandated transfer of ϵ = 0.3 from husband to wife when the wages
are wf = 0.8, wm = 1. Compared to the case of a larger wage gap (wf = 0.5, wm = 1)
shown in Figure 3, the quantitative impact on the relative provision of female- and male-
provided public goods is much smaller. Indeed, the impact on equilibrium public good
provision is related directly to the difference in the slope between the female and male
preferred provision curve, and this difference converges to zero as the wage gap disap-
pears. Once the female wage exceeds about 90 percent of the male wage, the impact of
a mandated transfer on equilibrium provision is barely discernible.
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4 Growth Implications of Mandated Transfers

The results in the analysis above suggest that the effect 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 invest-
ment. 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 frame-
work, we show that the growth effect of mandated transfers that redistribute wealth
from men to women switches signs as the economy becomes relatively more intensive
in human capital.

4.1 A Growth Model 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′). (9)

Here cg is the private consumption of spouse g, and y′ is the full income34 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 cap-
ital K and human capital H :

Y = AK1−θHθ. (10)

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.

34The full income of a couple consists of market income plus the value of time used for home produc-
tion; defining preferences in terms of market income would leave the results qualitatively unchanged.
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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. The children’s physical capital k′ is simply the sum of the
bequests bf and bm left by the mother and father:

k′ = bf + bm. (11)

The production of human capital, in contrast, is a more complex process that involves
combining 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(Cj)dj, (12)

where, as in the analysis in the preceding sections, Cj is composed of the contributions of
both spouses: Cj = Cf,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,jh)

j . (13)

Hence, the various Cg,j serve as intermediate inputs in the production of children’s hu-
man 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 (10) for the final good (which can be used
for consumption, for intermediate goods in the production of human capital, or for be-
quests) 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 that enters the
parents’ utility function is then given by:

y′ = r′k′ + w′h′, (14)

where r′ and w′ denote the return to capital and the wage in the next period. Capital
fully depreciates each generation. There is an exogenous gender gap in the sense that
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women’s market productivity relative to men is given by δ < 1, so that the female wage
per unit of human capital supplied to the labor market is wf = δw, whereas the male
wage is simply wm = w.

Given our assumption that parents maximize the sum of the full incomes of son and
daughter, parents are indifferent regarding the split of bequests and human capital be-
tween the son and the daughter. To break this indifference, we assume that the total
amounts of physical and human capital given to the children are divided equally be-
tween the two.35 Clearly, it would be interesting to endogenize the gender gap by giv-
ing parents an incentive to invest differentially into their offspring. To model a strategic
motive, a more sophisticated form of altruism would be required. However, since our
focus is on mandated transfers, we abstract from these issues here.

As in the preceding analysis, husband and wife individually decide on labor supply,
household production inputs, and also on bequests. Each spouse thus maximizes (9)
subject to (11)–(14) and the following budget constraint:

cg + bg +

∫ 1

0

Eg,j dj = wg
h

2

(
1−

∫ 1

0

Tg,j dj

)
+ r

k

2
+ τg. (15)

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:

τf + τm = 0.

We interpret the transfer as government-mandated redistribution of wealth between
husbands and wives, and we will consider how such transfers affect the growth rate
of the economy.

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 dj + δ

(
1−

∫ 1

0

Tf,j dj

)]
h.

35Note that such an equal division would be the unique equilibrium in a model where parents cared
separately about the full income of sons and daughters: log(yf ) + log(ym).
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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 (9).

Lemma 4.1 (Representation of Preferences). The preferences given by the utility function (9)
can be represented equivalently by the utility function:

U(cg, k
′, h′) = log(cg) + βk log(k

′) + (1− βk) log(h
′), (16)

where βk is given by:

βk =
(1− θ)ϕ

θ + (1− θ)ϕ
, (17)

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 (10), 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 Sections 2 and 3.

Lemma 4.2 (Relation to General Decision Problem). The individual decision problem in the
growth model of maximizing (16) subject to (11) to (15) is a special case of the general decision
problem in Section 2 of maximizing (1) subject to (2) to (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,

(18)

where βk is given by (17). Let w̃g and x̃g denote the wages and wealth levels pertaining to the
general decision problem. These are set to:

w̃g =
1

2
wgh, (19)

x̃g =
1

2
rk + τg. (20)

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 (18) to (20). The equilibrium choices in the decision problem
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in the growth model can then be recovered as follows:

cg = c̃g, (21)

bg =

∫ βk

0

C̃g,i di, (22)

Eg,j = (1− βk)Ẽg,βk+j(1−βk) ∀j ∈ [0, 1], (23)

Tg,j = (1− βk)T̃g,βk+j(1−βk) ∀j ∈ [0, 1]. (24)

Intuitively, the bequest in the growth model corresponds to a range of household pub-
lic 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 impor-
tant 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 aver-
age. 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 4.2 implies that, given state variables k and h, the results from Sections 2 and
3 apply. Specifically, this means that in equilibrium only 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 chil-
dren. 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).

4.2 When Do Mandated Transfers Increase Growth?

We now would like to assess the implications of these relationships for the effect of
mandated transfers on economic growth. As a first step, the following proposition char-
acterizes the equilibrium for the model economy in the case where mandated wealth
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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 4.3 (Equilibrium Characterization). If mandated transfers are proportional to output,
τf = −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 of mandated transfers on
growth rates depends on the share of human capital in production.

Proposition 4.1 (Growth Implications of Mandated Transfers). Let mandated transfers be
proportional to output, τf = −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 increas-
ing in the transfer γ:

∂Y ′

∂γ
> 0.

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 prob-
lem is of the form analyzed in Proposition 3.3, where transfers to women on the mar-
gin 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 3.1 and
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Figure 5: Effect of a Mandated Transfer of 10 percent of Income per Capita from Hus-
band to Wife on Output in the Next Generation as a Function of Human Capital Share
θ

3.2).36

Within the model, the way output should be measured is not obvious, because in addi-
tion 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 4.3 implies that all physical goods (private con-
sumption, bequests, and goods inputs into the production of human capital) are pro-
portional 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 5 illustrates these results with 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 percent 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

36The 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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Figure 6: Effect of a Mandated Transfer of 10 percent of Income per Capita from Hus-
band to Wife on Phyiscal and Human Capital in the the Next Generation as a Function
of Human Capital Share θ

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 percent.

Notice that even though for low θ a transfer to women lowers growth, it still increases
the accumulation of human capital. Figure 6 breaks down the effect of the mandated
transfer on the accumulation of human and physical capital. Physical capital (the be-
quest) is always provided entirely by the husband in this range, whereas the wife pro-
vides most of the time-intensive inputs to human capital production. Hence, regardless
of θ a transfer from husband to wife results in lower bequests, but more 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, hu-
man capital-intensive production stage, but less so at an earlier stage when human cap-
ital plays a small role. Similarly, in a cross section of countries, targeting transfers to
women may be counterproductive in less advanced economies where physical accumu-
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lation is still the main driver of growth. Moreover, if female empowerment takes the
form of a rise in δ, i.e. a decline in the gender wage gap, then the growth effect of man-
dated transfers (whether positive or negative) shrinks with empowerment. This follows
immediately from Proposition 3.4 and Lemma 4.2.

In this section, we have focused on the role of the human capital share θ. More gen-
erally, 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 man-
dated transfers. In our model, however, this issue does not arise. Lemma 4.3 implies
that any combinations of h and k that yield the same output today yield the same (cur-
rent 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 (among other
things) 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 in-
crease growth when human capital scarcity is the bottleneck for growth.37

4.3 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 percent in 2000.38

Good data on labor earning shares for Mexico are hard to find. According to Frankema

37In 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 percent of
cross country-income differences, with human capital differences accounting for 10–30 percent.

38Note 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.
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(2010), the labor income share was about 30 percent 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 0.148.39 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 percent to 11.03 percent. 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 would flip—with a transfer to women increas-
ing 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 percent, the
child expenditure elasticity would be 0.218. Accordingly, the effect of a mandated trans-
fer on growth would double in size. These results show that the growth implications
of mandated transfers to 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.

5 Empirical Evidence from PROGRESA

Our theory leads to new implications for the impact of targeted transfers on develop-
ment because, compared to the preference-based story, targeting transfers to women
involves a fundamentally different tradeoff. If women spend more on children be-
cause their preferences put more weight on children’s welfare whereas men favor pri-
vate consumption, the main tradeoff is between spending on children and spending
on men’s private consumption. In contrast, in our household-specialization model the
main tradeoff is between spending on different types of public goods, namely those
provided by women (such as child-related goods) and those provided by men (such
as investment and savings). Our theory also implies that targeting transfers to women
leads to a shift from private spending by men to private spending by women, but the

39This can be calculated using data from Tables 1 and 2: The derivative of children’s clothing expendi-
ture 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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implications for growth derive solely from the shift in the composition of spending on
public goods.

In this section, we provide empirical evidence to test whether the different tradeoff im-
plied by our model is in line with the data. 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 in-
troduced 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 trans-
fers are paid to women. Second, the timing of the introduction of PROGRESA was ran-
domized 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 de-
layed 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 expen-
ditures 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 previous studies, we drop households containing additional
adults (given that 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 ba-
sic demographic characteristics, education for husband and wife, separate income mea-
sures 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 com-
puted 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 households contains
five people, and husbands are on average four years older than their wife. Household
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Table 1: Summary Statistics of the PROGRESA Sample

Variable Mean St. Dev.

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 1,584.6 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
Notes: The estimation sample contains 9,506 observations. The sample is winsorized to omit observations
with a savings rate of more than 100 percent or less than -500 percent, which are most likely generated by
mismeasurement in income or expenditure.
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income is about 1,600 Pesos, and the average PROGRESA transfer amounts to a little
over 5 percent of average income (and of course a substantially larger fraction for those
households who actually receive a transfer). The wife’s income share averages 10 per-
cent 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 in-
come squared, and the female income share. These regressions answer the question
whether, controlling for overall income, households where women earn a large fraction
of income have 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 es-
timated 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 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 on male private goods
and male-provided public goods.40 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

40We 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 is low to begin with (a little over 1 percent 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
Notes: Robust standard errors (in parentheses) are adjusted for clusters by household. Stars denote sig-
nificance at 10 percent, 5 percent, and 1 percent level, respectively. The number of observations is 9,506.
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 house-
hold 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).
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the conditionality of the program on school attendance. School attendance is directly
related to expenditure shares as it involves 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 At-
tanasio and Lechene (2002), we pursue two strategies for dealing with these problems.
First, we directly include a large set of controls that are available in the data set in our re-
gressions. 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 regression.

The second strategy for addressing omitted-variable bias is to exploit the exogenous
variation in female income generated by the staggered rollout of the PROGRESA pro-
gram. We do this (in line with the existing literature) by using the income received from
the PROGRESA income (which goes entirely to women) as an instrument for the female
income share. Column (3) of Table 2 displays two-stage least squares results for the re-
gression 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 excep-
tion 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 on male and female clothing are highly significant. The neg-
ative impact of the female income share on savings continues to be large, with a one
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standard deviation 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 savings measure may 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
purchase of livestock) that may also play the role of investment. If the rise in expen-
diture 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 D 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, Martinez, and Rubio-
Codina (2012) analyze the long-run impact of the PROGRESA program on the own-
ership 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 PRO-
GRESA transfers are saved or invested. Whereas Gertler, Martinez, and Rubio-Codina
(2012) focus on the question of whether the propensity to save out of PROGRESA in-
come 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 combina-
tion, our results and the results of Gertler, Martinez, and Rubio-Codina (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, Teruel, and Thomas (2009) focus on investments in livestock, and show that
households receiving PROGRESA income are more likely to own small livestock such
as chicken, 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 live-
stock is also what our theory would predict. Notably, Rubalcava, Teruel, and Thomas
(2009) also document that PROGRESA income has no discernable effect on ownership
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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 D 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 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 spend-
ing on 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 Kenya where
they explicitly randomized the gender 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 in size for female recipients. The gender difference is significant at the five percent
level.41 Akresh, Walque, and Kazianga (2016) conduct a field experiment in Burkina
Faso with explicit cash transfers to fathers and mothers. They find that cash transfers
to fathers lead to relatively more household investment in livestock, relatively more in-
vestment in household equipment (specifically electricity and metal roofs), and higher
agricultural production of cash crops. Robinson (2012) is a field experiment in Kenya
where small income transfers were given randomly to husbands or wives. Once again,
the finding is that men have a substantially higher propensity to save out of transfers
received. de Mel, McKenzie, and Woodruff (2009) conducted a field experiment with mi-
cro entrepreneurs in Sri Lanka where the gender of transfer recipients was randomized.
They find that both business and household assets increase for men, but not for women.
Accordingly, profits increase for men and 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. All of these studies are consistent with the
predictions of our household production model.

41The 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 signifi-
cant, the authors speculate that this is likely due to small sample sizes.
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6 Conclusions and Outlook

In this paper we have addressed, from a theoretical perspective, the empirical obser-
vation 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 gen-
erates 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 ex-
plained also by an alternative mechanism that relies on the endogenous division of labor
in household production.

Under the household production mechanism, it is not obvious whether targeting trans-
fers to women is good policy. In particular, we show that targeting transfers to women
increases the growth rate only if human capital is the key engine of growth. In con-
trast, in economies that are driven primarily by physical capital accumulation, targeting
transfers to women can lower economic growth, because increased spending on children
crowds out savings and hence physical capital accumulation.42 Moreover, we show that
the effects of targeted transfers disappear when the wage gap between women and men
approaches zero. In other words, when women are fully empowered in the labor mar-
ket, 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 de-
gree 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, when there is little demand for human capital. At a highly ad-
vanced stage of development when human capital is the dominant factor of production
and when women and men earn similar wages, transfers would have little effect because

42The mutual complementarity between human capital accumulation, female empowerment, and eco-
nomic development in our model resembles features of the political-economy analysis in Doepke and Ter-
tilt (2009), although the mechanism is entirely different, because the model of Doepke and Tertilt (2009)
relies on preference differences.
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in this case women and men behave similarly. 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 opportuni-
ties 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 are many facets
of discrimination against women, not just in labor markets but also in consumption
markets, some of which may lead men and women to act as if they had different prefer-
ences.43 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 laws explicitly prohibit certain behaviors for women, such as driving. Fe-
male empowerment that reduces such consumption discrimination would lead to lower
child expenditure shares. Another important dimension of female empowerment con-
cerns 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 po-
tential 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 economy where 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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Blundell, Richard, Pierre-André Chiappori, and Costas Meghir. 2005. “Collective Labor
Supply with Children.” Journal of Political Economy 113 (6): 1277–306.

Bobonis, Gustavo J. 2009. “Is the Allocation of Resources within the Household Effi-
cient? New Evidence from a Randomized Experiment.” Journal of Political Economy
117 (3): 453–503.

Boserup, Ester. 1985. “Economic and Demographic Interrelationships in sub-Saharan
Africa.” Population and Development Review 11 (3): 383–397.
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Doepke, Matthias, and Michèle Tertilt. 2009. “Women’s Liberation: What’s in It for
Men?” Quarterly Journal of Economics 124 (4): 1541–1591.

. 2011. “Does Female Empowerment Promote Economic Development?” CEPR
Discussion Paper 8441.
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Appendix For Online Publication

A Proofs for Propositions and Lemmas

Proof of Proposition 2.1: We start by showing that the equilibrium satisfies the cutoff rule. The
first-order conditions characterizing the wife’s optimization problem are given by:

cf =
1

λf
, (25)

Ef,i ≤
1− α(i)

λf
, (26)

Tf,i ≤
α(i)

wfλf
, (27)

where (26) and (27) hold with equality for all public goods i that the wife contributes to, and
λf denotes the multiplier on the budget constraint. The corresponding optimality conditions for
the husband are:

cm =
1

λm
, (28)

Em,i ≤
1− α(i)

λm
, (29)

Tm,i ≤
α(i)

wmλm
. (30)

In Nash equilibrium, each spouse contributes only to those public goods for which she or he has
a higher willingness to pay. To show that there is an equilibrium that satisfies the cutoff rule,
we therefore have to show that the wife’s relative willingness to pay increases with i. Given the
first-order conditions, the ratio of female to male preferred public-good provision for good i (in
each case assuming that each spouse would be the sole provider) is:

Cf,i

Cm,i
=
E

1−α(i)
f,i T

α(i)
f,i

E
1−α(i)
m,i T

α(i)
m,i

=

(
wm

wf

)α(i) λm
λf

. (31)

This expression is increasing in i (given the assumption wf < wm), which implies that there
is an equilibrium that satisfies the cutoff rule. Intuitively, women provide public goods using
relatively more time compared to goods because of their low wages, which induces them to
provide relatively more of the time-intensive goods. Given the cutoff rule, (6) follows from
substituting the expressions for Eg,i and Tg,i from the first-order conditions into the production
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function for public goods, and (7) follows from equating male and female contributions at the
cutoff.

To establish generic uniqueness of the equilibrium, we need to characterize the cutoff ī more
sharply by solving for the multipliers on the budget constraint. Plugging the first-order condi-
tions for the wife back into the budget constraint and using the cutoff rule gives:

1

λf
+

∫ 1

ī

1− α(i)

λf
di = wf − wf

∫ 1

ī

α(i)

wfλf
di+ xf .

Canceling terms we get:
1

λf
+

∫ 1

ī

1

λf
di = wf + xf ,

which gives:

λf =
2− ī

wf + xf
. (32)

Proceeding along the same lines with the male budget constraint gives:

λm =
1 + ī

wm + xm
. (33)

If the cutoff ī is interior, it is characterized by the condition that at ī female- and male-preferred
provision of the public good is equal. Using (31), this can be written as:(

2− ī

1 + ī

)(
wm + xm
wf + xf

)
=

(
wm

wf

)α(̄i)

. (34)

Notice that the left-hand side is strictly decreasing in ī while the right-hand side is increasing.
Hence, there can be at most one solution to the equation. When the equation does not have a
solution the equilibrium is a corner. Specifically, if:

2

(
wm + xm
wf + xf

)
< 1

holds we have ī = 0 (the wife is sufficiently rich to provide all public goods). Conversely, if:

1

2

(
wm + xm
wf + xf

)
>
wm

wf

holds, we have ī = 1, and the husband provides all public goods.

The equilibrium is only generically unique because we allow for the possibility that α(i) is con-
stant over some range. If the equilibrium cutoff ī falls into such a constant range, there is indeter-
minacy in terms of which spouse is providing which goods in this range. However, the private
consumption and equilibrium provision of public goods is independent of who provides which
goods in this range, so that there is no loss in generality from restricting attention to equilibria
that satisfy the cutoff rule. 2

Proof of Proposition 2.2: The equilibrium cutoff conditions (34) before and after the transfer ϵ
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read: (
2− ī

1 + ī

)(
wm + xm
wf + xf

)
=

(
wm

wf

)α(̄i)

,(
2− ĩ

1 + ĩ

)(
wm + xm − ϵ

wf + xf + ϵ

)
=

(
wm

wf

)α(̃i)

.

Since ϵ > 0, the second term on the left-hand side is smaller in the second equation, implying that
we must have ĩ < ī. It then follows from (7) that the ratio c̃f/c̃m has to increase after the transfer.
Moreover, due to (6) the provision of public goods is proportional to the private consumption
of the spouse providing the good. For public goods that have the same provider both before
and after the change, the ratio of provision therefore changes by the same amount as the ratio of
private consumption. 2

Proof of Proposition 2.3: From Definition 2.2, X satisfies:

X = argmax
0≤X≤wm+xm

{Vm(wf , wm, xf +X,xm −X)} .

Now define X⋆ = X − ϵ. Substituting into the last expression we get:

X⋆ = argmax
0≤X⋆+ϵ≤wm+xm

{Vm(wf , wm, xf + ϵ+X⋆, xm − ϵ−X⋆)} .

or:
X⋆ = argmax

−ϵ≤X⋆≤wm+xm−ϵ
{Vm(wf , wm, xf + ϵ+X⋆, xm − ϵ−X⋆)} .

Thus, X⋆ is the optimal voluntary transfer if an initial transfer of ϵ is imposed and negative
transfers up to ϵ are allowed. Moreover, because ϵ ≤ X we have X⋆ ≥ 0, so that X⋆ also satisfies:

X⋆ = argmax
0≤X⋆≤wm+xm−ϵ

{Vm(wf , wm, xf + ϵ+X⋆, xm − ϵ−X⋆)} ,

implying that X⋆ is indeed the optimal transfer after the initial transfer is imposed, leading to
identical post-transfer wealth and hence an identical ex-post equilibrium. 2

Proof of Proposition 2.4: We start by rewriting the husband’s utility derived from the provision
of public goods. In the case of an interior ī (which we focus on here) this is given by:∫ 1

0
log(Ci) di

=

∫ 1

0
log(E

1−α(i)
i T

α(i)
i ) di

=

∫ ī

0
[(1− α(i)) log(Em,i) + α(i) log(Ti,m)]di

+

∫ 1

ī
[(1− α(i)) log(Ef,i) + α(i) log(Ti,f )]di

=

∫ ī

0

[
(1− α(i)) log

(
1− α(i)

λm

)
+ α(i) log

(
α(i)

wmλm

)]
di
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+

∫ 1

ī

[
(1− α(i)) log

(
1− α(i)

λf

)
+ α(i) log

(
α(i)

wfλf

)]
di.

Denote as B the constant that does not depend on wages or multipliers. Then the expression can
be written as:∫ 1

0
log(Ci) di

= B −
∫ ī

0
[log(λm) + α(i) log(wm)] di−

∫ 1

ī
[log(λf ) + α(i) log(wf )] di

= B − ī log(λm)− (1− ī) log(λf )

−
∫ ī

0
α(i) di log(wm)−

∫ 1

ī
α(i) di log(wf ). (35)

Hence, noting that cm = 1/λm from (28), total male utility is given by:

Vm(wf , wm, xf +X,xm −X) =

B − (1 + ī) log(λm)− (1− ī) log(λf )−
∫ ī

0
α(i) di log(wm)−

∫ 1

ī
α(i) di log(wf ). (36)

From (32) and (33), the multipliers λf and λm are given by:

λf =
2− ī

wf + xf +X
,

λm =
1 + ī

wm + xm −X
.

Plugging these into (36) and taking a derivative with respect to X yields:

∂Vm(wf , wm, xf +X,xm −X)

∂X

∣∣∣∣
X=0

=− 1 + ī

wm + xm
+

1− ī

wf + xf

+

[
log

(
(2− ī)(wm + xm)

(1 + ī)(wf + xf )

)
+

1− ī

2− ī
− 1

]
∂ī

∂X

− α(̄i) log

(
wm

wf

)
∂ī

∂X
.

Now taking the desired limit and recognizing that in the limit we have ī = 0 gives:

lim
xf→2(wm+xm)−wf

{
∂Vm(wf , wm, xf +X,xm −X)

∂X

∣∣∣∣
X=0

}
= lim

xf→2(wm+xm)−wf

{
− 1

wm + xm
+

1

wf + xf
+

[
log

(
2(wm + xm)

wf + xf

)
− 1

2

]
∂ī

∂X

}
=− 1

2

[
1

wm + xm
+ lim

xf→2(wm+xm)−wf

{
∂ī

∂X

}]
. (37)

Consider two cases: if xf converges to 2(wm + xm)−wf from above, then there is no change in ī
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in the limit since the equilibrium remains at a corner. Thus,

lim
xf↘2(wm+xm)−wf

{
∂Vm(wf , wm, xf +X,xm −X)

∂X

∣∣∣∣
X=0

}
= −1

2

1

wm + xm
< 0.

The more interesting case happens when xf converges to 2(wm + xm) − wf from below. For
this case there is a negative change in ī on the margin. We now show that even taking this into
account, the overall expression in (37) is still negative. Using the multipliers (32) and (33) in the
cutoff condition (7) for ī and taking logs yields:

log

(
2− ī

wf + xf +X

)
− log

(
1 + ī

wm + xm −X

)
= α(̄i) log

(
wm

wf

)
.

Taking a derivative on both sides with respect toX and evaluating the expression atX = 0 leads
to:

∂ī

∂X
= −

1
wf+xf

+ 1
wm+xm

α′(̄i) log
(
wm
wf

)
+ 1

2−ī
+ 1

1+ī

,

We therefore have:

lim
xf↗2(wm+xm)−wf

{
∂ī

∂X

}
= −

3
2

1
wm+xm

α′(0) log
(
wm
wf

)
+ 3

2

.

Using this in (37) gives the desired result:

lim
xf↗2(wm+xm)−wf

{
∂Vm(wf , wm, xf +X,xm −X)

∂X

∣∣∣∣
X=0

}
=

− 1

2

1

wm + xm

1− 1

2
3α

′(0) log
(
wm
wf

)
+ 1

 < 0.

Intuitively, at ī = 0, on the margin a transfer leads the wife to replace the husband as the provider
of a public good that only requires a goods input, so that the wife does not have a comparative
advantage as the provider. 2

Proof of Proposition 2.5: Let λ denote the multiplier on the budget constraint. Given wm > wf ,
the cost of female time is strictly lower than the cost of male time, implying Tm,i = 0 and Tf,i > 0
for all i. Moreover, since in producing a given public good the time and goods contributions
have to come from the same spouse, this also implies Em,i = 0 and Ef,i > 0 for all i. Taking these
features into account, the first-order conditions for the social planning problem are:

cf =
µ

λ
,

cm =
1− µ

λ
,

Ef,i =
1− α(i)

λ
, (38)

Tf,i ≤
α(i)

wfλ
. (39)
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Plugging these expressions into the budget constraint and solving for the multiplier yields:

λ =
2

wf + xf + wm + xm
.

Using this to solve for the efficient allocation yields:

cf =
1

2
µ (wf + xf + wm + xm) ,

cm =
1

2
(1− µ) (wf + xf + wm + xm) ,

Ci =
1

2
(1− α(i))1−α(i)α(i)α(i)w

−α(i)
f (wf + xf + wm + xm) ,

as stated in the proposition.

Regarding the relative provision of public goods in the equilibrium and in the efficient allocation,
notice that the multiplier λ enters (38) and (39) in the same way as the multiplier λf enters (26)
and (27) in the characterization of the equilibrium allocation. To show that for an iwhere the wife
is the equilibrium provider, the efficient provision of Ci is higher than the equilibrium provision,
it is therefore sufficient to show that λ < λf , or, using (32):

2

wf + xf + wm + xm
<

2− ī

wf + xf
.

In the case of a corner solution with ī = 0 the required inequality is immediate, and if ī = 1 there
are no female-provided public goods in equilibrium. For interior solutions, the cutoff condition
(34) yields the following inequality:

wm + xm ≥ 1 + ī

2− ī
(wf + xf ).

Using this inequality, we get:

2

wf + xf + wm + xm
≤ 2(

1 + 1+ī
2−ī

)
(wf + xf )

=
2

3

2− ī

wf + xf

<
2− ī

wf + xf
,

as required. 2

Proof of Proposition 3.1: Recall from (35) that the total provision of public goods can be written
as:∫ 1

0
log(Ci) di = B − ī log(λm)− (1− ī) log(λf )
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−
∫ ī

0
α(i) di log(wm)−

∫ 1

ī
α(i) di log(wf ), (40)

where B is a constant. From (32) and (33), the multipliers λf and λm are given by:

λf =
2− ī

wf + xf + ϵ
,

λm =
1 + ī

wm + xm − ϵ
.

Plugging these into (40) yields the first expression stated in the proposition. Further, differenti-
ating with respect to ϵ and evaluating at ϵ = 0 gives equation (8). 2

Proof of Lemma 3.1: The derivative of (35) with respect to ϵ for ī held constant is:

∂
∫ 1
0 log(Ci) di

∂ϵ
= −ī

∂λm
∂ϵ

λm
− (1− ī)

∂λf

∂ϵ

λf
. (41)

From (32) and (33), the multipliers λf and λm are given by:

λf =
2− ī

wf + xf + ϵ
, (42)

λm =
1 + ī

wm + xm − ϵ
, (43)

and the derivatives with respect to ϵ evaluated at ϵ = 0 are:

∂λf
∂ϵ

= − 2− ī

(wf + xf )2
,

∂λm
∂ϵ

=
1 + ī

(wm + xm)2
.

Plugging these expressions into (41) gives:

∂
∫ 1
0 log(Ci) di

∂ϵ
= − ī

wm + xm
+

1− ī

wf + xf
.

We therefore have:
∂
∫ 1
0 log(Ci) di

∂ϵ
> 0

if and only if:
1− ī

ī
>

wf + xf
wm + xm

.

That is, holding ī constant, transferring resources to the wife increases the total provision of
public goods if and only if the share of public goods provided by the wife exceeds the wife’s
share in total resources of the couple. 2
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Proof of Proposition 3.2: The cutoff condition (7) characterizing ī can be written as:

λf
λm

=

(
wm

wf

)α(̄i)

.

Taking logs yields:

log

(
λf
λm

)
= α(̄i) log

(
wm

wf

)
.

For varying ϵ, this equation is an identity, with λf , λm, and ī all being functions of ϵ. Differenti-
ating both sides of the identity with respect to ϵ and solving for ∂ī

∂ϵ yields:

∂ī

∂ϵ
=

1

α′(̄i) log
(
wm
wf

) [ 1

λf

∂λf
∂ϵ

− 1

λm

∂λm
∂ϵ

]
.

Thus, the derivative becomes arbitrarily small as α′(̄i) becomes arbitrarily large. 2

Proof of Proposition 3.3: From (35), the total provision of public goods can be written as:∫ 1

0
log(Ci) di = B − ī log(λm)− (1− ī) log(λf )

−
∫ ī

0
α(i) di log(wm)−

∫ 1

ī
α(i) di log(wf ).

For the case α(i) = i considered here this can be further simplified:∫ 1

0
log(Ci) di = B − ī log(λm)− (1− ī) log(λf )−

1

2

[
ī2 log

(
wm

wf

)
+ log(wf )

]
. (44)

Next, combining the cutoff condition (7) with the first-order conditions (25) and (28) gives:(
wm

wf

)ī

=
λf
λm

. (45)

Taking logs and solving for log(λm) gives:

log (λm) = log (λf )− ī log

(
wm

wf

)
. (46)

Using the expression to replace λm in (44) gives:∫ 1

0
log(Ci) di = B − log(λf ) +

1

2
ī2 log

(
wm

wf

)
− 1

2
log(wf ). (47)

We would like to characterize the derivative of this expression with respect to ϵ. The only vari-
ables that depend on ϵ are ī and λf . The derivative can therefore be written as:

∂
∫ 1
0 log (Ci) di

∂ϵ
= − 1

λf

∂λf
∂ϵ

+ ī
∂ī

∂ϵ
log

(
wm

wf

)
. (48)
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Given (42), at ϵ = 0 we have:

λf =
2− ī

wf + xf
,

∂λf
∂ϵ

= − 2− ī

(wf + xf )
2 − 1

wf + xf

∂ī

∂ϵ
.

Plugging these expressions into (48) gives:

∂
∫ 1
0 log (Ci) di

∂ϵ
=

1

wf + xf
+

(
1

2− ī
+ ī log

(
wm

wf

))
∂ī

∂ϵ
. (49)

Totally differentiating (46) leads to:

∂ī

∂ϵ
= −

1
wf+xf

+ 1
wm+xm

log
(
wm
wf

)
+ 1

2−ī
+ 1

1+ī

.

Plugging this into (49) gives:

∂
∫ 1
0 log (Ci) di

∂ϵ
=

log
(
wm
wf

)
+ 1

2−ī
+ 1

1+ī
−
(

1
2−ī

+ ī log
(
wm
wf

))(
1 +

wf+xf

wm+xm

)
(wf + xf )

(
log
(
wm
wf

)
+ 1

2−ī
+ 1

1+ī

) . (50)

The denominator is positive. To prove the claim, we need to show that the numerator is positive
as well. Using the cutoff condition (45) combined with the multipliers (42) and (43) to replace
the term (wf + xf )/(wm + xm), we need to establish the following inequality:

log

(
wm

wf

)
+

1

2− ī
+

1

1 + ī
−
(

1

2− ī
+ ī log

(
wm

wf

))(
1 +

2− ī

1 + ī

(
wf

wm

)ī
)
> 0.

It can be verified numerically that the expression on the left-hand side is decreasing in ī for all
wm/wf > 1. It is therefore sufficient to check the inequality at the point ī = 1, i.e., at the point
where the husband is providing all public goods and, therefore, the expenditure-share channel
favors transfers to the husband. Plugging in ī = 1 yields:

log

(
wm

wf

)
+

3

2
−
(
1 + log

(
wm

wf

))(
1 +

wf

2wm

)
> 0.

Simplifying the expression yields:

1−
(
1 + log

(
wm

wf

))
wf

wm
> 0,

or:
wm

wf
> 1 + log

(
wm

wf

)
,

which is satisfied because we assume wm > wf . 2
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Proof of Proposition 3.4: From (8), the derivative of the total provision of public goods with
respect to the transfer ϵ (evaluated at ϵ = 0) is given by:

∂
∫ 1
0 log (Ci) di

∂ϵ
=− ī

wm + xm
+

1− ī

wf + xf

+

[
log

(
(2− ī)(wm + xm)

(1 + ī)(wf + xf )

)
+

1− ī

2− ī
− ī

1 + ī

]
∂ī

∂ϵ

− α(̄i) log

(
wm

wf

)
∂ī

∂ϵ
.

Using the multipliers (32) and (33) in the cutoff condition (7) for ī yields:(
wm

wf

)α(̄i)

=
(2− ī)(wm + xm − ϵ)

(1 + ī)(wf + xf + ϵ)
. (51)

In the limit as wf → wm, the left hand side converges to 1 and thus we have (evaluated at ϵ = 0):

2− ī

wf + xf
=

1 + ī

wm + xm
.

Solving this expression for ī, we get:

lim
wf→wm

ī = lim
wf→wm

2(wm + xm)− (wf + xf )

wf + xf + wm + xm
. (52)

The derivative ∂ī
∂ϵ can be derived from (51) by taking logs, then differentiating both sides with

respect to ϵ, and collecting terms. Evaluated at ϵ = 0 the derivative is:

∂ī

∂ϵ
= −

1
wf+xf

+ 1
wm+xm

α′(̄i) log
(
wm
wf

)
+ 1

2−ī
+ 1

1+ī

,

In the limit wf → wm, the first term in the denominator disappears. Then, using (52), the deriva-
tive simplifies to:

lim
wf→wm

∂ī

∂ϵ
= −

1
wf+xf

+ 1
wm+xm

1
2−ī

+ 1
1+ī

= − 3

2wm + xf + xm
. (53)

Now plugging the derived limits for ī and ∂ī
∂ϵ into the expression for the total provision of public

goods and simplifying, we get:

lim
wf→wm

d
∫ 1
0 log (Ci) di

dϵ
= lim

wf→wm

{
− ī

wm + xm
+

1− ī

wf + xf
+

[
1− ī

2− ī
− ī

1 + ī

]
∂ī

∂ϵ

}
=

1

wm + xm
− 1

wm + xf
− 1

wm + xm
+

1

wm + xf

= 0,

which completes the proof. 2
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Proof of Lemma 4.1: Substituting (14) into the utility function (9) gives:

U(cg, k
′, h′) = log(cg) + log(r′k′ + w′h′). (54)

The derivatives of (54) with respect to k′ and h′ are given by:

∂U

∂k′
=

r′

r′k′ + w′h′
=

(1− θ)
(
ϕh′

k′

)θ
(1− θ)

(
ϕh′

k′

)θ
k′ + θ

(
k′

ϕh′

)1−θ
h′

=
(1− θ)ϕ

(1− θ)ϕ+ θ

1

k′
,

∂U

∂h′
=

w′

r′k′ + w′h′
=

θ

(1− θ)ϕ+ θ

1

h′
.

Here the prices r′ and w′ were replaced by marginal products given technology (10), and ϕ de-
notes the fraction of human capital employed in market production, which is taken as given by
the individual. Since only marginal utilities matter for choices, preferences (54) can be expressed
as:

U(cg, k
′, h′) = log(cg) +

∂U

∂k′
k′ +

∂U

∂h′
h′ = log(cg) + βk log(k

′) + (1− βk) log(h
′), (55)

which is (16). 2

Proof of Lemma 4.2: Start with the original formulation of maximizing (1) subject to (2) to (5),
where we denote all variables with a tilde to distinguish them from the ones used in the growth
formulation:

max

{
log(c̃g) +

∫ 1

0
log
(
C̃i

)
di

}
(56)

subject to:

C̃i = C̃f,i + C̃m,i ∀i, (57)

C̃g,i = Ẽ
1−α(i)
g,i T̃

α(i)
g,i ∀i, (58)

c̃g +

∫ 1

0
Ẽg,i di = w̃g

(
1−

∫ 1

0
T̃g,i di

)
+ x̃g. (59)

Here have already substituted the time constraint into the budget constraint. Substituting (19)
and (20) into the budget constraint (59) gives:

c̃g +

∫ 1

0
Ẽg,i di =

1

2

[
wgh

(
1−

∫ 1

0
T̃g,i di

)
+ rk

]
+ τk. (60)

For i such that 0 ≤ i ≤ βk, we have α(i) = 0, so that it is optimal to set T̃g,i = 0 and C̃g,i = Ẽg,i

to a constant C̃g. Noting this fact, we can substitute (21) to (24) into the budget constraint (60) to
get:

cg + bg +

∫ 1

βk

Eg,(i−βk)/(1−βk)

1− βk
di =

1

2

[
wgh

(
1−

∫ 1

βk

Tg,(i−βk)/(1−βk)

1− βk
di

)
+ rk

]
+ τk. (61)

Notice that in equation 61 the inputs corresponding to human capital are indexed from βk to 1
(index i), whereas in the growth model the index runs from 0 to 1 (index j). Applying the change
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of variables i = βk + j(1− βk) to the two integrals gives:

cg + bg +

∫ 1

0
Eg,j dj =

1

2

[
wgh

(
1−

∫ 1

0
Tg,j dj

)
+ rk

]
+ τk, (62)

which is the budget constraint (15) of the decision problem in the growth model. The equivalence
of the remaining constraints is immediate.

Thus, we have shown that the set of constraints of the decision problem in the growth model
is equivalent to the set of constraints for a special case of the general decision problem. What
remains to be shown is that the objective functions are equivalent as well. To this end, given (22)
and (11) we have: ∫ βk

0
log
(
C̃i

)
di = βk log

(
bf + bm
βk

)
= βk log

(
k′

βk

)
. (63)

Similarly, using (23), (24), and (12) and applying a change of variables as above gives:

∫ 1

βk

log
(
C̃i

)
di =

∫ 1

βk

log

 ∑
g∈{f,m}

Ẽ
1−α(i)
g,i T̃

α(i)
g,i

 di

=

∫ 1

βk

log

 ∑
g∈{f,m}

E
1−α(i)
g,(i−βk)/(1−βk)

T
α(i)
g,(i−βk)/(1−βk)

1− βk

 di

= (1− βk)

∫ 1

0
log

 ∑
g∈{f,m}

E1−j
g,j T

j
g,j

1− βk

 dj

= (1− βk)
(
log
(
h′
)
− log(1− βk)

)
. (64)

Using (21), (63), and (64), the objective function (56) can be written as:

log(cg) + βk log
(
k′
)
+ (1− βk) log

(
h′
)
− βk log (βk)− (1− βk) log (1− βk) . (65)

This is (16) up to an additive constant. The utility function in the special case of the general
decision problem therefore induces the same preferences as the utility function of the decision
problem in the growth model, which completes the proof. 2

Proof of Lemma 4.3: Fix the state variables k > 0 and h > 0, and let cg, k′ = bm, Eg,i, Tg,i,
and ī denote the equilibrium choices in the current generation given k and h. Now consider
alternative state variables k̃ > 0 and h̃ > 0. Define ξ as the ratio of output under these and the
original state variables:44

ξ =
k̃1−θh̃θ

k1−θhθ
.

We would like to show the following are equilibrium choices given k̃ and h̃: c̃g = ξcg, k̃′ = ξk′,
Ẽg,i = ξEg,i, Tg,i, and ī. We will show this by showing that given these choices, the decision

44The ratio of output takes this form because the time allocation is the same for the original and the new
state variables, which will be verified below.
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problem at state variables k̃ and h̃ can be reduced to the decision problem at state variables k
and h. Recall that the decision problem of spouse g is to maximize (9) subject to constraints
(11)–(15).

The budget constraint (15) for spouse g at state variables k̃ and h̃ is given by:

c̃g + b̃g +

∫ 1

0
Ẽg,i di =

1

2

[
w̃gh̃

(
1−

∫ 1

0
Tg,i di

)
+ r̃k̃

]
+ τ̃g,

where w̃g and r̃ are factor prices at state variables k̃ and h̃. Given our conjecture, this can be
written as:

ξcg + ξbg +

∫ 1

0
ξEg,i di =

1

2

[
w̃gh̃

(
1−

∫ 1

0
Tg,i di

)
+ r̃k̃

]
+ ξτg,

Next, notice that given our conjecture we have w̃gh̃ = ξwgh and r̃k̃ = ξrk. Substituting these
expressions and dividing by ξ gives:

cg + bg +

∫ 1

0
Eg,i di =

1

2

[
wgh

(
1−

∫ 1

0
Tg,i di

)
+ rk

]
+ τg,

which is the budget constraint for the state variables k, h. Similarly, we can plug the conjectured
values into the constraints (11)–(14), and in each case reduce the constraint for k̃, h̃ to the original
constraint for k, h by dividing by ξ or, in the case of constraint (12), by subtracting log(ξ) on both
sides.

Hence, we have found so far that the constraint set for ξcg, ξk′ etc. at state variables k̃, h̃ is the
same as the constraints set for cg, k′ etc. at state variables k, h. To show that the conjectured
choices at k̃, h̃ are indeed optimal, we still need to show that the preferences over ξcg, ξk′ and h̃′

given state variables k̃, h̃ are equivalent to the preferences over cg, k, and h given state variables
k and h. Here h̃′ the children’s human capital at current state variables k̃, h̃ given the conjectured
choices, which is given by:

h̃′ = exp

(∫ 1

0
log

(
(ξEi)

1−i
(
Tih̃
)i)

di

)
.

Here Ei = Em,i and Ti = Tm,i for i < ī and Ei = Ef,i and Ti = Tf,i for i ≥ ī. To simplify notation,
let ϕ denote the fraction of human capital used for production:

ϕ =
1

2

[
1−

∫ 1

0
Tm,i di+ δ

(
1−

∫ 1

0
Tf,i di

)]
. (66)

Note that under our conjecture, ϕ is a constant that does not depend on current state variables.
We can now write the objective function (16) at state variables k̃, h̃ as:

log(c̃g) + βk log(k̃
′) + (1− βk) log(h̃

′)

= log(ξcg) + βk log(ξk
′) + (1− βk)

∫ 1

0
log

(
(ξEi)

1−i
(
Tih̃
)i)

di

= log(cg) + βk log(k
′) + (1− βk)

∫ 1

0
log
(
(Ei)

1−i (Tih)
i
)
di
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+

(
1 + βk +

1− βk
2

)
log(ξ) +

1− βk
2

(
log
(
h̃
)
− log (h)

)
.

This is the objective function at state variables k, h plus a constant that does not depend on
choices. The objective function thus induces the same preferences, which completes the proof. 2

Proof of Proposition 4.1: It will be useful to first characterize the equilibrium choices. Define
βh = 1 − βk. Using Lemma 4.1, the first-order conditions characterizing the wife’s optimization
problem are given by:

cf =
1

λf
, (67)

Ef,i ≤
(1− i)βh

λf
, (68)

Tf,i ≤
iβh

wf
h
2λf

, (69)

bf ≤ βk
λf
, (70)

where (68) and (69) hold with equality for all public goods i that the wife contributes to, and
λf denotes the multiplier on the budget constraint. The corresponding optimality conditions for
the husband are:

cm =
1

λm
, (71)

Em,i ≤
(1− i)βh
λm

, (72)

Tm,i ≤
iβh

wm
h
2λm

, (73)

bm ≤ βk
λm

. (74)

We can now solve for the multipliers on the budget constraint. Plugging the first-order condi-
tions for the wife back into the budget constraint and using the cutoff rule gives:

cf +

∫ 1

ī
Ef,i di =

1

2

[
wfh

(
1−

∫ 1

ī
Tf,i di

)
+ rk

]
+ τf ,

1

λf
+

∫ 1

ī

(1− i)βh
λf

di =
1

2

[
wfh

(
1−

∫ 1

ī

iβh

wf
h
2λf

di

)
+ rk

]
+ τf ,

1

λf
+

∫ 1

ī

(1− i)βh
λf

di = wf
h

2
−
∫ 1

ī

iβh
λf

di+ r
k

2
+ τf ,

1

λf
+

∫ 1

ī

βh
λf

di =
wfh+ rk

2
+ τf .
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Solving for λf yields:

λf =
1 + βh(1− ī)
wfh+rk

2 + τf
. (75)

Proceeding along the same lines with the male budget constraint (but noting that he will provide
the bequests in equilibrium) gives:

λm =
1 + βk + βhī
wmh+rk

2 + τm
. (76)

Next, we characterize the cutoff rule for an interior solution. We focus on interior equilibria
in which each spouse provides at least part of the human capital input, which implies that the
husband (who has the higher wage) provides all of the bequest. Given the first-order conditions,
the ratio of female to male preferred public-good provision for human capital good i is:

Cf,i

Cm,i
=

E1−i
f,i (Tf,ih)

i

E1−i
m,i (Tm,ih)i

=

(
wm

wf

)i λm
λf

. (77)

The condition for the cutoff ī is therefore:

λf
λm

=

(
wm

wf

)ī

= δ−ī, (78)

where δ < 1 is the gender gap. The cutoff ī is characterized by the condition that at ī female- and
male-preferred provision of the public good is equal. Using (77) and the computed multipliers,
we can write the cutoff condition as:(

1 + βh(1− ī)

1 + βk + βhī

)( wmh+rk
2 + τm

wfh+rk
2 + τf

)
=

(
1

δ

)ī

. (79)

Now, express the transfers as a fraction of output (or output per capita, population size is nor-
malized to one):

τf = −τm = γY,

and factor prices as:

wm = δ−1wf =
θY

ϕh
,

rt =
(1− θ)Y

k
,

where ϕ is defined in (66) from Lemma 4.3. The cutoff condition can then be written as:(
1 + βh(1− ī)

1 + βk + βhī

)( θ
ϕ + 1− θ − 2γ

δθ
ϕ + 1− θ + 2γ

)
=

(
1

δ

)ī

. (80)

Notice that the left-hand side is strictly decreasing in ī while the right-hand side is strictly in-
creasing, implying that there is a unique equilibrium. When the equation does not have a so-
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lution, the equilibrium is a corner where either husband or wife provide all of the public goods
that involve time inputs.

We are now ready to address the issue of the effect of a transfer on growth. The log of output in
the next generation is:

log(Y ′) = log(A) + (1− θ) log(k′) + θ log(ϕh′)

= log(A) + (1− θ) log(k′) + θ

∫ 1

0
[(1− i) log(Ei,t) + i log(Ti,t)] di

+
θ

2
log(h) + θ log(ϕ)

= log(A) + (1− θ) log(k′) + θ

∫ ī

0
[(1− i) log(Em,i) + i log(Tm,i)] di

+ θ

∫ 1

ī
[(1− i) log(Ef,i) + i log(Tf,i)] di+

θ

2
log(h) + θ log(ϕ).

Plugging in the solutions from the first-order conditions this is:

log(Y ′) = log(A) + (1− θ) log

(
βk
λm

)
+ θ

∫ ī

0

[
(1− i) log

(
(1− i)βh
λm

)
+ i log

(
iβh

wm
h
2λm

)]
di

+ θ

∫ 1

ī

[
(1− i) log

(
(1− i)βh

λf

)
+ i log

(
iβh

wf
h
2λf

)]
di

+
θ

2
log(h) + θ log(ϕ).

Denote by B the constant that does not depend on current prices or multipliers (and thus not on
transfers) to get:

log(Y ′) = B − (1− θ) log (λm)

− θ

[
ī log(λm) + (1− ī) log(λf ) +

1

2

[̄
i2 log(wm) + (1− ī2) log(wf )

]]
.

Given that wf = δwm, we can further simplify to:

log(Y ′) = B − (1− θ) log (λm)

− θ

[
ī log(λm) + (1− ī) log(λf ) +

1

2

[
log(wm) + (1− ī2) log(δ)

]]
Now consider the effect of a marginal change in the transfer ϵ from husband to wife on output
in the next period (i.e., on growth). The derivative of Y ′ with respect to ϵ is given by:

∂ log(Y ′)

∂ϵ
= −(1− θ(1− ī))

1

λm

∂λm
∂ϵ

− θ(1− ī)
1

λf

∂λf
∂ϵ

− θ

2

1

wm

∂wm

∂ϵ

68



− θ[log(λm)− log(λf )− ī log(δ)]
∂ī

∂ϵ
.

The cutoff condition (78) implies that the term involving ∂ī
∂ϵ cancels, leaving us with:

∂ log(Y ′)

∂ϵ
= −(1− θ(1− ī))

1

λm

∂λm
∂ϵ

− θ(1− ī)
1

λf

∂λf
∂ϵ

− θ

2

1

wm

∂wm

∂ϵ
. (81)

Now consider the limit cases when the share of human capital goes to either zero or one. When
θ approaches zero, only the first term remains. This term is negative in the limit (an increase in
ϵ lowers male consumption, and hence increases λm). Hence, when physical capital is the main
factor of production, a transfer from husband to wife lowers growth. Next, consider the limit
case θ = 1, i.e., human capital is the only factor of production. Totally differentiating the cutoff
condition (78) yields:

∂ī

∂ϵ
log(1/δ) =

1

λf

∂λf
∂ϵ

− 1

λm

∂λm
∂ϵ

.

Using this in (81) together with θ = 1 gives:

∂ log(Y ′)

∂ϵ
= − 1

λf

∂λf
∂ϵ

+ ī
∂ī

∂ϵ
log(1/δ)− 1

2

1

wm

∂wm

∂ϵ
.

This expression is identical to equation (48) in the proof of Proposition 3.3 except for the last
term. In Proposition 3.3 (which applies here because of Lemma 4.2 ), we showed that the first two
terms combine to be positive, and the last term is positive as well. Hence, the entire derivative is
positive: If human capital accounts for all of production, a transfer to the wife increases growth.
2

B Extended Model with Joint Production

Our baseline model relies on the assumption that in the production of any given public good, the
same spouse has to provide the goods input and the time input. We had justified this assumption
with the lack of monitoring between spouses. It is often difficult for a spouse to tell whether a
transfer to the partner is spent in the intended way or diverted for other public goods or private
consumption. In reality, this monitoring friction will likely not apply to all goods. There are
ways to check receipts or actual goods inputs (e.g. whether a particular item has actually been
bought). We thus now relax the assumption by assuming that there are 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. In this appendix we show that our main results still go
through in this extended setting.

In the extended model, as before there is a range of public goods Ci that have to be produced
by the spouses individually (i.e., a given spouse provides both goods and time), but there are
additional public goods CJ

i where joint production is possible, in the sense that the time of one
spouse can be combined with goods provided by the other. To simplify the analysis we focus on
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the case where α(i) = i for both types of goods, but this is easy to generalize. The overall weight
on the individually produced public goods is ψ, with the remaining weight 1−ψ applying to the
jointly produced goods, so that preferences of spouse g are:

log(cg) + ψ

∫ 1

0
log (Ci) di+ (1− ψ)

∫ 1

0
log
(
CJ
i

)
di. (82)

The constraints faced by spouse g, corresponding to (2)–(5) in the baseline problem, are:

Ci = Cf,i + Cm,i ∀i, (83)

Cg,i = E1−i
g,i T

i
g,i ∀i, (84)

CJ
i =

(
EJ

f,i + EJ
m,i

)1−i (
T J
f,i + T J

m,i

)i ∀i, (85)

cg +

∫ 1

0

(
Eg,i + EJ

g,i

)
di = wg(1− Tg) + xg, (86)∫ 1

0

(
Tg,i + T J

g,i

)
di = Tg. (87)

The new constraint is (85); for the joint-production goods, each spouse can contribute either
goods or time, and the goods provided by one spouse can be provided with time of the other.

We now show that the equilibrium in the extended setting inherits the main features of our base-
line setting. In particular, in an interior equilibrium, for the individually produced public goods
there is still a cutoff where the low-wage spouse specializes in time-intensive goods. For the joint
production public goods, in an interior equilibrium the goods component is provided entirely
by the high-wage spouse, and the time component is provided by the low-wage spouse. Hence,
if we interpret the goods spending by the high-wage spouse as a transfer to the other spouse, the
extended model allows for transfers between the spouses even in an interior equilibrium.

Proposition B.1 (Separate Spheres Equilibrium with Joint Production). Assume that wages satisfy
0 < wf < wm. There is a generically unique Nash equilibrium with the following features. There is a
cutoff ī such that all regular (i.e., not involving joint production) 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 ∈ (̄i, 1] are provided by the wife (the wife provides time-intensive goods). Private and public
consumption satisfies

Ci =

 ψ(1− i)1−i
(

i
wm

)i
cm for i ∈ [0, ī],

ψ(1− i)1−i
(

i
wf

)i
cf for i ∈ (̄i, 1],

(88)

CJ
i = (1− ψ)(1− i)1−i

(
i

wf

)i

c1−i
m cif for all i. (89)

If the cutoff ī is interior, the husband provides all goods inputs for joint-production public goods, and the
wife provides all time inputs for such goods. The cutoff ī is determined such that female and male provision
of regular public goods is equalized at the cutoff. Hence, if ī ∈ (0, 1), the cutoff and private consumption
satisfy the condition: (

wm

wf

)ī

=
cm
cf
. (90)
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That is, the characterization of the equilibrium is identical to that of the baseline model charac-
terized in Proposition 2.1, except that there is now an additional category of public goods. The
proof for the proposition is given below.

The intuition for the result is that for joint production goods, goods and time can be supplied
by separate spouses, so that an equilibrium each input is supplied by the spouse who has a
comparative advantage at supplying that input. This means that in an interior equilibrium where
both spouses provide at least some individual-production goods, all goods inputs are supplied
by the high-wage spouse, and all time inputs are supplied by the low-wage spouse. The baseline
model is a special case of this model when ψ goes to one. Moreover, even for 0 < ψ < 1 the
extended model turns out to be isomorphic to the baseline model for an appropriate choice of
the function α(i) in the baseline model. This is because the goods component of joint-production
goods is supplied in the same manner as standard public goods with α(i) = 0 (i.e., pure goods
case), whereas the time component is supplied as standard public goods with α(i) = 1 (i.e., pure
time goods). Thus, the model with joint-production public goods behaves as the standard model
with additional weight on pure-goods and pure-time public goods (of course, the distinction
between the model still matters if one wants to map specific public goods into observables).

The extended model also modifies our results on voluntary transfers in Section 2.3. There, we
found that if spouses make voluntary transfers, mandated transfers have no effects on the mar-
gin, because the voluntary transfer would be adjusted to offset the mandated transfer. This result
still holds in the extended model as far as general transfers are concerned, i.e., one spouse gives a
lump sum of cash to the other. However, the extended model now includes an additional form of
transfer, namely the goods contribution of one spouse to a public good produced with the time
of the other. If a spouse is able to make a contribution to a specific public good (say, by checking
receipts after a purchase carried out by the other spouse), this leaves the impact of mandated
transfers on public goods provision intact. Hence, the extended model can rationalize that some
voluntary specific-purpose transfers take place between spouses, yet mandated general transfers
still affect the household allocation.

Proof of Proposition B.1: It is without loss of generality to focus on equilibria where each regular
public good/each input into a specific joint public good is provided by only one of the spouses.
For regular public goods this is as in the baseline model. For joint production goods, in equilib-
rium either one of the spouses has a higher willingness to provide a given input than the other
(in which case this spouse is the sole provider), or the two spouses have the same willingness to
provide one of the inputs (goods or time). If the willingness to provide a given input is the same,
the couple is indifferent with regards to the which one of them provides the input for a spe-
cific good (holding fixed the equilibrium provision), so that (given that there is a continuum of
joint production public goods) provision can always be arranged that for any given good-input
combination one spouse is the sole provider. This allows us to express the first-order conditions
characterizing the optimization problem of spouse g ∈ {f,m} as:

cg =
1

λg
, (91)

Eg,i ≤ ψ
1− i

λg
, (92)

Tg,i ≤ ψ
i

wgλg
(93)
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EJ
g,i ≤ (1− ψ)

1− i

λg
, (94)

T J
g,i ≤ (1− ψ)

i

wgλg
, (95)

where (92) to (95) hold with equality for all public goods that spouse g contributes to, and λg
denotes the multiplier on the budget constraint.

In the Nash equilibrium, each spouse contributes only to those public goods for which she or
he has a higher willingness to provide. For joint production goods, the willingness to provide
applies separately for the two inputs, because providing money does not require also providing
time for the same public good. Hence, the husband will provide the goods component of all
joint production goods if we have λm < λf (the husband has a lower marginal utility of wealth),
and vice versa for the wife. Only when we have λm = λf (and hence cm = cf ) can we have
provision of the goods component by both spouses. Similarly, the wife will provide all time
inputs if wfλf < wmλm, and vice versa for the husband. Note that since we have wf < wm, in
equilibrium it cannot be the case that both spouses make contributions to both inputs.

Moving on to individual production goods, because here it is not possible to combine inputs
from the two spouses, what matters is the overall willingness to provide the good. As in the
baseline model, the ratio of female to male preferred provision for individual-production public
good i is:

Cf,i

Cm,i
=

E1−i
f,i T

i
f,i

E1−i
m,i T

i
m,i

=

(
wm

wf

)i λm
λf

. (96)

This expression is increasing in i (given the assumption wf < wm), which implies that there
is an equilibrium that satisfies the cutoff rule. Intuitively, women provide public goods using
relatively more time compared to goods because of their low wages, which induces them to
provide relatively more of the time-intensive goods. Given the cutoff rule, (88) and (89) follows
from substituting the expressions for Eg,i, Tg,i, EJ

g,i, T
J
g,i from the first-order conditions into the

production, and (90) follows from equating male and female contributions at the cutoff between
female and male provision of individually-produced public goods.

We can characterize the cutoff ī more sharply by solving for the multipliers on the budget con-
straint. Consider first the case where 0 < ī < 1, so that the wife provides all time inputs for joint
production goods and the husband provides all goods inputs. Plugging the first-order condi-
tions for the wife back into the budget constraint and using the cutoff rule gives:

1

λf
+ ψ

∫ 1

ī

1− i

λf
di = wf − ψwf

∫ 1

ī

i

wfλf
di− (1− ψ)wf

∫ 1

0

i

wfλf
di+ xf .

Canceling terms we get:

1

λf
+ ψ

∫ 1

ī

1

λf
di+ (1− ψ)

1

2

1

λf
= wf + xf ,

which gives:

λf =
3 + ϕ− 2ϕī

2(wf + xf )
. (97)
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Proceeding along the same lines with the male budget constraint gives:

λm =
3− ϕ+ 2ϕī

2(wm + xm)
. (98)

If the cutoff ī indeed satisfies 0 < ī < 1, it is characterized by the condition that at ī female- and
male-preferred provision of the individual-production public good is equal. Using (96), this can
be written as: (

3 + ϕ− 2ϕī

3− ϕ+ 2ϕī

)(
wm + xm
wf + xf

)
=

(
wm

wf

)ī

. (99)

Notice that the left-hand side is strictly decreasing in ī while the right-hand side is increasing.
Hence, there can be at most one solution to the equation. When the equation does not have a
solution the equilibrium is a corner. Specifically, if:(

3 + ϕ

3− ϕ

)(
wm + xm
wf + xf

)
< 1

holds we have ī = 0. In this case, the wife is sufficiently rich to provide all public goods. If this
equation holds as an equality, the wife provides all individual-production public goods and all
time inputs for the joint-production goods, and both wife and husband can provide to the goods
component of the joint-production goods. Conversely, if:(

3− ϕ

3 + ϕ

)(
wm + xm
wf + xf

)
>
wm

wf

holds, we have ī = 1, and the husband provides all public goods. If the equation holds as an
equality, the husband provides all individual-production goods and all goods inputs for joint-
production goods, but the wife may still contribute some time to joint-production goods. In the
cases where one of the last two expressions is an equality, the equilibrium is only generically
unique because there is indeterminacy in terms of which spouse is providing inputs for which
joint-production goods in this range. However, the private consumption and equilibrium provi-
sion of public goods is independent of who provides which goods in this range. 2

C The Model with More General Preferences

In the main analysis above, we have relied on log utility and Cobb-Douglas technology to sim-
plify the analysis. In this section, we discuss the extent to which our results can be extended to
more general functional forms for utility and the home-production technology. Let preferences
be given by:

u(cf ) +

∫ 1

0
U(Ci) di,

u(cm) +

∫ 1

0
U(Ci) di,
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where u(·) and U(·) are strictly increasing, strictly concave, and continuously differentiable util-
ity functions that satisfy Inada conditions. The maximization problem of the spouse of gender
g ∈ {f,m} is subject to the following constraints:

Ci = Cf,i + Cm,i, (100)
Cg,i = Fi(Eg,i, Tg,i), (101)

cg +

∫ 1

0
Eg,i di = wg(1− Tg) + xg, (102)∫ 1

0
Tg,i di = Tg. (103)

Here Fi(Eg,i, Tg,i) is a home production function that, for each i, is strictly increasing in both
inputs, displays constant returns to scale to both inputs combined, strictly diminishing returns
to each input individually, and is continuously differentiable.

In equilibrium, each public good i will be provided by only one of the spouses. Denoting by λg
the multiplier on the budget constraint, the first-order conditions for the individual maximiza-
tion problem for private consumption cg and the provision of public goods i that are provided
by spouse g are given by:

u′(cg) = λg,

U ′(Fi(Eg,i, Tg,i))Fi,E(Eg,i, Tg,i) = λg,

U ′(Fi(Eg,i, Tg,i))Fi,H(Eg,i, Tg,i) = wgλg.

Notice that these constraints hold as equalities only for those i that are provided by spouse g.
Given this provision, the constraints have to hold as equalities because the utility functions are
strictly concave, differentiable, and satisfy Inada conditions.

We can use the first-order conditions to derive the preferred provision of public good i by spouse
g as a function of private consumption cg. Namely, let:

C̃g,i(cg) = Fi(Ẽg,i, T̃g,i),

where Ẽg,i and T̃g,i are the solution to the system of equations:

U ′(Fi(Ẽg,i, T̃g,i))Fi,E(Ẽg,i, T̃g,i) = u′(cg), (104)

U ′(Fi(Ẽg,i, T̃g,i))Fi,H(Ẽg,i, T̃g,i) = wgu
′(cg). (105)

This system of equations can be defined for all i ∈ [0, 1]. Intuitively, C̃g,i(cg) is how much spouse
g would provide of good i if he/she were the sole provider and if the value of the Lagrange
multiplier on the budget constraint were given by u′(cg).

We assume for now that a unique solution to the system (104)–(105) exists for all i and all cg,
so that the preferred provision levels C̃g,i(cg) are well defined (later, we will also discuss spe-
cific functional forms that guarantee that this is the case). We can then ask what properties the
preferred provision levels have to satisfy in order to generate a generalized version of Proposi-
tion 2.1 above.
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Assumption C.1. The function C̃g,i(cg) is strictly increasing and continuous in cg for g ∈ {f,m} and
the expression:

C̃f,i(cf )

C̃m,i(cm)
(106)

is strictly increasing in i, for all cf , cm > 0 (i.e., relative female willingness to pay is increasing in i).

Proposition C.1. If Assumption C.1 is satisfied, there exists a unique equilibrium characterized by a
cutoff ī such that all public goods in the interval i ∈ [0, ī] are provided by the husbandm (i.e., the husband
provides goods-intensive goods), while public goods in the range i ∈ (̄i, 1] are provided by the wife f (the
wife provides time-intensive goods). If the cutoff ī is interior, it is determined such that female and male
provision of public goods is equalized at the cutoff. Hence, if ī ∈ (0, 1), the cutoff and private consumption
satisfy the condition:

C̃f,̄i(cf ) = C̃m,̄i(cm). (107)

Consider now the effects of a transfer from the husband to the wife, i.e., the wife’s wealth increases from
xf to x̃f = xf + ϵ, and the husband’s wealth decreases from xm to x̃m = xm − ϵ, where ϵ > 0. In the
new equilibrium, the cutoff ī is lower. Let ĩ be the new cutoff. If wf < wm and if the cutoff is interior
both before and after the change, i.e., if 0 < ĩ < ī < 1 holds, the provision of public goods that are female-
provided both before and after the change (i > ī) goes up. In other words, a transfer to the low-wage
spouse increases the provision of public goods provided by this spouse.

Proof of Proposition C.1: Equilibrium requires that each public good is provided by the spouse
with the higher willingness to pay. Given that we assume that the ratio of willingness to pay
(106) is strictly increasing in i, for any cf , cm there either has to be a ī(cf , cm) ∈ (0, 1) that satisfies
C̃f,̄i(cf ) = C̃m,̄i(cm), or we can set ī = 0 with C̃f,0(cf ) ≥ C̃m,0(cm) or ī = 1 with C̃f,1(cf ) ≤
C̃m,1(cm). Moreover, given that willingness to pay is continuously increasing in cg, ī(cf , cm) is a
continuous function of cf and cm and at least weakly decreasing in cf and weakly increasing in
cm. To have an equilibrium, in addition to the public-good provision condition we also need to
satisfy individual budget constraints. We can define total spending by the two spouses as:

Yf (cf , cm) = cf +

∫ 1

ī(cf ,cm)

(
Ẽf,i(cf ) + wf T̃f,i(cf )

)
di,

Ym(cf , cm) = cm +

∫ ī(cf ,cm)

0

(
Ẽm,i(cm) + wmT̃m,i(cm)

)
di.

Given Assumption C.1, these functions are guaranteed to be continuous, Yf (cf , cm) is strictly
increasing in cf , and Ym(cf , cm) is strictly increasing in cm. An equilibrium is given by two
numbers cf , cm such that the two budget-clearing conditions:

Yf (cf , cm) = wf + xf ,

Ym(cf , cm) = wm + xm

are satisfied. A solution exists, because the functions are continuous, Yf (cf , cm) approaches zero
as cf approaches zero, and exceeds wf + xf as cf approaches wf + xf , with parallel conditions
holding for cm. The solution is also unique. To see why, assume to the contrary that there are
two different equilibrium values of female consumption, cf and ĉf < cf . For the female budget

75



constraint to be satisfied, ĉ would have to correspond to a larger female provision of public
goods and thus a lower ī. The lower cutoff, in turn, implies that male consumption must be
lower, ĉm < cm, because male willingness to pay for public goods has to be lower. But this leads
to a contradiction, because then the husband would both have lower private consumption and
provide fewer public goods, implying that the budget constraint cannot be satisfied for cm and
ĉm at the same time.

So far, we have established that for given wf , wm, xf , and xm, there exists a unique equilibrium
characterized by a cutoff ī for the provision of public goods. Consider now the effects of a
transfer from the husband to the wife, i.e., the wife’s wealth increases from xf to x̃f = xf + ϵ,
and the husband’s wealth decreases from xm to x̃m = xm − ϵ, where ϵ > 0. Let ĩ be the provision
cutoff in the new equilibrium, where we must have ĩ ≤ ī because of the increase in female
resources. Consider the case where the cutoff is interior both before and after the change, i.e., if
0 < ĩ < ī < 1 holds. We would like to show that the provision of public goods that are female-
provided both before and after the change (i > ī) goes up. This is equivalent to showing that
we must have c̃f > cf , i.e., private female consumption increases. To show this, assume to the
contrary that c̃f ≤ cf . Then we must have that goods with i such that ĩ ≤ i < ī are provided
at a lower level than before, because provision is equal to female preferred provision, which
has not increased and is strictly lower than the original preferred male provision (because of the
restriction on (106) in Assumption C.1), which was the original equilibrium provision. This also
implies that C̃m,̃i(c̃m) < C̃m,̃i(cm) and hence we must have c̃m < cm. This, in turn, implies that
all male provided goods are provided at a lower level than previously. The fact that male private
consumption and male contributions to public goods both fall implies that the amount of the
transfer has to be larger than the original full cost of providing the public goods in the range
[̃i, ī]. But this leads to a contradiction, because then the wife receives a transfer that is more
than sufficient (given wf < wm) for the original provision of public goods in the range [̃i, ī], yet
she lowers the provision of these goods and does not increase the provision of any other goods,
implying that the budget constraint has to be violated. 2

The proposition shows that the key condition for our main result is that relative female will-
ingness to pay varies across public goods. A wage difference combined with differences in the
time-versus-goods intensity of different public goods is one way of generating such differences
in the willingness to pay, but clearly any mechanism that creates variation in spouses’ compara-
tive advantage at providing different public goods would create similar results.

In the model contained in the main text we generate a difference in willingness to pay that
depends only on the time-versus-goods intensity of the production function. While the log-
Cobb-Douglas setup that we use leads to the most straightforward characterization, this feature
carries over to CES production and CRRA utility. To demonstrate this, assume the following
functional forms:

u(cg) =
c1−σ
g

1− σ
,

u(Ci) =
C1−σ
i

1− σ
,

Fi(Ei, Ti) = ((1− i)Eρ
i + iT ρ

i )
1
ρ .

Given these functional forms, the first-order conditions (104)–(105) that pin down the preferred
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goods and time contributions Ẽg,i and T̃g,i to public goods can be written as:((
(1− i)Ẽρ

i + iT̃ ρ
i

) 1
ρ

)−σ

(1− i)Ẽρ−1
i

(
(1− i)Ẽρ

i + iT̃ ρ
i

) 1−ρ
ρ

= (cg)
−σ , (108)((

(1− i)Ẽρ
i + iT̃ ρ

i

) 1
ρ

)−σ

iT̃ ρ−1
i

(
(1− i)Ẽρ

i + iT̃ ρ
i

) 1−ρ
ρ

= wg (cg)
−σ . (109)

Taking the ratio of (108) and (109), we get:

1− i

i

(
Ẽi

T̃i

)ρ−1

=
1

wg
,

or:
Ẽi

T̃i
=

(
wg

1− i

i

) 1
1−ρ

. (110)

Not surprisingly, the spouse with a lower wage provides public goods in a more time-intensive
manner. Notice that the first term in the two-first order conditions contains the preferred provi-
sion level C̃g,i(cg). Rewriting (109) yields:

(
C̃g,i(cg)

)−σ
i

(
(1− i)

(
Ẽi

T̃i

)ρ

+ i

) 1−ρ
ρ

= wg (cg)
−σ .

Plugging in (110) gives:

(
C̃g,i(cg)

)−σ
i

(
(1− i)

(
wg

1− i

i

) ρ
1−ρ

+ i

) 1−ρ
ρ

= wg (cg)
−σ .

Simplifying and solving for the preferred provision gives:(
C̃g,i(cg)

)−σ (
(1− i)

1
1−ρ (wg)

ρ
1−ρ + i

1
1−ρ

) 1−ρ
ρ

= wg (cg)
−σ ,

(
C̃g,i(cg)

)−σ
(
(1− i)

1
1−ρ +

(
i

wρ
g

) 1
1−ρ

) 1−ρ
ρ

= (cg)
−σ ,

C̃g,i(cg) = cg

(
(1− i)

1
1−ρ +

(
i

wρ
g

) 1
1−ρ

) 1−ρ
σρ

.

Notice that these preferred provision levels satisfy the continuity and monotonicity restrictions
in Assumption C.1. Moreover, the ratio of preferred female to preferred male provision is:

C̃f,i(cf )

C̃m,i(cm)
=
cf
cm


(1− i)

1
1−ρ +

(
i
wρ

f

) 1
1−ρ

(1− i)
1

1−ρ +
(

i
wρ

m

) 1
1−ρ


1−ρ
σρ

.
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Since we have wf < wm, this ratio is indeed strictly increasing in i, which meets the second part
of Assumption C.1.

If we combine the CES production function with still more general preferences (such as Stone-
Geary), additional effects arise, because relative female willingness to pay for different public
goods might vary with both relative and absolute female wealth. However, the presence of a
wage gap combined with variation in the time intensity of public goods always creates a force
towards female specialization in time-intensive goods. With more general utility functions addi-
tional forces may be present, but these will not completely offset the force towards specialization
except in knife-edge cases. Even in cases where Assumption C.1 is not satisfied, income transfers
between the spouses will have an effect on the equilibrium allocation as long as there is some
variation in relative willingness to pay. The direction of the effects could be different, however,
if the differences in willingness to pay are mainly due to a factor other than female specialization
in time-intensive production.

D Robustness Checks for Empirical Analysis of PROGRESA
Data

In Table 3 we present results for alternative measures of saving that attempt to correct for spend-
ing on investment goods. In our baseline regressions, the expenditure measure is total self-
reported expenditure, and the savings measure is the difference between income and expendi-
tures. If expenditures include spending on investment goods, the baseline measures may under-
state the overall saving and investment activity of the household. To deal with this concern, here
we present results for alternative measures of saving and expenditure that correct for spend-
ing on investment goods. The downside of these measures is that a more detailed breakdown
of expenditures is only available for a subset of the survey waves, which substantially reduces
sample sizes compared to our baseline results. Nevertheless, despite the smaller samples are
results hold up for the alternative measures of expenditures and savings.

Table 3 displays our results for the alternative measures of saving and investment. We display re-
sults for two alternative measures. All regressions include the full set of controls, and we present
results both with and without instrumenting the female income share with PROGRESA income.
In columns (1) and (2), we subtract net livestock investment from total expenditure (so that live-
stock investment is included in the savings measure). As emphasized by Rubalcava, Teruel, and
Thomas (2009), livestock investment is a potentially important form of savings for rural house-
holds. Comparing the results to Table 2, we see that the estimates of the impact of changes in
the female income share on the balance of saving and spending are essentially unchanged. In
columns (3) and (4), we subtract additional spending categories that can be interpreted as in-
vestments, namely purchases of durables and expenditures on home repairs. These measures
are only available for a single survey wave, reducing sample size to 3,820 (compared to 9,506
in the baseline specification). Nevertheless, the results continue to hold up. The impact of the
female income share on savings is now somewhat larger in the size in the OLS regression and
somewhat smaller in the IV regression, but continues to be highly statistically significant and
quantitatively large.
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Table 3: Impact of Female Income Share on Total Expenditure and Savings Using Alter-
native Expenditure and Savings Measures

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

Expenditure versus Savings

Log(Expenditures) 0.224∗∗∗ 0.255∗∗∗ 0.234∗∗∗ 0.153∗

(0.034) (0.052) (0.057) (0.080)

Savings Share −0.425∗∗∗ −0.302∗∗∗ −0.453∗∗∗ −0.245∗∗∗

(0.061) (0.047) (0.105) (0.066)

Estimation Method OLS IV OLS IV

Additional Controls Yes Yes Yes Yes
Notes: Robust standard errors (in parentheses) are adjusted for clusters by household. Stars denote sig-
nificance at 10 percent, 5 percent, and 1 percent level, respectively. Sample size is 6,706 in columns (1)
and (2) and 3,820 in columns (3) and (4). In 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. In
columns (1) and (2), the measure of expenditure is total household expenditure minus net expenditures
on livestock purchases. In columns (3) and (4), expenditures on durables and home repairs are also sub-
tracted. All regressions include log household income, log household income squared, 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 Re-
gressions (2) and (4) the female income share is instrumented with PROGRESA income (estimation via
two-stage least squares).
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