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Measuring Women’s Empowerment in Collective Households'

By ROSSELLA CALVI, JACOB PENGLASE, AND DENNI TOMMAST*

Measuring women’s empowerment within
families is challenging. Social scientists often
rely on close-ended survey questions on wom-
en’s participation in household decisions,
domestic abuse, and autonomy to measure
women’s power and agency. Recent advances
in family economics have allowed researchers
to identify and estimate structural measures of
women’s power and resource control based on
the collective household model. We provide a
brief overview of this literature. We then apply
machine learning techniques to answer the
following questions: How do such measures
compare to women'’s responses to close-ended
survey questions? Which survey questions are
most predictive of model-based estimates of
women’s empowerment?

I. Theoretical Framework

Various approaches can be used to describe
household behavior. However, starting from the
assumptions that (i) it is individuals, not house-
holds, who have preferences, and (ii) individuals
who reside in the same family may differ in their
tastes, households’ behavior must arise from a
decision process that combines the underlying
preferences of family members.

The collective household model (intro-
duced by Chiappori 1988, 1992; and Apps and
Rees 1988) has emerged as a convenient and
often appropriate framework to study house-
hold decisions. The key assumption regarding
decision-making within the household is that
outcomes are Pareto efficient. In other words, the
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collective model posits that, however resources
are allocated within the family, none are left on
the table.

In what follows, we introduce the main
components of the model. Our focus is on the
framework of Browning, Chiappori, and Lewbel
(2013). This is a static model of household
consumption decisions. It abstracts from time
use and saving decisions, and from life-cycle
considerations.

Individual Preferences.—Household mem-
bers each have their own preferences over
consumption goods. Altruism is allowed, as
everyone may care about the well-being of other
household members.

Consumption Technology.—Economies of
scale may arise from sharing of goods and joint
consumption within a family. A consumption
technology function accounts for economies of
scale by transforming the bundle of goods pur-
chased by the household into bundles of goods
consumed by each household member.

Pareto Weights.—The household maximizes
a weighted sum of the individual utility func-
tions, subject to a budget constraint and the con-
sumption technology function. Pareto weights
(which may depend on prices, income, and
other household characteristics) capture one’s
influence in the household decision process
and are traditionally interpreted as measures
of intrahousehold bargaining power. Variables
with no direct impact on preferences, the con-
sumption technology, or the budget constraint,
but that may influence the decision process are
called distribution factors.

Resource Shares.—These are the fractions
of household total resources allocated to each
household member. The function summariz-
ing how resource shares depend on prices, the
household’s budget, and other covariates is
known as the sharing rule.
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Under some mild assumptions, there exists
a monotonic correspondence between Pareto
weights and resource shares. Consequently,
resource shares may also be interpreted as a
measure of intrahousehold bargaining power.
In effect, these are more tractable measures of
power, as they are invariant to unobservable car-
dinalizations of the utility functions. Focusing
on bargaining among adults, the higher a wom-
an’s resource share relative to her husband’s, the
higher is her power.

1I. Identification

Measuring intrahousehold power using
resource shares, however, suffers from a key
limitation. Standard survey data measure how
much the household spends, but not how much
individuals consume nor the extent of joint
consumption. As a result, resource shares are
typically not observable. To overcome this lim-
itation, recent works have devised approaches to
identify and estimate the intrahousehold alloca-
tion of resources and the extent of consumption
sharing from household-level data. While the
assumption of Pareto efficiency is typically nec-
essary, it is not sufficient, and more structure is
required. Below, we provide a brief summary of
some of these works.

Browning, Chiappori, and Lewbel (2013)
provide the first point-identification result by
imposing additional structure to the framework
presented in Section I. They recover both how
resources are allocated within the household and
details of the consumption technology function
by imposing restrictions on how preferences
for goods vary across single and married indi-
viduals. The general idea behind their approach
is that if preferences are fixed between singles
and individuals living in a couple, then any vari-
ation in consumption patterns can be attributed
to variation in the individuals’ shadow budget.
Given that one’s shadow budget is determined
by her resource share and the degree of joint
consumption, their approach allows for the iden-
tification of individual-level consumption from
household-level demand functions. The identi-
fication of the consumption technology function
requires observable price variation, which may
not be available in many datasets.

Previous work by Lewbel and Pendakur
(2008) provides a way to obtain identification
without price variation, while maintaining the
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requirement of observing singles’ consumption
choices. Their approach essentially recasts the
framework of Browning, Chiappori, and Lewbel
(2013) from a nonlinear demand system with
price variation to a nonlinear Engel curve sys-
tem. It also imposes additional restrictions: first,
it requires that resource shares do not vary with
household expenditure (sometimes referred to as
expenditure invariance); second, it assumes that
scale economies can be summarized through a
scalar-valued function, which is also assumed to
be independent of household expenditure (inde-
pendence of base).

One limitation of these two approaches is that
they cannot be applied to children, as children
do not live alone. It can also be difficult to apply
them to developing country contexts, where
one-person households are rare. Cultural norms
in specific regions of the world may attach a
strong social stigma to women living alone. So,
observing the consumption choices of singles
(women in particular) may be challenging in
many such contexts.

Dunbar, Lewbel, and Pendakur (2013) cir-
cumvent this issue by imposing semiparametric
preference restrictions across different family
members (e.g., men, women, and children), or
types of households (e.g., small and large house-
holds). Like Lewbel and Pendakur (2008), they
require that resource shares do not vary with
household expenditure. With these restrictions,
they prove that one can identify resource shares
using Engel curves of private assignable goods
(goods that are exclusively consumed by women,
men, or children, for instance). Unlike the first
two approaches, however, Dunbar, Lewbel, and
Pendakur (2013) do not identify the degree of
joint consumption. In other words, this approach
can recover how resources are allocated within
the household, but not economies of scale in
consumption.

Bargain and Donni (2012) provide an alter-
native identification method to recover resource
shares for all household members, and scale
economies for adults (but not children). They
impose stronger preference restrictions across
household compositions than Dunbar, Lewbel,
and Pendakur (2013) and require singles’ data.
These additional structure and data require-
ments are what allows them to identify scale
economies and not only resource shares.

Recent work by Calvi etal. (2021) brings these
previous results together to identify resource
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shares and scale economies for all household
members (including children) using standard
household-level demand data. Specifically, they
combine semiparametric restrictions on individ-
ual preferences for a private assignable good
with independence of base and expenditure
invariance. They also require the Engel curves
of such goods to display some degree of non-
linearity. Since it does not require observing
the consumption choices of people living alone,
this approach is able identify measures of joint
consumption not only for adults but also for
children and is suitable for applications in devel-
oping countries and more traditional societies.

III. Empirical Analysis

Applying their methodology to detailed
consumption data from the first two waves of
the Bangladesh Integrated Household Survey,
Calvi et al. (2021) estimate resource shares for
women, men, and children, alongside measures
of scale economies in consumption. While their
analysis includes various family structures, we
focus here only on nuclear families with chil-
dren for whom responses to various survey
questions about women’s empowerment are
available (1,286 households).

They find that women command, on average,
28 percent of family resources, while men’s
resource control is substantially larger (39 per-
cent). The remainder is allocated to children.
Note that the higher the number of children,
the lower might be the share of resources com-
manded by adults. So, a more insightful mea-
sure of women’s bargaining power is the ratio of
women’s resource shares over men’s.

plots the empirical distribution of the
estimated resource share ratio for the subsam-
ple described above. As the resource shares vary
with a wide set of household traits (including
women’s and men’s age and education, number
and age of children, and region of residence),
there is substantial variation around the average
ratio of 0.84.

Model-Based and Survey-Based Measures
of Empowerment.—The questions we wish to
answer are the following: How do such measures
compare to women’s responses to close-ended
survey questions about their empowerment and
autonomy? Which survey questions are most
predictive of relative resource shares?
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FIGURE 1. RESOURCE SHARE RATIO

Notes: The figure shows the empirical distribution of the
estimated resource share ratio in nuclear households with
children from Calvi et al. (2021). Estimates are obtained
using the first two rounds of the Bangladesh Integrated
Household Survey.

To this aim, we apply the LASSO stability
selection algorithm, where the most predictive
questions are those most frequently selected
when LASSO is repeatedly run on subsamples
of the data (Meinhausen and Biihlmann 2010).
Recent work by Jayachandran, Biradavolu, and
Cooper (2021) apply this approach to identify
close-ended survey questions that better predict
measures of women’s empowerment and agency
obtained from open-ended questions in qualita-
tive interviews.

From modules Z (Women’s Status) and
WEAI (Women’s Empowerment in Agriculture)
of the Bangladesh Integrated Household Survey,
we focus on 61 close-ended survey questions
on employment, work earnings, freedom of
mobility and autonomy, reproductive decisions,
domestic violence and threats, life satisfaction,
women’s empowerment and participation in
agriculture, and their leadership in the com-
munity. We apply the selection algorithm as
follows. We draw a 50 percent subsample of
observations without replacement, run LASSO
regressions of the estimated resource share ratio
on the survey responses, and record those whose
coefficient is not shrunk to zero. We repeat this
procedure 1,000 times.
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TaBLE 1—Top QUESTIONS USING LASSO STABILITY SELECTION

Percent times

selected

Did you participate in the past 12 months in nonfarm economic activities: small business, 100
self-employment, buy-and-sell?

When decisions are made regarding your own wage or salary employment, who is it that normally 100
takes the decision?

In comparison to your partner do you earn less? 100
Ability to be interviewed alone. 99.9
Did you participate in the past 12 months in livestock raising? 99.9
How would you rate your satisfaction with your available time for leisure activities like watching TV, 99.9

listening to radio, seeing movies, or doing sports?

Notes: The table lists the survey questions that are consistently selected by the LASSO selection algorithm. Within each of the
1,000 iterations, the LASSO tuning parameter is chosen within each iteration by 10-fold cross-validation. The complete list of

questions is available in the online Appendix.

There are six questions that are almost always
selected by the LASSO regularization (that is,
they are selected in all repetitions but one). As
shown in , four of these questions pertain
to women'’s participation in economic activities,
their relative earnings, and their ability to control
them. The other two variables that consistently
predict relative resource shares are women’s
satisfaction with their available time for leisure
activities and the survey enumerator’s entry for
whether the female survey respondent could be
interviewed alone (that is, without other family
members being present).

IV. Concluding Remarks

The collective household model provides a
measure of women’s power based on their rel-
ative resource control. In practice, constructing
such a measure is hard since consumption data
is time-consuming to collect and rarely avail-
able at the individual level. Therefore, relative
resource control needs to be identified and esti-
mated using household-level data.

This article provides an overview of vari-
ous approaches to do so. We also juxtapose
model-based measures of women’s power with a
battery of close-ended survey questions that are
often used to measure women’s empowerment
and agency and use machine learning methods
to select those questions that consistently pre-
dict women’s resource control within families in
Bangladesh.

Since our results may be context-specific, we
encourage researchers to implement this type of

analysis in different settings. There are now sev-
eral convincing structural estimates of resource
share ratios from various countries around the
world and close-ended survey questions about
power are abundant and typically easier to
collect. By comparing and combining various
approaches and measures, we hope to better
understand the multidimensionality of wom-
en’s empowerment and improve our approach to
measure it. As accurate measurement is critical
for policy, doing so would represent a signifi-
cant step toward eliminating gender inequal-
ity globally—a United Nations Sustainable
Development Goal to be achieved by 2030.

REFERENCES

Apps, Patricia, and Ray Rees. 1988. “Taxation
and the Household.” Journal of Public Eco-
nomics 35 (3): 355-69.

Bargain, Olivier, and Olivier Donni. 2012.
“Expenditure on Children: A Rothbarth-Type
Method Consistent with Scale Economies and
Parents’ Bargaining.” European Economic
Review 56 (4): 792-813.

Browning, Martin, Pierre-André Chiappori, and
Arthur Lewbel. 2013. “Estimating Consump-
tion Economies of Scale, Adult Equivalence
Scales, and Household Bargaining Power.”
Review of Economic Studies 80 (4): 1267-303.

Calvi, Rossella, Jacob Penglase, Denni Tommasi,
and Alexander Wolf. 2021. “The More the
Poorer? Resource Sharing and Scale Econo-
mies in Large Families.” IZA Working Paper
13948.



560 AFA PAPERS AND PROCEEDINGS MAY 2022

Chiappori, Pierre-André. 1992. “Collective
Labor Supply and Welfare.” Journal of Polit-
ical Economy 100 (3): 437-67.

Chiappori, Pierre-André. 1988. “Rational House-
hold Labor Supply.” Econometrica 56 (1):
63-90.

» Dunbar, Geoffrey R., Arthur Lewbel, and Krishna
Pendakur. 2013. “Children’s Resources in Col-
lective Households: Identification, Estima-
tion, and an Application to Child Poverty in
Malawi.” American Economic Review 103 (1):
438-71.

Jayachandran, Seema, Monica Biradavolu, and
Jan Cooper. 2021. “Using Machine Learn-
ing and Qualitative Interviews to Design
a Five-Question Women’s Agency Index.”
NBER Working Paper 28626.

Lewbel, Arthur, and Krishna Pendakur. 2008.
“Estimation of Collective Household Models
with Engel Curves.” Journal of Econometrics
147 (2): 350-58.

Meinshausen, Nicolai, and Peter Bithlmann. 2010.
“Stability Selection.” Journal of the Royal Sta-
tistical Society: Series B (Statistical Methodol-
ogy) 72 (4): 417-73.


http://pubs.aeaweb.org/action/showLinks?system=10.1257%2Faer.103.1.438&citationId=p_7

	COPP.pdf
	pandp.20221054
	Measuring Women’s Empowerment in Collective Households
	I. Theoretical Framework
	II. Identification
	III. Empirical Analysis
	IV. Concluding Remarks
	REFERENCES



