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Je tiens également à remercier ma famille : Christelle et Baudoin

Mbumba, Claude et Laety Balinda, Maman Christiane, Thierry Cheruga,

Bonfils Cheruga, Patrick Murhula, tous les Kusinzas et tous les Ngongos
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Introduction

The economic literature provides abundant evidence of the unequal dis-

tribution of resources across genders in both developing and developed

countries (Ponthieux & Meurs, 2015, D’Souza & Tandon, 2019, Brown

et al., 2021). Across numerous dimensions, women face more obstacles

in accessing resources compared to men, leading to poorer economic and

health outcomes. For instance, in 2022, women’s labor income worldwide

accounted for approximately half of men’s (51%), with their participa-

tion in the labor force at 61.4%, in contrast to men at 90.6% (ILO, 2023).

In Sub-Saharan Africa, legal land rights are granted to less than 20% of

women in most countries (FAO, 2018). Furthermore, in poor countries,

women are more vulnerable to nutritional deficiencies during periods

of food scarcity, as priority often goes to men’s nutrition (D’Souza &

Tandon, 2019; Brown et al., 2021).

The first two chapters of this thesis focus on the intrahousehold

allocation of resources in developing countries, while the third investi-

gates gender inequality in deprivation in the United States. The col-

lective model provides insight into the economic rationale behind intra-

household inequality in resource allocation, attributing it to differences

in bargaining power (Chiappori, 1992; Browning & Chiappori, 1998).

In many Sub-Saharan African contexts, strong patriarchal norms grant

men authority over resource allocation, resulting in their disproportion-

ate control over resources. In such a context, despite their high level

of contribution to household production, women typically have a low

level of access to resources. Beyond this issue of “intra-household fair-

ness,” there is substantial empirical evidence indicating that resources

within households are inefficiently allocated, resulting in potential sur-

plus losses (Udry, 1996; Dercon & Krishnan, 2000; Guirkinger et al.,

1

https://www.ilo.org/media/365356/download#:~:text=Women's%20overall%20participation%20in%20the,participation%20at%2090.6%20per%20cent
https://www.fao.org/sustainable-development-goals-data-portal/data/indicators/142-secure-tenure-rights-to-land/en
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2015; Kazianga & Wahhaj, 2017). This suggests the existence of alter-

native resource allocation patterns that could improve outcomes for all

household members.

Several explanations have been proposed in the literature to eluci-

date contextual reasons for intrahousehold inefficiencies. The first com-

monly cited reason is power imbalances (Baland & Ziparo, 2018). In

households with extreme inequality in bargaining power, marginalized

members may adopt non-cooperative behaviors since the benefits of co-

operation are mainly retained by the most powerful member. This phe-

nomenon is particularly prevalent in strongly patriarchal societies where

women often have limited control over resource allocation and few exit

options. Additionally, household structure may hinder efficiency. The

prevalence of complex household structures such as extended and polyga-

mous households complicates the bargaining process due to the presence

of multiple decision-makers with varying levels of bargaining power (Du-

flo, 2003, Delpierre et al., 2019) living room to social norms to govern

most of the allocation of resources within households.

In the first two chapters of this thesis, I examine the issues of fair-

ness and efficiency in intrahousehold resource allocation in developing

countries through two main avenues. First, I analyze gender inequality

in household members’ participation in the production process, along

with the subsequent disparities in the allocation of resulting resources.

Second, in the context of very low levels of women’s agency, I investigate

whether enhancing women’s bargaining power leads to greater household

efficiency. Additionally, I investigate whether marginalized women with

very low agency can undertake collective actions to enhance their access

to resources, even if it means challenging men’s interests.

More specifically, the first chapter titled “Gender Inequality in

Workload and Nutrition in Agricultural Households - New Insights from

Activity Tracker Data in Rural Burkina Faso,” co-authored with Cather-

ine Guirkinger, investigates the correlation between intra-household gen-

der inequality in nutrition and workload. For this purpose, we use con-

tinuous movement data recorded over a six-month agricultural season

in Burkina Faso to measure the activity levels of household members.

Additionally, we measure the weight and height of household members

each month to capture their nutritional status. Four main conclusions
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emerge from the analysis.

First, contrary to conventional wisdom, women, on average, dedi-

cate more time to intensive activities compared to men and have more

vulnerable nutritional outcomes. Second, the household structure mat-

ters: in extended households, women not only spend more time in in-

tense activities but also experience lower and more vulnerable nutrition

outcomes compared to men. Conversely, in nuclear households, min-

imal gender differences are observed in both nutrition and workload.

Third, women with low bargaining power work more than men and ex-

hibit poorer nutritional outcomes. Finally and alarmingly, hard-working

women also face greater nutritional vulnerability during periods of food

scarcity. We posit that women’s lower bargaining power restricts their

access to nutritional resources and limits their ability to negotiate re-

duced workloads. These findings imply that women with limited bar-

gaining power should be prioritized in development programs, as they

face greater vulnerability in nutrition. This vulnerability could lead to

nutritional poverty traps, particularly since these women are the primary

producers in households.

The second chapter, titled “Cooperation in Polygamous House-

holds. Experimental Evidence from Northern Benin,” co-authored with

Catherine Guirkinger, explores the effect of empowering wives in polyga-

mous households on cooperation and efficiency. Furthermore, we investi-

gate whether wives cooperate (even at the expense of the husband) when

mutual interests are at stake, particularly in a context where women have

limited agency. To address these inquiries, we invited monogamous and

polygamous couples from rural Benin to participate in lab-in-the-field

games to elicit their levels of cooperation under various circumstances.

Our findings indicate that co-wives with low levels of agency are

more inclined to cooperate with each other than with their husbands

when mutual interests are at stake. Moreover, they are more likely to

unite to safeguard their mutual interests, even if it comes at the expense

of their husbands’ interests. Furthermore, increasing wives’ participa-

tion in decision-making leads to a greater willingness to cooperate and

improves household efficiency. These results challenge the belief that ri-

valry and competition among wives are the main barriers to cooperation

in polygamous households. Instead, they suggest that the low agency of
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women in such households is a key factor limiting cooperation. Interven-

tions aimed at fostering mutual interests among co-wives and promoting

a participatory approach to managing collective resources in polygamous

households are likely to enhance the overall welfare of these households.

The third chapter, titled “Are American Women More Deprived

than Men?” explores gender inequalities in deprivation at a more aggre-

gate level, focusing on the United States. In this country, women have

lower wages than men and experience higher rates of income poverty.

The trend towards singlehood among women has significantly contributed

to the persistence of female poverty despite the country’s enduring eco-

nomic performance (Hoynes et al., 2006; Snipp & Cheung, 2016). At

the same time, women experience lower mortality rates than men living

approximately five years longer (Arias & Xu, 2020).

Studies on poverty and mortality in the US have evolved indepen-

dently, often overlooking the fact that premature mortality can be con-

sidered as an extreme form of deprivation. This oversight can lead to

what is known as “the mortality paradox,” wherein higher mortality

rates artificially decrease poverty rates among living populations as the

poor are more likely to die prematurely (Lefebvre et al., 2013). The

effect of poverty masking mortality becomes more concerning when one

group is better off in one dimension and worse off in another as is the

case of gender differences in the US.

Given the divergent outcomes for women compared to men regarding

the two dimensions of deprivation (poverty and mortality) in the United

States, the subsequent question arises: which gender group is the most

deprived when we consider both poverty and mortality? To answer this

question, I combine mortality and poverty data as components of total

deprivation using the Generated Deprivation Index, newly proposed by

Baland et al. (2021), and assess deprivation across genders. This index

helps to provide a comprehensive picture of deprivation, enabling accu-

rate comparisons over time and across groups and facilitating a better

evaluation of development objectives such as the Sustainable Develop-

ment Goals. While investigating the causes of these observed facts is

crucial for decision-makers, my focus in this chapter remains on the

gross gender differences in outcomes rather than on their underlying

causes.
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The findings indicate that since the 1990s, men and women have ex-

perienced similar total deprivation rates in the United States, whereas

before this period, men were more deprived. The large decline in mor-

tality rates among men, coupled with stagnant progress in poverty rates

among women, has resulted in comparable total deprivation rates across

genders. However, this general picture hides important racial differences.

In minority groups (Blacks and Hispanics), women face higher levels of

deprivation compared to men, despite their mortality advantage. Con-

versely, among the majority group (non-Hispanic whites), women exhibit

a relative advantage in total deprivation compared to men. The anal-

yses also suggest that women in minority groups accumulate race and

gender penalties in a non-additive manner. Hence, development pro-

grams should prioritize women in minority groups who experience high

deprivation rates across multiple dimensions.
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Abstract

This study explores intrahousehold gender inequality in effort and its

link with nutritional disparities in rural North Burkina Faso. Using six

months of continuous activity tracker data, we objectively measured the

effort level of 159 individuals, and complemented this data with monthly

anthropometric measures and surveys. Four key findings emerge from

the analysis of this data. First and contrary to conventional wisdom,

activity tracker records reveal that women work more intensively than

men: not only do they dedicate more hours to physical activities but

the intensity of effort is higher. Second, household structure matters; in

nuclear households, there is less gender disparity in effort and nutrition

(and in their fluctuation over the season) than in extended households.

Furthermore, there is a negative correlation between the household fe-

male to male effort ratio and the household female to male BMI ratio

(and it is especially strong in extended households). This finding is

consistent with a simple model of intrahousehold allocation of effort

and nutrition, where household members with lower bargaining power

tend to work relatively more and consume relatively less, resulting in

lower nutritional outcomes. Finally and worryingly, women are at a

stronger disadvantage in nutritional status, in particular in periods of

food scarcity and in households where they bear a larger share of phys-

ical work.



1.1. Introduction 8

1.1 Introduction

The investigation of the relationship between women’s labor share in

agriculture and the pattern of resource allocation across gender has a

long history in social sciences in general (Boserup, 1970; Goody & Buck-

ley, 1973) and in economics in particular (A. Sen, 1987; Pitt et al., 1990).

For example, women’s (lack of) productive role in agriculture has been

shown to have left enduring impacts on gender norms and values. In a

very influential paper, Alesina et al. (2013) test Boserup’s hypothesis re-

garding the lesser equal gender norms in groups that adopted the plough

and find strong support even among migrants from these groups in the

USA.1 Turning to the allocation of resources within household, the first

explanation for gender inequality in access to food relies on a “life-boat

logic” whereby men receive priority in access to food because they exert

more physical work (Stiglitz, 1976, Pitt et al., 1990; see also Chapter 8 in

Ray, 1998). An alternative explanation is based on a bargaining power

mechanism: those with lower bargaining power in collective decisions

receive a lower share of collective resources (such as food).

In this paper, we investigate the allocation of workload and nutrition

across men and women in farming households, making use of exceptional

data on physical labor. Our context is that of hoe agriculture, where

women play a prominent role in production. We explore whether women

being in charge of an important workload is associated with better access

to nutrition, as would be expected if priority is given to the more active

workers or if, within subsistence households, a more important share

of physical labor helps secure a larger share of collective resources. The

opposite would occur if bearing a disproportionate share of the workload

reflects a lower bargaining position which also translates into a lower

access to resources.

Our data on labor effort is based on the measurement of activity

1The stated rationale is that plow farming requires more upper body strength than hoe

farming, for which men have a larger comparative advantage. In addition, the use of the

plough decreases the need for weeding (a woman’s task). As a result, men specialized in

working outside of the house while women stayed inside the house and today, values and

norms in these groups reflect less equal gender attitudes and behavior. In contrast in groups

practicing hoe farming, which is the case in most of sub-Saharan Africa, the productive role

of women outside the house is larger, translating into a more favorable position in their

societies.
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by fitness trackers. In particular, we collected exceptional effort levels

using activity trackers for 159 men and women continuously throughout

an agricultural season (6 months), among rural households living in a

malnutrition-prone area of Burkina Faso. In addition, we conducted

monthly surveys to measure nutritional status (weights and heights)

and collect more traditional recall information on labor applications of

household members. These households were randomly selected from a

larger sample for which we collected objective measures of nutritional

status five times over the course of the three years preceding the activity

trackers’ data collection. This data helps to address a major limitation of

the existing literature which is the measurement of labor efforts. Indeed,

recall information on labor is fraught with biases (Arthi et al., 2018;

Beegle et al., 2012), and gender norms may lead to gender-specific biases,

rendering the comparison of patterns for men and women, particularly

problematic.

We confirm that women are very active to the point that they ex-

ert more physical effort than men, throughout the agricultural season.

Surprisingly, this is the case even when we focus on very intensive lev-

els of effort (contradicting the conventional wisdom that men specialize

in vigorous tasks that require more physical power). The contrast be-

tween women’s and men’s effort load is particularly striking in extended

households. Furthermore, the ratio of women to men’s effort load is

negatively correlated with the ratio of women to men’s nutritional sta-

tus (measured by body mass index), both across households and within

households across months (in particular in the case of extended house-

holds). We show that this negative correlation between effort ratios and

nutrition ratios is compatible with a bargaining framework where high

effort and low nutrition both result from a relatively low bargaining po-

sition of women. More worryingly, we find that women are at a stronger

disadvantage in nutritional status in times of food shortage, in particular

when they carry a high workload relative to men.

We contribute to several strands of the literature. First, we con-

tribute to the literature on the relationships between women’s contri-

bution to household labor and their access to vital resources (here nu-

trition). While there is a large literature investigating the impacts of

maternal labor implication on child nutrition, there are few systematic
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investigations of the relationship between women’s labor and their own

health and nutrition (Schultz, 2001; Higgins & Alderman, 1997; Ko-

matsu et al., 2019; Picchioni et al., 2020, Rao & Raju, 2020). We find

results that are consistent with Higgins & Alderman (1997)’s evidence

from Ghana, Komatsu et al. (2019) from Tanzania, and Rao & Raju

(2020) for India to the extent that, individuals who work more are more

exposed to nutritional deficiencies compared to others (more in years of

large negative shocks like drought).

More broadly we contribute to a large literature on the determi-

nants of intra-household inequalities in access to resources. Based on

individual data on nutrition and food consumption from Bangladesh

and the structural estimation of a collective household model, Brown et

al. (2021) show a substantial level of intra-household inequalities in the

consumption of food, with women being systematically more likely to be

undernourished. With the same data, D’Souza & Tandon (2019) explore

the determinants of intrahousehold inequality in access to food. They

conclude that gender inequality cannot be explained by higher energy

requirements for men or “a return to brawn” but that, instead, women’s

empowerment plays a decisive role.

Finally, we contribute to a small but growing literature that makes

use of activity trackers in rural areas of developing countries to answer

economic questions. Picchioni et al. (2020) analysis of activity trackers

data in India and Nepal, reveals that women have higher physical activ-

ity levels than men, yet, in contrast to us, they find that differences are

not statistically significant, and they find that the higher activity level

is the result of “long hours spent in habitual light / moderate inten-

sity tasks as opposed to short bursts of intense physical activity”. This

stands in stark contrast with our finding that women spend more time

in intense physical activities than men all along the agricultural cycle.

Using data from the same project as Picchioni et al. (2020), Srinivasan

et al. (2020) investigate whether the substitution of less intense for more

intense activities (drudgery reduction) can improve the nutrition of men

and women. They conclude that women would disproportionally benefit

from drudgery reduction. Consistent with our simple model, Friedman

et al. (2023) found that, in Malawi, within households, the difference

in effort is positively correlated with intra-household differences in bar-
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gaining power, proxied by husband-wife gaps in age and land ownership.

The originality of our study is that we equipped participants with an

activity tracker continuously for several months (existing studies never

cover more than one or two weeks at a time, and never continuously,

including when in contact with water), allowing a deeper investigation

of the differences in seasonal patterns of labour across genders.

The remainder of this paper is organized as follows. In Section 1.2,

we discuss the measurement of labour in the literature and present our

data. In Section 1.3, we describe the gendered patterns of physical

labour and nutrition across the agricultural season. In Section 1.4, we

investigate the intrahousehold allocation of labour and nutrition, staring

with a simple bargaining model and turning then to empirical correla-

tions. Section 1.5 concludes.

1.2 Measures, Data and Descriptive Statistics

1.2.1 The measurement of physical labour and it intensity

in the literature

Several studies have been conducted to measure labour and its intensity.

Three groups can be distinguished: the first relies on reported data from

household surveys, the second uses sophisticated objective measures to

capture energy expenditure, and the third uses movement data. In the

first approach, individuals are asked to recall detailed information on the

type and duration of activity they have performed in the recent past.

A certain number of studies have questioned the quality of recall data,

especially in agriculture. In the early seventies, Sudman & Bradburn

(1974) showed in a literature review exercise that reported information

is often subject to recall bias, which is influenced by the nature of the

event, and the timing between the event and reporting. More recently,

Conway et al. (2002) and Arthi et al. (2018) provided empirical evidence

supporting recall bias in reporting the duration and intensity of labor

in agriculture. Collectively, these studies underscore the imperative of

using objective measures of labor to enhance accuracy and reliability.

In the biological literature, Dufour & Piperata (2008) listed 26 stud-

ies from 1965 to 2007 that used objective measures to capture physical
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activity levels (PAL)2 in farming populations of developing countries.

The determination of PAL requires information on energy expenditure

estimated with costly and time-consuming protocols on small samples

of highly selected individuals.3

In the economic literature, much simpler technologies have started to

be used to capture energy expenditure on relatively large samples. Srini-

vasan et al. (2020) and Zanello et al. (2020) used wearable accelerometry

devices to record movement data which were converted into energy ex-

penditure. The simplicity of this accelerometer-based approach allows

it to be a real alternative to the gold standard method (Doubly Labeled

Water). While there is no doubt about the ability of accelerometers

to capture movement, recent findings in the medical literature suggest

serious bias in algorithms used to convert movement data into energy

expenditure. For instance, Gastin et al. (2018) showed that these al-

gorithms (ActiGraph GT3X+ and BodyMedia SWA) provide invalid

estimates when the intensity of movement is high or intermittent.4 In

addition, O’Driscoll et al. (2020) proved that the accuracy of estimates

of energy expenditure from wearable devices dependent largely on the

type of activity performed.5

2The physical activity level corrects the total energy expenditure for body sizes and can

then be used for comparison
3For example, the Doubly Labeled Water (DLW), which is viewed as the most reliable

method, is an isotope dilution technique where people receive an oral administration of iso-

topes of oxygen and hydrogen whose elimination is regularly tracked by the analysis of urine

samples (during 12-14 days). Other techniques include the Heart Rate Monitoring (HRM)

method which estimates energy expenditure from one-day heart rate records and oxygen

consumption. The factorial method (Fact) exploits information on energy cost measured by

respiratory exchange and activity diary (record of type and duration of activities performed)

to measure energy expenditure.
4This study compared energy expenditure derived from the actigraph algorithm and that

from calorimetry. The results indicate that the energy expenditure of free-living tasks like

walking is over-estimated whilst that of high intensive activities (running, etc) is underesti-

mated
5The implication of this finding for gender comparisons is that since men and women typi-

cally engage in different activities, gender-specific biases should be expected when converting

movement data into energy expenditure.



1.2. Measures, Data and Descriptive Statistics 13

1.2.2 Data: effort and nutrition

The data were collected from a representative sample of households in

14 villages in northern Burkina Faso. These households were initially

part of a larger panel survey conducted between 2011 and 2013 to eval-

uate the impact of a food security intervention (Gross et al., 2020).

Sixty-four households were selected randomly to be part of the monthly

survey and the continuous collection of activity data from May to Oc-

tober 2016. These months concentrate agricultural on activities in rural

northern Burkina Faso. The agricultural activities associated with the

main products (Rice, Maize, Sorghum, Millet, Maize, Yam, and Cassava)

in the region are the following (FEWSnet, 2010): (1) Land preparation

in April and May, (2) sowing in June and July, (3) crop maintenance in

August and September, and (4) harvesting in October and November.

In each household, the household head, his wife, and one randomly

selected adult were invited to be part of the activity-track sub-sample.6

In total 159 individuals participated in the activity tracking sample. In

addition to wearing the activity tracker, they answered a monthly sur-

vey and were, on this occasion, weighted and measured following WHO

standards. In the survey, individuals self-reported the duration and in-

tensity of tasks they performed, including domestic chores, agricultural

activities, and work outside the household. Specifically, respondents

were asked to indicate the strenuousness of the activities they engaged

in over the last seven days and the duration of each activity (see more

details in Section 1.B in the appendix). In total, we have 672 individual-

month observations7 of activity tracking, time use, and anthropometric

measures.

To record physical activity we used a fitness tracker device (“Moov

Now”) that is worn on the wrist. We identified this tracker as the most

appropriate for our research because (1) it is very robust and waterproof

(designed for boxing and swimming); (2) it includes a battery that holds

for continuous use over a two-month period; (3) it does not include a

6For details about selection, see Section 1.C in appendix. Individuals included in the

sample are similar to other individuals on a large number of observed characteristics (Figure

1.C.1 in appendix). In addition, we do not observe specific reported effort or nutrition

behaviors in the activity track subsample. This allows us to rule out potential experimental

psychological effects.
7For details about sampling, see Section 1.C in the appendix.
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display or any switch; (4) reviews that compared this tracker to other

commercial devices were excellent; (5) it was relatively cheap. We con-

tacted the firm who designed the device and they agreed to develop a

specific application for us to be able to download the data during our

monthly visit, without relying on the internet (that was not available in

the survey area).

An activity tracker like Moov Now measures acceleration which re-

lates to the change in velocity of the wrist. It is an indicator of the

intensity of a physical activity with higher acceleration being associated

with more vigorous activities. Because the device measures acceleration

several times per minute, it also estimates the duration of the activity

(Zanello et al., 2020). We obtained a measure of activity intensity every

20 seconds on a scale from 0 to 121. Using bins of 10, we aggregate

this data into an average number of hours per day spent in each of 13

possible levels of activity by each individual over the 30 days preceding

the survey.

What does the intensity of activity (not) measure?

1.2.2.0.1 Energy expenditure? The intensity and length of a phys-

ical activity positively correlate with energy expenditure. Yet total en-

ergy expenditure also depends on individual characteristics such as gen-

der, age, or body mass index. The algorithms used by commercial ac-

tivity trackers to convert activity into calories are proprietary and have

been shown to be only moderately reliable when compared to accurate

measurements of energy expenditure (Gastin et al., 2018). In any case,

we did not obtain the conversion of activity in caloric expenditure using

the Moov Now algorithm.8

1.2.2.0.2 All physical activities? A key question is whether an

activity tracker adequately measures the intensity of activities typically

performed by manual farmers. Activity trackers are accurate at mea-

suring the intensity of activities that require accelerations (Hills et al.,

8Researchers have used standard formulas to convert acceleration into energy expenditure,

with BMI as the only other input, yet such formula cannot be readily applied using the

aggregated data we retrieved from our device. Furthermore, the accuracy of the formula is

debatable (Zanello et al., 2020).
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2014), which is the case of manual agriculture or most household chores.

Activities less adequately measured include slow activities that require

strength (Hills et al., 2014) - such as carrying water on one’s head. Be-

cause women are typically in charge of carrying water and other heavy

loads, we believe that the device may underestimate the intensity of

women’s activity more than that of men.

1.2.2.0.3 Labour? If we are to compare intensities of activity across

individuals to infer something about the intrahousehold allocation of

labour, a natural question is whether when two people perform a task

with the same intensity, they reach the same outcome in terms of labour.

Let’s take the example of hoeing a field. By measuring acceleration, the

tracker provides an adequate measure of the intensity of effort applied

by an individual (Hills et al., 2014). Yet the result of this acceleration

on hoeing may differ across individuals, in particular, because the force

applied by the hoe on the ground is a product of acceleration and mass

(as stated by the second law of Newton). Because men are at an ad-

vantage in terms of mass, the force they apply for a given acceleration

is typically larger. In fact, the advantage of men in terms of physical

strength is a classic argument for labour specialization and the reason

why we typically expect men to perform the most vigorous activities. In

short, trackers inform us about the intensity of activities, yet the out-

come in terms of labour performed may vary across individuals (with

men being most likely at an advantage for physical tasks where strength

is important).

1.2.3 Descriptive statistics

Table 1.1 presents the main time-invariant characteristics of the sample

by gender (panel 1) or household structure (Panels 2 and 3). In terms

of household structure, we distinguish between nuclear and extended

households where extended households refer to households hosting more

than one married man.9 Moreover, a household is classified as polyg-

amous if the head has at least two wives. Our definition of household

9Married men may be from different generations, typically a father and a son (verti-

cally extended households) or from the same generation, typically two brothers (horizontally

extended households).
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extension implies that men of both nuclear and extended households

may be polygamous (in fact the share of polygamous men is very high

at 59% and not significantly different by household structure). In an

extended household, the structure of power is typically more vertical

than in nuclear households where there are more bilateral discussions

(M. Sen et al., 2006, Jayaraman & Khan, 2023, Mookerjee, 2019).10

In our sample we have 60% (95) of women, two-thirds of them being

the wife of the household and 15% daughters-in-law. Fifty-eight percent

of men are household heads and 34% are sons of the head. Mechanically,

a larger share of men are household heads and a larger share of women

are wives of the head in nuclear households than in extended ones. This

implies that individuals from nuclear families likely engage more in bi-

lateral bargaining than those from extended families. Sampled men and

women have similar age and education levels, with more than 72% of

individuals having not attended formal school.

The characteristics of nuclear and extended households are remark-

ably similar in terms of ethnicity, religion, type of marriage, or size of

the collective field. One notable difference is that the size of extended

households is larger than that of the nuclear, with 6 more members

on average. Thinking about labour allocation, it is not clear a priori

whether women from extended households would be more or less active

than women from nuclear households. On the one hand, economies of

scale may work in their favor (in a context where land cultivated per

capita is similar across household structures and chores may be shared).

On the other hand, they may have less bargaining power due to the

more vertical structure of authority, making it hard to negotiate lower

workloads.

10In extended households, decision-making involves a multitude of individuals, leading to

a more complex bargaining process. Consequently, these households often rely on estab-

lished social norms to guide intra-household behaviors. In contrast, nuclear households offer

a simpler structure, facilitating bilateral bargaining between spouses for the allocation of

resources.
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Table 1.1: Sample Characteristics and Family Structure

INDIVIDUAL CHARACTERISTICS BY GENDER All Women Men Difference

=1 if Male 0.40

Age (years) 38.80 37.40 40.87 -3.47

=1 if went to school 0.28 0.23 0.34 -0.11

Number of Individuals 159 95 64 31.00

HOUSEHOLD CHARACTERISTICS BY TYPE Nuclear Household Extended Household

=1 if Extended Household 0.39

=1 if polygamous Household 0.59 0.56 0.64 -0.08

Household Size 11.33 9.05 14.88 -5.83***

=1 if Mossi 0.80 0.82 0.76 0.06

=1 if Muslim 0.86 0.87 0.84 0.03

Size of collective field (hectare per capita) 0.30 0.29 0.32 -0.02

=1 if marriage arranged by parents 0.82 0.87 0.74 0.13

INDIVIDUAL CHARACTERISTICS BY TYPE Nuclear Household Extended Household

Number of Women 95 55 40

Relation to the head

Head 0.03 0.05 0.00

Wife 0.67 0.80 0.50

Daughter 0.09 0.11 0.07

Daughter in Law 0.15 0.00 0.35

Others 0.05 0.04 0.07

Number of men 64 40 24

Relation to the heead

Head 0.58 0.68 0.42

Son 0.34 0.28 0.46

Others 0.08 0.05 0.13

Number of households 64 39 25

Number of months in the sample 4.26 4.17

Note: This table presents the main sample characteristics by gender and household structure. Extended households refers to households

hosting more than one married man. Otherwise, the household is considered as nuclear. The fourth column displays the difference in

means. */**/*** means that the difference is statistically significant at 10%/5%/1%

1.3 Gendered patterns of physical labour and

nutrition across an agricultural season

1.3.1 Descriptive Statistics

Table 1.2 presents, on the one hand, the number of measured daily effort

hours by the activity tracker and the nutrition parameters of individuals

on the other hand. In parallel, Figure 1.1 introduces the gender differ-

ences in daily hours spent at each intensity level, whereas Figure 1.2

highlights the cumulative distribution of exertion parameters. We begin

by commenting on the general pattern of effort and nutrition indicators

and then explore the gender difference.

Regarding nutrition, the average Body Mass Index is one unit lower

than the national average (22kg/m2),11 and 16% of adults are under-

11https://iris.who.int/bitstream/handle/10665/148114/9789241564854 eng.pdf

https://iris.who.int/bitstream/handle/10665/148114/9789241564854_eng.pdf
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Table 1.2: Effort (Daily Hours) and Nutrition Indicators

Variable All Means Difference

Women Men Women-Men

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

Activity Tracker

Daily mean (intensity level) 3.58 3.64 3.49 0.16***

Sleep 8.70 8.51 9.00 -0.49

Not Intense 4.83 4.42 5.44 -1.02***

Moderate Intense 3.03 3.10 2.93 0.17*

Intense 4.07 4.42 3.54 0.88***

Very Intense 3.33 3.49 3.09 0.41***

Intense and Very Intense 7.40 7.91 6.63 1.29***

Reported hours

Strenuous and very strenuous 2.35 2.72 1.80 0.92***

Sleep 7.54 7.63 7.41 0.22***

Reported Activity

Agriculture 1.09 1.04 1.17 -0.13

Domestic 1.16 1.70 0.35 1.35***

Livestock 0.23 0.09 0.44 -0.35***

Nutrition

BMI 20.84 20.88 20.77 0.10

=1 if undernourished 0.16 0.16 0.17 -0.02

Weight (KG) 56.88 53.67 61.59 -7.92***

Height (CM) 164.87 160.13 171.87 -11.74***

N 672 405 267

Note: The column (1) to (3) present the averages of nutrition and effort indicators for all indi-

viduals and by gender. The effort indicators are averages of daily hours (reported and measured)

spent in each intensity level over the last 7 days prior to the survey. The variable Daily mean

is the average daily intensity level (maximum 13). The column (4) presents gender differences

(Women-Men) for all the variables. The significance associated to the differences results from

the test of equality of men’s and women’s means. */**/*** means the difference is significant at

10%/5%/1%.

nourished (BMI less than 18.5). The average height is 164.9 cm, which
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is 2 cm lower than the national average.12 The descriptive analysis of

effort measures reveals that respondents sleep an average of 8 hours and

40 minutes per day, and they are on the move for 15 hours and 20 min-

utes. They perform intense and very intense activities for half of their

non-sedentary time (we clarify the definition of intensity in the next

paragraph) implying that most of the work time is devoted to energy-

intensive tasks.13

Figure 1.1 considers seven levels of intensity14 of the activity tracker

to plot the gender differences in effort. A general pattern is that men

spend more hours in the lowest intensity levels (2, and 3), while women

spend more hours in the highest intensity levels (4 and above). In sum-

mary, Figure 1.1 shows that women rest for a significantly shorter time

and that the intensity of their effort is higher than that of men. As

shown on the left panel of Figure 1.2, the distribution of effort intensity

of women first-order stochastically dominates that of men. The total

share of women in the highest intensity levels is always greater than

that of men. For the rest of the analyses, we group hours spent in

each intensity level into five categories in the following way: 2-Sleeping

hours 3-Not intense, 4-Moderate, 5-Intense, and 6-13- Very intense.15

Women’s first-order stochastic dominance is even greater when focus-

ing on hours spent in intense and very intense activities as highlighted

in the right panel of Figure 1.2: the distance between the cumulative

distribution of men and women becomes larger.

In the same line, Table 1.2 (columns 2 to 4) indicates that women

spend 77 minutes more than men in intense and very intense activities.

The gender difference is the highest in intense activities (52 minutes)

compared to very intense (25 minutes). To explore the type of activities

people are involved in, we rely on reported data. In general, agriculture

and domestic chores are the main activities in the study area (livestock

being marginal). Looking at the gender difference, while there is no

12https://worldpopulationreview.com/country-rankings/average-height-by-country
13Agricultural and domestic activities are reported to be the most time-consuming.
14Given the limited number of hours spent at an intensity level above 8, we aggregate

the upper bound of the scale. Additionally, level 1 corresponds to complete sedentarization,

which was not observed. Initially, there were 13 intensity levels.
15For a better understanding of this classification, intense activity corresponds to the level

of physical effort a fit man exerts when playing intensive tennis for one hour

https://worldpopulationreview.com/country-rankings/average-height-by-country


1.3. Gendered patterns of physical labour and nutrition across an
agricultural season 20

Figure 1.1: Daily effort hours by gender
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Note: This figure presents, by gender, the average number of daily hours spent in each

activity tracker intensity level over the last 7 days prior to the survey. No control is

included.

difference in reported working hours in agriculture, women are far more

involved than men in domestic chores (in which they spend 83 minutes

more than men).

Comparing reported time use and objective effort information is eas-

iest for sleep: sleep detection is easy with the activity tracker and we

asked respondents about their average daily sleep duration over the past

seven days. Compared to survey responses, the activity trackers record

about one additional hour of sleep for women and more than 1.5 hours for

men. The discrepancy is not necessarily surprising: people rest some-

times during the day, and they may not declare it as sleep, although

the tracker records no movement. Yet the two sources of information

draw a different picture of gender differences: women declare sleeping

significantly more than men (by about 13 min), yet the objective effort

measure suggests that men rest more than women (by about 26 min),

even if the difference is not statistically significant.
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Figure 1.2: Cumulative distribution of effort by gender
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Note: These figures present the cumulative distribution of daily effort level on one hand

and the number of hours spent daily in intense and very activities on the other hand.

Reading: (all are averages on a daily basis)

Intensity mean: what is the level of intensity (out of 13) at which effort was exerted every

20 seconds?

Intense and very intense: how many hours (out of 24) were spent in intense and very

intense activities ?

The detailed comparison of our reported data on time spent in a list

of activities with activity tracker data is more difficult because there

are many activities we do not capture in the reported data (time spent

walking for example). Furthermore, it appears that we capture only

a small fraction of activities with our questionnaire because the total

time spent in these activities only amounts to about 2.5 hours, while

time spent in intense and very intense activities according to the tracker

reaches almost 7.5 hours. This could be related to the fact that our

respondents simply do not keep track of time and find it hard to assess

the duration of each activity. Also, we suspect that sometimes they

chose to declare not having performed a given activity to avoid further

questions. We regret not having used a classic time-use questionnaire
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recording hour by hour every activity. It is nevertheless interesting to

observe the gender pattern in the declared level of strenuous and very

strenuous activities (those who reported that the performed activities

were tiresome and very tiresome on the questions in Section 1.B). Men

declare spending 55 fewer minutes on average in such activities and the

difference across gender is statistically significant. This is in line with

the measured level of activity: the distribution reported in Figure 1.1

reveals that regardless of where we would reasonably put the cut-off

between moderately intense and intense activities, women would appear

more active (and the difference is significant).

1.3.2 Seasonal pattern

Figure 1.3 displays the hours spent in high (intense and very intense)

intense activities (left panel) and the levels of body mass index (right

panel) month by month and separately for men and women.

It is striking that in all months, women are more active than men,

with a difference in hours worked in highly intense activities of more

than 2 hours in August (and never less than one hour). August coin-

cides with the beginning of harvest for some crops and the weeding of

other crops. This is in line with the traditional pattern of agricultural

labour allocation where women are particularly solicited for weeding and

harvesting. Furthermore, apart from consistently exerting more effort

throughout the year, women seem to face more pronounced seasonal

variations in labor. Specifically, women experience a 1.8-hour difference

between peak and lowest activity months, while men’s fluctuation is less

than one hour. For a more detailed view, Figure 1.A.1 in the appendix

illustrates, in the left panel, the seasonal variation in effort intensity

levels categorized by gender. This figure confirms that women are more

active than men throughout the agricultural season.

In addition, Figure 1.3 displays on the right panel the BMI levels

for men and women over the course of the agricultural season. Levels

are rather similar across genders, with a trend that is decreasing over

the season (even if for women there is a slight increase initially). Yet

women appear again more sensitive to seasonal variation as they experi-

ence more fluctuation in their BMI. The lowest BMI levels for women are

observed in August, coinciding with the peak of physical effort. To pro-
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Figure 1.3: Seasonal variation of effort (Intense and Very Intense) and

nutrition (BMI)
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Note: These figures report by gender the seasonal variation of daily hours spent in Intense

and very intense activity; as well as the variation of the Body Mass Index. They report

predicted margins of the OLS estimation of the following equation:

Yi = α ∗Malei + β ∗Montht + δ ∗Montht ∗Malei + θ ∗Xi + εi. with Y the outcome

variables (BMI and hours spent in intense and very intense activities). The vector X

include controls (Age, household size, ethnic group, religion, education and relation to the

head of the household). Standard errors are clustered at the household level

vide additional insights, the right panel of Figure 1.A.1 in the appendix

shifts focus to weight. It is evident from this panel that women tend

to lose more weight during months of increased activity, even though

they start with a lower initial weight (and may therefore be expected to

fluctuate less).

These seasonal patterns in women’s BMI are further confirmed at a

larger scale using Burkina Faso DHS surveys of 2003, 2010, and 2021.

Figure 1.A.3 in the appendix presents the average women’s BMI by

month of survey (assuming no selection in months) and clearly shows

that women’s nutritional outcomes are lower during periods of intense

agricultural activities (July, August, and September). Unfortunately,

the DHS data lack anthropometric measurements for men, thereby pre-
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venting us from making gender comparisons.

1.3.3 Household structure and gender differences

The bargaining position of women within households may affect their

access to nutrition and workload allocation. Existing literature suggests

that women in extended households experience a weaker bargaining po-

sition in decision-making due to the vertical power structure (M. Sen et

al., 2006, Debnath, 2015). In these households, where women commonly

co-reside with their in-laws, power dynamics often result in limited in-

fluence over household decisions. Consequently, bilateral bargaining be-

tween spouses regarding resource allocation and tasks is rare, as social

norms—often biased against women—tend to govern intra-household

decisions. Unfortunately, we did not collect data on women’s bargain-

ing power or involvement in decision making. We can however explore

the correlation between household structure and women’s agency using

DHS data. Burkina Faso DHS data (2021) suggest a negative correla-

tion between several indicators of women’s agency and living in extended

households (see Table 1.A.1 in appendix). Additionally, two other vari-

ables—polygamy and wives’ education—are correlated with indicators

of agency (negative correlation with polygamy and positive correlation

with women’s education).

Motivated by these observations, we delve into the heterogeneity re-

garding household structure. We start by breaking the sample between

extended and non-extended households. The gendered patterns of effort

and nutrition present stark differences across the two types of house-

holds. Figure 1.4 reveals that the difference between men’s and women’s

intensity of effort is more pronounced in extended households. Although

in nuclear households men’s levels of effort are lower than women’s, the

difference is small and not statistically significant (the confidence inter-

vals overlap). In contrast, in extended households, women spend in all

months but July at least two hours more than men in intense and very

intense levels of activities, and the difference reaches 4 hours in August.

Turning to the comparison of nutrition across household types, we

observe no significant differences in levels of BMI across genders, yet

the difference between men’s and women’s nutrition over the season

flips sign between nuclear and extended households: women’s BMI is
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Figure 1.4: Nutrition, Effort and Household Structure
4

6
8

10
 D

ai
ly

 H
ou

rs

MAY JUN JUL AUG SEP OCT

Nuclear HH

4
6

8
10

 D
ai

ly
 H

ou
rs

MAY JUN JUL AUG SEP OCT

Extended HH

 Daily hours spent in high intense activities

18
20

22
24

26
 K

g/
m

2

MAY JUN JUL AUG SEP OCT
Month

 Nuclear HH

18
20

22
24

26
 K

g/
m

2

MAY JUN JUL AUG SEP OCT
Month

 Extended HH

 Body Mass Indexes

Women Men

Note: These figures report by gender the seasonal variation of daily hours spent in Intense

and very intense activity; as well as the variation of the Body Mass Index. They report

predicted margins of the OLS estimation of the following equation:

Yi = α ∗Malei + β ∗Montht + δ ∗Montht ∗Malei + θ ∗Xi + εi. with Y the outcome

variables (BMI and hours spent in intense and very intense activities). The vector X

include controls (Age, household size, ethnic group, religion, education and relation to the

head of the household). Standard errors are clustered at the household level.

consistently higher than men’s in nuclear households while the reverse

is true in extended households. Furthermore, while in the most critical

month in terms of effort, August, men’s and women’s levels of nutrition

are almost identical in nuclear households, their difference is the highest

in extended households. Because confidence intervals largely overlap

we cannot draw any strong conclusion from these comparisons. They

are nevertheless suggestive of a relationship between women’s relative

contribution to strenuous activities and relative nutrition, implying that

there may exist a relationship between the intrahousehold allocation of

effort and nutrition. We explore more systematically this possibility in

the next section.

Before moving to the next section, it is important to note that the
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differential influence of household characteristics on the patterns of gen-

der inequalities in workload and nutrition is not clearly observed when

considering heterogeneity with respect to polygamy and women’s edu-

cation (see Figures 1.A.4 and 1.A.5 in the appendix).

1.4 Intrahousehold allocation of effort and nu-

trition

1.4.1 Conceptual framework

Because nutrition is an important input of physical labour, the alloca-

tion of nutrition and physical effort across household members may not

be independent. In fact, as detailed in the Introduction, several authors

formalized the idea that maximizing household income may require giv-

ing priority to the nutrition of the most active member(s) when they

are nonlinear returns to nutrition. Otherwise, a nutritional poverty trap

may emerge, whereby all members are too weak to properly work and

ensure the household’s future (Stiglitz, 1976; Pitt et al., 1990). This

situation of increasing returns is relevant in the context of important

food scarcity where resources do not suffice to cover the basic needs of

all household members. However, empirical evidence supporting this

life-boat logic to explain intrahousehold inequality in nutrition, espe-

cially in developing countries, remains scarce. Therefore, we propose

an alternative analytical framework based on intrahousehold bargaining

power.

A more pragmatic reason why some household members may be fa-

vored in their access to resources is that they have higher bargaining

power (due to prevailing gender norms or other reasons) and thus se-

cure a higher share of household resources. To the extent that there

is a disutility from effort, we may, in this case, expect a negative cor-

relation between access to resources and effort: those with relatively

low bargaining power will also work more. To formalize these ideas, we

lay out a very simple model of intrahousehold allocation of effort and

consumption.
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1.4.1.1 Preferences, households, budget and production

We assume that preferences are defined over effort and consumption and

are separable: U(c, e) = u(c)− v(e) with u′ > 0, u′′ < 0 and v′ > 0 and

v′′ > 0.

We consider a subsistence household composed of two individuals

indexed 1 and 2 who produce jointly their consumption with the pro-

duction function F , with F ′ > 0 and F ′′ < 0. The budget constraint

thus writes c1 + c2 ≤ F (e1 + e2)

In order to exert a given level of effort, a minimum level of consump-

tion is needed (to capture the idea that undernourished individuals have

lower physical power so that there is an increasing return to nutrition

for some ranges of consumption): c ≥ d(e), with d′ > 0 (and to simplify

things d′′ = 0).

1.4.1.2 Household allocation

The household maximizes: U1 + αU2, where 0 < α < 1 is the relative

bargaining power of individual 2, under the following constraints:

c1 + c2 = F (e1 + e2)

c1 ≥ d(e1)

c2 ≥ d(e2)

Non-binding physical power constraints

If the physical power constraints are not binding the first order condi-

tions imply (For more details, see Subsection 1.D.0.2 in the appendix):

u′(c1) = αu′(c2) (1.1)

v′(e1) = αv′(e2) (1.2)

Since u is concave and v convex, and α < 1, we have c1 > c2 and e1 < e2.

In other words, the individual with the lower bargaining power works

more and consumes less than the individual with the higher bargaining

power.

Suppose that the body mass index of an individual i, BMIi is a

positive function of consumption and a negative function of effort (for

example BMIi = Bi(ci) − Ci(ei) with B′
i > 0 and C ′

i > 0). Then an

increase in α would lead to an increase in BMI2 since it would increase
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the consumption and decrease the effort of individual 2. It would have

the opposite effect on the BMI of individual 1.

Binding physical power constraints

The physical power constraint is always more binding for individual

2 (since she consumes less and exert more effort). When the power

constraint binds, we have (more details provided in Subsection 1.D.0.2):

u′(c1) > αu′(c2) (1.3)

v′(e1) > αv′(e2) (1.4)

In other words, the binding power constraint requires that individual 2

receives a greater share of total consumption and contributes a lower

share of effort than that her bargaining power alone would imply in the

absence of power constraint. It is easy to show that all other things

equal, the power constraint is more likely to bind for small values of

α, i.e. low levels of bargaining power for individual 2 (see Subsection

1.D.0.2 in the appendix for further details). The power constraint puts

a limit on the labour that individual 1 can demand from 2 without

compensation in terms of increased nutrition.

1.4.1.3 Simulation

Using specific functional forms, we solve numerically the maximization

problem outlined above. We use a constant relative risk aversion func-

tion for the utility of consumption and a square root function of the

disutility of effort (details are provided in Subsection 1.D.0.3 in the ap-

pendix). The graph below provides an illustration of the results ob-

tained. It plots the ratio of effort levels and the ratio of consumption

levels as a function of individual 2 relative bargaining power α. The

lower the bargaining power of 2 relative to 1, the higher is the relative

effort of 2 relative to 1, and the lower her relative consumption. When

α falls below the level represented by the dashed line, further decreases

in bargaining power do not change the ratios of consumption and effort

anymore, because the power constraint binds.

This simple model illustrates the negative correlation that may exist

between effort and consumption when they both result from the same
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bargaining program in the household. In a household, those with low

bargaining power work more and consume less. Furthermore, across

households, when effort is less equally distributed, so is consumption.

The fact that consumption is an input to effort when levels of nutrition

are low is captured by a simple effort constraint and is shown to put a

limit on the achievable level of inequality in effort and consumption.

Figure 1.5: Consumption and effort ratio as a function of bargaining

power

Note: This figure is based on the numerical solving of the maximization program detailed

in Subsection 1.D.0.3 in the appendix. The x-axis represents the relative bargaining power

α. The thick blue (orange) curve plots the ratio of effort (consumption) across individuals.

The light blue (orange) curve plots the ratio that would obtain in the absence of a power

constraint

1.4.1.4 Discussion

Before turning to the empirical analysis it is important to note that we

do not observe individual consumption but we observe individual BMI,

which is an increasing function of food intake and a decreasing function

of physical effort. Taking our model at face value, we expect the ratio of

BMI to be negatively correlated with the ratio of effort both because of
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the direct impact of effort on BMI and because unequal effort may reflect

unequal access to other resources such as food. However, if we are in a

generalized “life-boat” situation (or in a context where the work capacity

constraint binds), the correlation would not be negative as those who

work physically would be favored in their access to nutrition (because

otherwise their work capacity decreases).

Our toy model is static yet in the context of agriculture, the work-

load fluctuates throughout a season. If the burden of the fluctuation is

disproportionately borne by the individual with a low bargaining power,

this individual may experience more variation in effort over the course of

the season. The question then arises of the consequences for nutrition.

If the power constraint does not bind, it is not clear that the one who

bears the burden of an increased workload can negotiate enough food

during months of high workload (where food is typically quite scarce)

to compensate for the increased workload. In contrast, in a life-boat

framework, the one who works more is given priority in terms of nutri-

tion and may benefit from relatively favorable nutrition in months where

she works hard.

Similarly, we can speculate about the consequences of food scarcity

in a given year. Suppose that we consider two years. Effort in year 1

produces food for year 2, and in year 1 individuals consume a fixed bud-

get. The correlation between effort and consumption would be obtained,

as in the simple model. If, all else equal, the fixed budget would decrease

(in a year of food scarcity for example), the power constraint would be

more likely to be binding (first for individual 2), which, as seen above,

limits the level of inequality in effort and consumption in the household.

Even when the power constraint does not become binding, the FOC

(v′(c1) = αv′(c2)) and the concavity of the utility function implies that

a decrease in total food availability would decrease the consumption of

individual 1 more than that of individual 2 (in other words it would

decrease the absolute consumption advantage of individual 1). Yet, if

the power constraints do not bind, food scarcity should not impact the

relative effort level.16

16Another way to capture food scarcity would be to make the power constraint more

stringent and the same conclusion would be obtained.
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1.4.2 Empirical analysis: exploring the relationship be-

tween relative nutritional outcome and relative work-

load

1.4.2.1 Are women exerting relatively more effort also more

disadvantaged in terms of nutrition in their house-

hold?

Our simple conceptual framework illustrates how, across households, a

relative effort ratio correlates with relative access to consumption when

both are jointly bargained over. This correlation gets weaker if what

we term “the physical power constraint” binds, that is if consumption

barely covers nutritional needs to perform the required effort. This is

because, in this case, more effort needs to be accompanied by greater

access to food.

To investigate this correlation empirically we compute the ratio of

effort for each women-men pair in each household and each month and

the ratio of BMI for the same pair in each month.17 We also have

information on BMI in past survey rounds and we exploit this data to

investigate the consequences of food scarcity.

We then run simple regressions of the following form (where i is a

household and t a month):

BMIwoman

BMIman t, i
= α

Effortwoman

Effortmen t−1, i

+ β′X + εi,t (1.5)

The vector X includes control and, depending on the specification,

month or woman fixed effect. The variable Effortwoman

Effortmen
is written as

lagged in the equation because the effort data was continuously recorded

during the month preceding the collection of anthropometric data, mit-

igating the risk of reverse causality (between BMI and workload). Ad-

ditionally, we control for unobserved heterogeneity that could introduce

omitted variable bias by including the woman fixed effects.

Table 1.3 reports the results. We first exploit the across households

variation by including month fixed effects (Column 1). As expected,

we find a negative correlation between ratios of BMI and effort: when

women exert relatively more effort, they have a significantly lower nutri-

tional status relative to a man of their household. Within households,

17For more details about the computation of ratios, see Section 1.C in the appendix
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Table 1.3: Correlations between BMI and workload ratios

(woman/men)

(1) (2) (3) (4) (5)

Effort ratio (A) −0.007∗ −0.001 0.006∗ 0.003 0.016∗∗∗

(0.003) (0.001) (0.003) (0.002) (0.002)

Extended HH × Effort ratio −0.008∗∗

(0.003)

Polygamous HH × Effort ratio −0.005∗∗

(0.002)

Wife not educated × Effort ratio −0.018∗∗∗

(0.002)

Controls Yes Yes Yes Yes Yes

Month FE Yes

Individual FE Yes Yes Yes Yes

Coefficients A+(A × BP) -0.002 -0.002 -0.002

Test A+(A × BP)=0 (p-val) 0.062 0.014 0.149

Mean Y 1.012 1.012 1.012 1.012 1.012

Mean Bargaining Power (BP) 0.405 0.613 0.895

Observations 213 213 213 213 213

∗ p ≤ 0.1, ∗∗ p ≤ 0.05, ∗∗∗ p ≤ 0.01.

Note: This table presents the correlations between ratios of BMI (woman/men) and ratios of effort across and within households

(Estimation of Equation 2.1). Controls include the age, household size, whether the individual had fever in the month prior to the survey,

ethnic group, religion and education. Standard errors are cluster at the household level and p-values are reported in parenthesis.

we then explore whether month by month variation in relative effort

load correlates with variation in BMI, by including the woman fixed ef-

fects (Columns 2 and 3). Column 2 indicates that on average, within

households, in months where women work relatively more, they do not

suffer from a steeper drop in nutrition than men. Yet an interesting

contrast emerges by household types: while in nuclear households those

who bear the burden of a relative increase in effort benefit from a rel-

ative increase in nutrition, this is not the case in extended households,

where, on the contrary, women appear to suffer from a worsening of

their relative nutritional status in months where they carry more of the

workload. In other words, while women in nuclear households appear

somehow compensated for increased effort in some months, this is not

the case in extended households, where it is as if bearing the burden of a

seasonal increase in relative workload translates into a lower relative nu-

tritional status. Similar patterns emerge when considering other proxies

of women’s bargaining power, such as living in polygamous households

or households where the wife has no formal education.18 These results

18Living in extended or polygamous households, as well as women’s education levels, exhibit

a negative correlation with indicators of women’s agency, as illustrated in Table 1.A.1. These
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are consistent with the prediction of our simple model, indicating that

women with low bargaining power who allocate more time to work than

men experience relatively lower nutritional outcomes.

1.4.2.2 Should we worry? Does food scarcity disproportion-

ately affect the nutrition of women compared to men?

So far, we have shown that, within households, women who work rel-

atively more than men tend to have lower relative nutrition outcomes.

The question we take up now is whether female to male BMI ratio is af-

fected by food scarcity. In other words, we explore whether the nutrition

of women (who are more active than men) is given priority in periods

of scarcity. To explore this question empirically, we rely on a measure

of household-level food consumption which is the quantity of cereal pre-

pared for meals over the past 7 days. As food diversity is extremely low

and cereals are the main staple in this context, it is a good proxy for

calories prepared (Gross et al., 2020). We call food scarcity the opposite

of the quantity of cereals prepared per person and per day. This variable

is available at the household level each month of the monthly survey in

2016 and for two survey rounds in 2011 and 2012. Harvests preceding

the 2016 agricultural campaign were abundant so that most households

produced enough cereals to cover their yearly needs. In contrast, 2011

was a year characterized by extreme food scarcity19, while 2012 was

relatively better.

We run two types of analysis, one exploiting the 2016 monthly survey

and one where we compare the end-of-season situations in 2011, 2012,

and 2016. In the former case, we can correlate both BMI and effort

ratio with scarcity while in the latter case, we only have information on

BMI (since we did not measure effort in 2011 and 2012). Again we run

analysis with and without the woman fixed effects.

Table 1.A.2 in the appendix presents the results using the 2016

monthly survey. Columns (1) and (2) include monthly fixed effects so

that the coefficient on food scarcity is identified by differences both

between and within households (across months). Worryingly, the coeffi-

correlations were computed using Burkina Faso DHS Data (2021).
19In this year, in 72% of households, the cereal disposable per capita was not sufficient to

ensure enough food for everyone throughout the year (Gross et al., 2020).
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cient is strongly negative, a decrease in 0.1 kg of the quantity of cereal

per person would decrease the ratio of BMI by 1.3 standard deviations.20

This suggests that when and where less food is prepared, women tend

to be more disadvantaged relative to men in terms of nutritional status.

When we include the woman fixed effect, the correlation disappears,

suggesting that the correlation between food scarcity and BMI ratio

is driven by heterogeneity across households and not seasonal changes

within households. Regarding effort ratio, the correlation is never signif-

icantly different from zero. This indicates that scarcity does not affect

the allocation of effort across genders (even though women’s nutrition

is more negatively affected by scarcity).

Table 1.A.3 in the appendix reports the results of similar regressions

when we use yearly variation in BMI and food scarcity (including a year

of extreme food scarcity). Column (1) includes year fixed effects while

Columns (2) to (4) include the woman fixed effects. The correlation be-

tween food scarcity and the ratio of BMI is again negative and strongly

significant, even with woman fixed effects, revealing that in years of

severe food shortages, women’s BMI drops more than that of men. Fur-

thermore, the effect is driven by households where, based on objective

measures in 2016, the woman/man ratio of effort is above the median.

This suggests that where women tend to carry more of the workload

they also suffer relatively more than men from drops in BMI. This is

worrying because malnutrition is high in our sample so that a loss of

a couple of kilograms often means becoming malnourished (or severely

malnourished) according to international standards.

1.5 Concluding remarks

On the base of exceptional measures of effort collected in agricultural

households continuously over six months, we show that women work on

average more than men, in particular in extended households. In these

households, their effort load appears to increase also more than that of

men in times of peak labour in the fields. Furthermore, their nutritional

status also fluctuates more than that of men.

20The standard deviation in BMI ratio in the sample is 0.17, so that 0.221 translates into

1.3 standard deviations.
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To properly investigate the relationship between the allocation of

consumption and effort in subsistence households, we develop a simple

bargaining framework. It illustrates that where women have relatively

low bargaining power they may be burdened with more labour and lower

consumption relative to men. To test the prediction of the model, we

explore empirically the correlation between relative effort load and rel-

ative nutritional status. We find an overall negative correlation: when

and where women work relatively more (compared to men) their relative

nutritional status (compared to men) is worse. This correlation is even

observed within woman-men pair across months in extended and polyg-

amous households. This is consistent with the prediction of our simple

model, whereby relatively lower bargaining power translates simultane-

ously into more workload and lower consumption.We also investigate the

relationship with food scarcity and find that, worryingly, women tend

to suffer relatively more from food shortages, in particular when they

carry a larger share of the workload. Furthermore, effort ratios do not

appear sensitive to food scarcity.



Appendix

1.A Additional Tables and Figures

Table 1.A.1: Correlation between Agency and Household characteris-

tics (DHS, 2021)

Health Decisions Purchases Decisions Visits Decisions Mean (1-3)

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

Extended HH −0.02∗∗ −0.01 −0.03∗∗∗ −0.02∗∗

(0.01) (0.01) (0.01) (0.01)

Polygamous HH −0.06∗∗∗ −0.09∗∗∗ −0.09∗∗∗ −0.08∗∗∗

(0.01) (0.01) (0.01) (0.01)

No education −0.31∗∗∗ −0.30∗∗∗ −0.20∗∗∗ −0.27∗∗∗

(0.04) (0.04) (0.04) (0.03)

Muslim 0.01 −0.01 0.00 −0.00

(0.01) (0.01) (0.01) (0.01)

Controls Yes

Mean Y 0.33 0.22 0.45 0.33

R-squared 0.08 0.07 0.08 0.09

Observations 12868 12868 12868 12868

Note: This table presents the correlation between Women Agency and household characteristics using Burkina Faso DHS data (2021).

Decision variables in each domain (Health, large household purchase, visit) are coded as 1 if the wife reports making decisions alone

or jointly with her partner in the respective domain, and 0 if she does not participate in the decision-making process. We control for

Region Fixed Effect, Age, and relation to the head. Standard errors are clustered at the household level, and p-values are reported

in parentheses.

36



1.A. Additional Tables and Figures 37

Table 1.A.2: Correlation between food scarcity and BMI and effort

ratios (women/men), 2016 monthly survey

BMI Ratio Effort Ratio BMI Ratio Effort Ratio

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

Daily cereal P/C in kg(-) −0.221∗∗∗ 0.099 0.013 −0.023

(0.054) (0.754) (0.013) (0.251)

Controls Yes Yes Yes Yes

Month FE Yes Yes

Individual FE Yes Yes

Mean Y 1.012 1.440 1.012 1.440

Observations 210 210 210 210

∗ p ≤ 0.1, ∗∗ p ≤ 0.05, ∗∗∗ p ≤ 0.01.

Note: This table presents the results of the OLS estimation of the equation Ywoman
Yman t, i

= α Cerealt, h + β′X + εi,t.

Where Y , the outcome variables are effort and BMI. The variable Cereal is measured monthly at the household level

and indicates the quantity in 0.1kg of daily cereals available per capita in each household. In the regression table, we

report the opposite of the variable cereal (Daily cereal (-)), reflecting food scarcity. Controls include age, household

size, whether the individual had fever in the month prior to the survey, ethnic group, religion and education. Standard

errors are clustered at the household level and p-values are reported in parenthesis.

Table 1.A.3: Correlation between food scarcity and BMI ratios

(women/men), end of season survey rounds 2011, 2012 and 2016

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

Daily cereal P/C in Kg (-) (A) −0.18∗∗ −0.08∗∗∗ −0.06 −0.03

(0.09) (0.02) (0.04) (0.03)

Daily cereal P/C × Effort ratio (B) −0.01

(0.02)

Daily cereal P/C × Effort above median (C) −0.10∗∗

(0.04)

Controls Yes Yes Yes Yes

Year FE Yes

Individual FE Yes Yes Yes

Coefficients A+B -0.07

Test A+B=0 (p-val) 0.01

Coefficients A+C −0.12

Test A+C=0 (p-val) 0.00

Mean Y 0.99 0.99 0.99 0.99

Observations 189 189 189 189

∗ p ≤ 0.1, ∗∗ p ≤ 0.05, ∗∗∗ p ≤ 0.01.

Note: This table presents the results of the OLS estimation of the equation Ywoman
Yman t, i

= α Cerealt, h + β′X + εi,t. Where

Y , the outcome variables are effort and BMI. The variable Cereal is measured annually at the household level and indicates

the quantity in 0.1kg of daily cereals available per capita in each household. In the regression table, we report the opposite

of the variable cereal (Daily cereal (-)), reflecting food scarcity. The variable “above median effort” is equal to 1 if, in 2016,

the ratio of effort (man to woman) in the household is greater than the median effort ratio in the sample. Controls include

age, household size, ethnic group, religion and education. Standard errors are clustered at the household level and p-values

are reported in parenthesis.



1.A. Additional Tables and Figures 38

Figure 1.A.1: Seasonal variation of effort and Weight

3.
2

3.
4

3.
6

3.
8

4
 In

te
ns

ity

MAY JUN JUL AUG SEP OCT

 Mean Effort
50

55
60

65
 K

g/
m

2

MAY JUN JUL AUG SEP OCT
Month

 Weight, kg

Women Men

Note: These figures report by gender the seasonal variation of effort intensity level; as well

as the variation of weight. They report predicted margins of the OLS regression of the

following equation: Yi = α ∗Malei + β ∗Montht + δ ∗Montht ∗Malei + θ ∗Xi + εi.

The vector X include controls (Age, household size, ethnic group, religion, education and

relation to the head of the household). Standard errors are clustered at the household level
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Figure 1.A.2: Effort load and Weight, by household structure
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Note: These figures report by gender the seasonal variation of effort intensity level; as well

as the variation of weight. They report predicted margins of the OLS regression of the

following equation: Yi = α ∗Malei + β ∗Montht + δ ∗Montht ∗Malei + θ ∗Xi + εi.

The vector X include controls (Age, household size, ethnic group, religion, education and

relation to the head of the household). Standard errors are clustered at the household level
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Figure 1.A.3: Women BMI by month using DHS Burkina Faso (2003,

2010 and 2021)
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Note: These figures present the average BMI of women by the month of the DHS Survey in

Burkina Faso for the years 2003, 2010, and 2021. They report predicted margins from OLS

estimation of the following equation:

BMIi = β ∗Montht + δ ∗Montht ∗ Extended householdi + θ ∗Xi + εi. X denotes the

vector of control variables, including Region Fixed Effect, Survey Year FE, Age, and

Relation to the head.
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Figure 1.A.4: Nutrition, Effort and Polygamy
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Note: These figures report by gender the seasonal variation of daily hours spent in Intense

and very intense activity; as well as the variation of the Body Mass Index. They report

predicted margins of the OLS estimation of the following equation:

Yi = α ∗Malei + β ∗Montht + δ ∗Montht ∗Malei + θ ∗Xi + εi. with Y the outcome

variables (BMI and hours spent in intense and very intense activities). The vector X

include controls (Age, household size, ethnic group, religion, education and relation to the

head of the household). Standard errors are clustered at the household level.
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Figure 1.A.5: Nutrition, Effort and education of the wife of the house-

hold head
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Note: These figures report by gender the seasonal variation of daily hours spent in Intense

and very intense activity; as well as the variation of the Body Mass Index. They report

predicted margins of the OLS estimation of the following equation:

Yi = α ∗Malei + β ∗Montht + δ ∗Montht ∗Malei + θ ∗Xi + εi. with Y the outcome

variables (BMI and hours spent in intense and very intense activities). The vector X

include controls (Age, household size, ethnic group, religion, education and relation to the

head of the household). Standard errors are clustered at the household level.
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1.B Survey Questions on Time Use

1. Has [respondent] performed [activity]AT LEAST ONCE SINCE

OUR LAST VISIT?

(a) No

(b) Yes

2. If Yes: How many days has [respondent] performed this activity

IN THE LAST WEEK?

3. ON THE LAST DAY [respondent] performed this activity, how

long did this task last in total throughout the day?

(a) Less than 30 minutes

(b) Between 30 minutes and 1 hour

(c) Between 1 hour and 2 hours

(d) Less than half a day

(e) More than half a day

(f) The whole day

4. ON THE LAST DAY [respondent] performed this activity, did

he find the completion of this task...?

(a) Not tiresome at all

(b) Slightly tiresome

(c) Tiresome

(d) Very tiresome

List of Activities included in the survey:

1. Meal preparation

2. Wood collection

3. Water collection

4. Cleaning the courtyard or doing laundry

5. Wild food collection

6. Going to the market

7. Livestock farming

8. Production for self-consumption (soap, weaving, etc.)

9. Agricultural activities

10. Individual field work

11. Collective field work
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12. Visiting hours

13. Nap/Rest time
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1.C Sampling

As mentioned in the main text, we had previous interactions with the

households in the activity tracker subsample as they were previously in-

volved in a broader data collection related to the impact of a nutrition

intervention. We proceeded as follows to select individuals in the ac-

tivity tracker sample. Initially, by default, the household head and his

spouse were considered for inclusion in the activity tracking. In cases

of polygamy, one wife was randomly chosen to be part of the activity

tracker sample. Additionally, one adult aged 16 or older was randomly

selected to participate. It is crucial to note that participation was vol-

untary and contingent on the individuals not traveling during the data

collection period. Consequently, some individuals declined to wear the

bracelet, others were excluded due to extended absences from the vil-

lage, and others were excluded for health reasons. In summary, the

sample comprised 159 different individuals, with 85% of them wearing

the activity tracker for more than 3 months.

To explore the possible selection, we present in Figure 1.C.1 the dif-

ferences in observable characteristics of adults in and out of the activity

track sub-sample, controlling for the household fixed effect. Figure 1.C.1

shows that individuals in the activity track sample are not different from

those out of the sample on a large number of observed characteristics

(they are different in terms of age and ethnic group. We control for these

variables in all the analysis). The reported daily working hours and the

BMI are similar in these two sub-samples and this allows us to rule out

the selection in time use; and in nutrition. We do not observe specific ef-

fort or nutrition behaviors in the activity track subsample (as suggested

by coefficients of reported working hours and BMI). This allows us to

rule out potential experimental psychological effects.

It is crucial to note that certain individuals were absent from the

activity tracker sample during some months. By restricting the sam-

ple to individuals who were part of the study for more than 5 months

(67%), Figure 1.C.2 reveals a consistent gendered pattern in effort and

nutrition indicators. Specifically, women are more active and experience

more pronounced seasonal variation in nutrition compared to men. Un-

fortunately, for certain households, only one gender group was available

for some months in the activity tracker subsample, leading to a reduc-
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Figure 1.C.1: Probabilty of participating in the activity track sample

Reported Intense and Very, 7 days

BMI

=1 if Male

Age

Age # Age

=1 if Mossi

=1 if Muslim

=1 if went to school

_cons

-.5 0 .5 1 1.5

Note: This figure reports the coefficients of an OLS regression explaining the probability of

participating in the activity track sample. The regression includes household fixed effect

and standard errors are clustered at the household level

tion in observations in the empirical analysis with ratios. To calculate

monthly ratios for both BMI and effort, we computed the value of women

over men within each household. In households with one man and one

woman, a single ratio (woman over man) was obtained. For households

with two women and one man, two observations were recorded, repre-

senting the first and second woman over the man’s value. In cases where

there were two men and one woman, the ratio was determined as woman

over the average of the two men, resulting in one observation.
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Figure 1.C.2: Seasonal variation of effort and nutrition, restricted

sample
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Note: These figure report by gender the seasonal variation of daily hours spent in Intense

and very intense activity; as well as the variation of the Body Mass Index. They report

predicted margins of the OLS regression of the following equation:

Yi = α ∗Malei + β ∗Montht + δ ∗Montht ∗Malei + θ ∗Xi + εi. with Y the outcome

variables (BMI and hours spent in intense and very intense activities). The vector X

include controls (Age, household size, ethnic group, religion, education and relation to the

head of the household). These estimations are limited to households surveyed at least 5

times out of 6. Standard errors are clustered at the household level.

1.D Bargaining model of allocation of effort and

food in subsistence farming households

1.D.0.1 Preferences, budget and production

Preferences are separable in effort and consumption: U(c, e) = u(c) −
v(e) with u′ > 0, u′′ < 0 and v′ > 0 and v′′ > 0.

A household is composed of two individuals indexed 1 and 2 who

produce jointly their consumption with the production function F , with

F ′ > 0 and F ′′ < 0. The budget constraint thus writes c1 + c2 ≤
F (e1 + e2)

In order to exert a given level of effort, a minimum level of consump-

tion is needed : c ≥ d(e), with d′ > 0 (and to simplify things d′′ = 0).
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1.D.0.2 Household allocation

The household maximizes:

U1 + αU2

where α > 0 is the bargaining power of individual 2, under the

following constraints:

c1 + c2 = F (e1 + e2)

c1 ≥ d(e1)

c2 ≥ d(e2)

The Lagrangian is:

L = u(c1)− v(e1) + α (u(c2)− v(e2))− λ (c1 + c2 − F (e1 + e2))− ν1 (d(e1)− c1)− ν2 (d(e2)− c2)

The First Order Conditions (FOC) are:

∂L

∂c1
= u′(c1)− λ+ ν1 = 0 (1.6)

∂L

∂c2
= αu′(c2)− λ+ ν2 = 0 (1.7)

∂L

∂e1
= −v′(e1) + λF ′(e1 + e2)− ν1d

′(e1) = 0 (1.8)

∂L

∂e2
= −αv′(e2) + λF ′(e1 + e2)− ν2d

′(e2) = 0 (1.9)

0 = λ (c1 + c2 − F (e1 + e2)) (1.10)

0 = ν1 (d(e1)− c1) (1.11)

0 = ν2 (d(e2)− c2) (1.12)

Non-binding physical power constraints

If the physical power constraints are not binding, ν1 = ν2 = 0, and the

FOC imply:

u′(c1) = αu′(c2) (1.13)

v′(e1) = αv′(e2) (1.14)

Since u is concave and v convex, if α < 1, we have c1 > c2 and e1 < e2.

In other words, the individual with the lower bargaining power works

more and consumes less than the individual with the higher bargaining

power.

Suppose that both individuals have the same nutritional production

function that determines their body mass index (BMI) and that the BMI



1.D. Bargaining model of allocation of effort and food in subsistence
farming households 49

is a positive function of their consumption and a negative function of

their effort (for example BMI = B(c)− C(e) with B′ > 0 and C ′ > 0).

Then α < 1 implies that BMI2 < BMI1, and an increase in α would

decrease the difference in BMI (if α = 1, both individuals would exert

the same effort, consume the same amount of food and have the same

BMI).

Even if BMI production function differ across gender, so that with

α = 1, BMI would differ, a decrease in α ≤ 1 will still result in a decrease

in c2 and an increase in c1. Women have a more efficient metabolism

whereby, for the same BMI, their basal metabolism is lower (Zhao et al.,

2020; Tarnopolsky, 2000). This suggests that with the same level of c

and e, they would have a higher BMI. If men and women have the same

preferences over c and e, a woman would then have a higher BMI than

man even with α = 1.

Binding physical power constraints

The physical power constraint binds first for the individual with the

lower bargaining power (since he consumes less and exert more effort),

that is individual 2 if α < 1.

If c2 = d(e2), the FOC become:

∂L

∂c1
= u′(c1)− λ = 0 (1.15)

∂L

∂c2
= αu′(c2)− λ+ ν2 = 0 (1.16)

∂L

∂e1
= −v′(e1) + λF ′(e1 + e2) = 0 (1.17)

∂L

∂e2
= −αv′(e2) + λF ′(e1 + e2)− ν2d

′(e2) = 0 (1.18)

0 = c1 + c2 − F (e1 + e2) (1.19)

c2 = d(e2) (1.20)

When the power constraint is binding, it seems to be difficult to

reach an explicit analytical solution with FOC expressions. It is as

if 2 at this point would be willing to work more and eat less (given

her low bargaining power); and 1 would benefit from her doing so; but

she is forbidden to work more (without increase in her ration) by her
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biological function. Therefore, to go further we simulate these functions;

and explore numerically what happens for ranges of parameters.

1.D.0.3 Simulations

Suppose U(c, e) = c1−σ

1−σ − c1+ν

1+ν , F (e) = A
√
e

Then u′ = c−σ and v′ = eν

if power constraints are not binding we have c−σ
1 = αc−σ

2 ( c1 =

α− 1
σ c2) and for effort: eν1 = αeν2 (e1 = α

1
ν e2).

For a given c1, we can find c2 and then e1 + e2 = (1/A2)(c1 + c2)
2.

Using e1 = α
1
ν e2, we have e2(1 + α

1
ν ) = (1/A2)(c1 + c2)

2, which gives a

value for e2 and then e1. Thus for a given c1 (and with set parameters),

all other variables can be defined and we can compute U1, U2 and the

household objective. We can then look for the optimum for set values.

We solved it for different values of α. Results are presented in Figure

1.5.
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Abstract

In the literature, polygamy is frequently associated with intra-household

inefficiencies, commonly attributed to a lack of cooperation between co-

wives. In this paper, we challenge this claim by investigating the extent

to which wives are inclined to cooperate when mutual gains are at stake.

Additionally, we examine whether the lack of voice in intra-household

decision-making contributes to explaining commonly observed inefficien-

cies. Using public good games in north Benin, we find that co-wives are

not more prone to cooperate with their husband than with each other.

Moreover, when they share mutual interests, they tend to coalesce and

play against their husband’s interests. These findings are particularly

strong in the case of women with low levels of agency. We argue that

co-wives with low agency have more incentive to unite to collectively

improve their access to household resources since, individually, they are

marginalized. Finally, the comparison of monogamous and polygamous

households reveals that efficiency levels and the determinants of cooper-

ative behavior are similar in both types of households (when household

members themselves set the rules regarding the allocation of the public

good).
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2.1 Introduction

Polygamy is widespread in Western Africa with, for example, 40% of

married women living in polygamous marriages in Benin according to

the 2018 Demographic and Health Survey. Polygamy has been shown to

be an obstacle to development in the macro (Tertilt, 2005) and microe-

conomic literature (Munro, 2023 for a survey). In the latter, polygamy

is typically associated with intra-household inefficiencies. Co-wives lack

of cooperation is typically seen as responsible for these inefficiencies as

they fail to contribute to household public goods (Barr et al., 2019;

Munro, 2023 for a survey), compete in fertility (Rossi, 2019), or engage

in destructive rivalries.

Yet ethnographic literature documented cases of cooperation among

co-wives in Sub Saran Africa (Madhavan, 2002; Jankowiak et al., 2005).

And while in some dimensions like inheritance and fertility, conflicts

of interest between wives are evident (see discussion by Rossi, 2019 in

Senegal), they may also share a common interest in cooperating with

each other, possibly to jointly gain better access to collective resources.

This may be the case in particular when they have individually low lev-

els of bargaining power because in that case they may cooperate little

with the husband to start with and may thus have little to lose to co-

alesce with the co-wife at his expense. Baland & Ziparo (2018) discuss

how a very unbalanced distribution of bargaining power hinders coop-

eration between husband and wife because the gains from cooperation

are reaped almost entirely by just one spouse. In that case, if there is

any cost associated with bargaining or cooperating (time cost, potential

tension, etc. . . ), the low-empowered partners may forgo cooperation to-

gether. We posit here that, in polygamous households, a very low level

of bargaining power for women may decrease their incentive to coop-

erate to household public goods, yet may foster cooperation with the

co-wife who has similarly low power (especially if they have mutual in-

terest). We thus see inefficiencies in polygamous households as the result

of the very low agency of women in these marriages, rather than fierce

competition between them.

To test these ideas, we conducted lab-in-the-field games with monog-

amous and polygamous couples in Benin with three main objectives. The

first is to investigate cooperative behavior in polygamous households and
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co-wives’ willingness to unite (possibly at the expense of the husband).

The second is to explore whether the extent of cooperation among co-

wives is higher when women have limited agency in the household. The

third is to compare overall efficiency and cooperative behavior across

monogamous and polygamous households.

In practice, we conducted multiple rounds of public good games,

where each participant received an initial endowment and could pri-

vately contribute to a common pot. The funds in the common pot were

then multiplied by 1.5 and distributed among players. The household

efficient outcome is that all invest the full amount while keeping all to

oneself is the non-cooperative equilibrium. In the first set of games, the

common pot is equally shared among players, while in the second set

of games, players set the sharing rule. In one game, mirroring daily life

in Benin, husbands privately determined the sharing rules. In a second

game, all spouses jointly decided on the rules, while in a third game,

wives decided on the sharing rule (jointly in polygamous households) in

the absence of the husband.1 Observing sharing rules and contributing

behavior in the two latter games reveals whether wives’ participation

in the decision increases their share and their contributions. The last

game also indicates to what extent co-wives are willing to coalesce at

the expense of the husband.

Four main conclusions arise from the analysis. First, co-wives are

not willing to cooperate more with the husband than with each other

and are willing to ally to secure a high share of collective resources at

the expense of the husband. Second, when they lack agency (whether in

the game or in real life) their willingness to cooperate with each other

(rather than with the husband) is further enhanced. Third, levels of

cooperation and efficiency are not significantly higher in monogamous

households (compared to polygamous ones) when household members

themselves decide about the allocation of the collective pot (in fact

households behave remarkably similarly). Finally, increasing women’s

involvement in the decision-making process increases cooperation and

enables to reach higher levels of efficiency.

This paper contributes to several strands of literature. First, we con-

1Figure 2.A.3 in the appendix presents a comprehensive summary of games played with

monogamous and polygamous couples.
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tribute to the literature on the functioning of polygamous households.

Our findings diverge from Barr et al. (2019) and Munro et al. (2019)

who also conducted several rounds of public good games with polyga-

mous couples and found that wives are less likely to cooperate among

themselves than with husbands. We believe that the low level of agency

of women in our setting and the fact that, in our experiment, house-

hold members themselves set sharing rules contribute to explaining the

difference. We also go one step further and investigate whether wives

are willing to coalesce against the husband’s interests and whether their

level of bargaining power influences their willingness to cooperate with

the husband and among themselves. Second, we contribute more gener-

ally to the literature on intrahousehold resource allocation, by assessing

whether intrahousehold cooperation differs across members and house-

holds depending on the prevailing balance of power. While the lack of

voice or bargaining power is stated as a possible reason behind household

inefficiency in developing country context by Baland & Ziparo (2018),

we are not aware of papers that formally test this idea.

The remainder of this paper is organized as follows. In Section 2.2,

we review the existing literature about intrahousehold cooperation and

efficiency. Section 2.3 provides insights into the context and details the

experimental design. The main results of the experimental games are

presented in Sections 4, 5, and 6, while Section 7 briefly concludes.

2.2 Related Literature

2.2.1 Intrahousehold efficiency

The question of how resources are allocated within the household has

long occupied economists and the canonical model to date is the col-

lective model of the household (see Vermeulen, 2002 and Chiappori &

Mazzocco, 2017 for recent reviews). The collective model is based on

the assumption that intra-household allocations are Pareto efficient. Yet,

there is now abundant evidence suggesting that these allocations may

not be efficient, in poor country contexts in particular. For example,

Udry (1996) provides evidence of inefficiencies in the allocation of pro-

ductive resources in farming households in Africa. Duflo & Udry (2004)

and Dercon & Krishnan (2000) provide empirical evidence of incomplete
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insurance within households in Côte d’Ivoire and Ethiopia, respectively

(which contradicts Pareto efficiency). Kazianga & Wahhaj (2017) show

that levels of efficiency are lower in extended than in nuclear households

in Burkina Faso and argue that this is because altruism is lower in fami-

lies with weaker ties (see also Guirkinger et al. 2015). Excellent reviews

of the experimental literature on intrahousehold allocations are avail-

able in Munro (2023) and Munro (2018) and reveal that inefficiencies

are pervasive in a wide variety of contexts.

Baland & Ziparo (2018) review the reasons why allocations within

households may not be efficient, leading to substantial losses, in par-

ticular in poor countries. They cite power imbalances, high adult mor-

tality rates, the prevalence of early and arranged marriages, and the

prevalence of extended households as key factors undermining efficiency.

One important idea they develop is that when women have limited out-

side options and low decision-making power in the household, they may

adopt passive non-cooperative behavior since they would gain little from

cooperating, leading to efficiency losses in the household.

2.2.2 Intra-household cooperation in public good games

“Cooperation could be defined as the act of contributing to a common,

mutually beneficial goal although behaving selfishly would be individually

better, irrespective of whether others cooperate or not, as captured by

stylized game-theoretic paradigms as the Prisoner’s Dilemma and Public

Good Games.” (Alós-Ferrer & Garagnani, 2020)

Public Good Games (PGG) are frequently used to measure cooper-

ation. In a PGG, participants receive an initial endowment that can

be either retained privately or invested in a collective public good. The

amounts invested in the public good are multiplied by a factor greater

than one and shared among the players. The game’s final payoff for

each player consists of the sum of the privately retained amount and the

share received from investments in the common pot. As noted by Munro

(2023), PGG involving couples differ fundamentally from games with

strangers due to the shared life experience that exists both before and af-

ter the experiments. While in PGG with strangers, free-riding is a max-

imizing strategy, the inherent interdependence in consumption within
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households implies that, in games involving couples, the Pareto-efficient

strategy is to maximize household surplus by investing the entire en-

dowment, irrespective of individual levels of altruism.2 However, in the

majority of experimental studies involving couples, individuals choose to

keep part of their endowment for themselves instead of investing it all in

the common pot. Furthermore, conditional (or reciprocal) cooperation

among spouses is typically observed, whereby contributions depend on

beliefs regarding the partners’ willingness to cooperate (Iversen et al.,

2011; Barr et al., 2019). Barr et al. (2019) find that polygamous spouses

tend to have more reciprocal motives in their contribution behaviors

compared to monogamous spouses, who tend to exhibit more altruistic

behaviors.

Some experiments directly investigate how the control over collective

resources may affect cooperation within households. Results are mixed.

Iversen et al. (2011) and Verschoor et al. (2019) report that in Uganda

and northern Nigeria, household efficiency tends to increase when wives

control the allocation of common resources. In contrast, they show that

in India and Ethiopia, women’s control tends to lower efficiency com-

pared to men’s control (see also Kebede et al., 2014). They conclude

that, overall, experiments that challenge existing social norms tend to

lower efficiency, particularly in patriarchal societies where giving wives

control over resources generally leads to lower contributions from both

women and men (Verschoor et al., 2019).

2.2.3 Cooperation in polygamous unions

Regarding cooperation in polygamous households, economic evidence

indicates that wives often engage in competition, resulting in reduced

cooperation. In Côte d’Ivoire, for instance, Mammen (2004) found that

this competition results in inefficient investment in children. Addition-

ally, in Senegal, Rossi (2019) demonstrates that co-wives inefficiently

increase their fertility in a competitive manner to increase their claim

over household resources. An important finding of experiments with

2This behavioral pattern is typically observed when comparing games involving strangers

with those played by spouses. Notably, individuals tend to invest more when their spouse is

their game partner, as opposed to when they are playing with strangers (Barr et al., 2019;

Munro et al., 2019).
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polygamous households is that the level of cooperation may differ across

sub-sets of players. In Nigeria, Munro et al. (2019) and Barr et al.

(2019) found that co-wives exhibit lower levels of cooperation with each

other, but tend to cooperate more when playing with the husband. Ju-

nior wives, in particular, are in a relatively disadvantageous position as

husbands tend to cooperate less with them compared to senior wives.

Furthermore, when the husband controls the allocation of resources, ju-

nior wives receive a disproportionately lower share (Munro et al., 2019).

This situation may induce them to contribute less to household public

goods.

In summary, several empirical and experimental studies in economics

suggest that inefficiencies within polygamous households stem from com-

petition and low cooperation among co-wives. An exception is Akresh

et al. (2016) who, with the help of a game-theoretical framework pro-

vides an interesting perspective on cooperation among co-wives, arguing

that the lower level of altruism between co-wives (than between husband

and wife) helps sustain cooperation because it makes punishment more

credible. They show that the pattern of productive efficiency levels

across household types matches their theoretical predictions, whereby

polygamous households tend to be more efficient in their allocation of

productive inputs across fields.

Interestingly, the ethnographic literature provides a more nuanced

perspective on cooperation in polygamous households and suggests that

social norms and perceptions play a pivotal role in shaping the relation-

ships among co-wives. For instance, in Mali, Madhavan (2002) high-

lights that in certain ethnic groups, cooperation among co-wives is con-

sidered a valuable trait in women, elevating their social status. This,

in turn, fosters cooperative behaviors among co-wives, in contrast to

ethnic groups where such norms do not apply. Mulder (1992) insists on

women’s positive attitude towards polygamy and their willingness to co-

operate with their co-wife in several East African societies. Jankowiak et

al. (2005) review the anthropological literature and take a cross-cultural

perspective to investigate the factors that heighten competitive behavior

and undermine cooperation between co-wives. Their comparison of 69

cultures suggests that the two most important triggers of conflict are in-

equalities related to children’s access to resources and rivalries regarding
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sexual and emotional access, while aging decreases conflict and favors

supportive relationships.

It is rather obvious that co-wives’ incentives to cooperate will depend

on the circumstances and the stakes. An important possibility is that

co-wives may have incentives to join forces to secure a higher share of

collective resources, especially in a context where they have, individually,

very little say. This possibility is suggested by the theory of coalition

formation in contests (De Jaegher, 2021). According to this theory, in

a game involving three players competing for a prize, two players may

join forces and compete against the third if it enhances their chances

of winning collectively and subsequently sharing the prize. When the

player with a higher individual chance of winning finds it more advan-

tageous to leave the coalition, coalitions typically arise among players

with equal probabilities of winning. While the theory of coalition for-

mation in contests does not directly apply to our setting because we do

not use a “winner takes all” structure in the games, the main idea that

players in a similar disadvantageous situation may be more willing to

coalesce against the third resonates with our context. In polygamous

households with strong patriarchal norms, husbands typically enjoy ex-

tensive decision-making authority, so that co-wives may have incentives

to coalesce to improve their access to resources, provided they have a

foundation of mutual trust. Otherwise, a coalition among co-wives is

less likely to emerge since each co-wife fears that the other could be

disloyal and report her to the husband.

2.3 Context and Experiment Design

2.3.1 Data collection

The experiment took place in April and May 2023 across 21 villages in

three municipalities in the region of Atacora in northern Benin: Bouk-

oumbé, Cobly, and Matéri.3 In practice, we visited one village per day

with a team of four enumerators and organized two sessions in each vil-

3The experiment took place in villages where a Belgian NGO, Iles de Paix, is supporting

agricultural production and women’s entrepreneurship through various interventions. Some

of the households in the experiments were surveyed in 2020, as part of an effort to evaluate

the impacts of the women’s entrepreneurship intervention.



2.3. Context and Experiment Design 60

lage, one with polygamous couples and one with monogamous ones.4 In

our sample, polygamous couples consist of one husband and two wives.

Very few husbands have more than two wives in this area.

On average, sessions with polygamous couples lasted 2 hours and

were followed by a 1.5-hour individual post-game interview where we

asked detailed questions about household organization. Sessions with

monogamous couples were shorter and lasted 1.5 hours, followed by a

1-hour interview. In total, 172 couples participated in the experiment,

with half of them (86) being polygamous, resulting in a total of 430

individuals involved. Throughout the paper, we denote “Wife 1” as the

wife who entered the polygamous union first, while “Wife 2” refers to

the wife who entered later.

2.3.2 Context

According to the 2018 Demographic and Health Survey (DHS), 38%

of married women in the region under study (Department of Atacora)

are in polygamous marriages5, with the majority being arranged unions.

The region is characterized by deep-rooted patriarchal norms, instilled in

men and women through obligatory initiation rituals (for more details,

see Kaucley N’Koué, 2015). In this context, women’s agency is very

limited as illustrated by the following facts.

First, women have limited choice regarding marriage: as reported in

Table 2.1, 26% of married women live in an extreme form of arranged

marriage known as “exchange marriages,” where families simply ex-

change their daughters (without their consent), either simultaneously or

on a credit basis.6 A direct consequence of these unions is that women

4One year before the experiment (February 2022), we conducted a qualitative survey,

consisting of individual interviews with 38 participants. This phase provided valuable insights

into the context, aiding us in refining the experiment’s design. In April 2023, the experiment

was tested with 10 couples, further refining our approach in alignment with our research

objectives.
5Within each cluster (Primary Sample Unit.), there exist both monogamous and polyga-

mous households
6The focal point of this arrangement is the exchange of women. Interviews we conducted in

February 2022 revealed that sometimes families are involved in long-term loans of women that

extend beyond 20 years. In these situations, whenever a girl is born into a borrowing family,

she is automatically designated to repay the loan. Occasionally, if the borrowing family

fails to have a woman available for the exchange, the daughter of the originally exchanged
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have limited exit options: separation in one union is supposed to imply

the undoing of all other marriages from the exchange. Another conse-

quence is that women often find themselves in marriages with strangers,

frequently with a large age gap (as illustrated in Table 2.1, ranging from

7 to 14 years). The age gap between husbands and wives is greater in

polygamous households compared to monogamous ones (10 years versus

6.7 years). Additionally, polygamous wives are more inclined to be in

exchange marriages (28% versus 21%, difference not significant)

Second, while wives have a strong obligation to work in household

(collective) fields, they have limited influence over the allocation of re-

sulting resources, which are primarily under the authority of the hus-

band. As Table 2.1 illustrates, only 33% of women report having a

say in decision-making regarding the collective field. Husbands decide

unilaterally on the crop to cultivate, and the allocation of labor and

harvest (how much to sell, how much to save in granary). This fact is

more observed in polygamous households: 70% of women in polygamous

households report lacking agency in collective field decisions compared

to 60% in monogamous ones.

Finally, children and all assets (even when financed by the wife) are

considered to be the property of the husband. In the event of a divorce,

the wife has no legal claim to either assets or children. Relatedly, even if

wives participate in financing household expenses (including house em-

bellishments, daily expenditures, and durable goods), they declare that

they need their husband’s approval before making any purchase. This

necessity is particularly emphasized in polygamous households, where

husbands seek to mitigate “undesirable” inequalities among co-wives.7

A wife’s status also depends on her position in marriage: second

wives are typically considered at a disadvantage. Social norms command

that husbands have to maintain the superiority of senior wives whom

they should entrust with greater responsibilities. When the husband

wife might be returned to her maternal family to fulfill the loan repayment. It is crucial to

emphasize that in this system, a woman has no right to refuse the exchange, regardless of the

age of the husband imposed upon her. Also, in the event of a separation, all the exchanged

women are expected to return to their respective families of origin. We were told of cases

where exchanged women refused to do so, with the support of their husbands. Yet, both

women and their husbands faced social sanctions.
7Inequality accepted by social norms is often tied to the rank within the household struc-

ture: first wives are typically accorded more privileges than those of higher rank.
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is not present, the senior wife typically assumes the responsibility of

managing the granary (this situation concerns 74% of households, see

Table 2.1). In addition, first wives are more likely to participate in

decisions regarding food allocation8 (50%) than second wives (28%) in

cases where the husband is not the one in charge of food allocation (33%

of household).

In this context of limited women’s agency, co-wives report cooper-

ating in several aspects. Specifically 69% of them report assisting each

other in financial matters, domestic tasks, and agricultural activities

(Table 2.1). Moreover, 54% of women report being part of the same

entrepreneurship group, which also suggests some level of collaboration.

Furthermore, the following quote from a 39-year-old second wife with 5

children illustrates co-wives’ cooperation: “With my co-wife, we have to

collaborate to provide for our children because our husband doesn’t give

us much when he sells the production from the collective field”

Other descriptive statistics are reported in Table 2.1. There appears

to be no significant difference in the number of children per woman

in polygamous and monogamous households. Education levels are ex-

tremely low with only 58% and 32% of men and women (respectively)

with any education. All households rely on agricultural production for

their living and many men (52%) and most women (88%) have other

income-generating activities (IGA) such as transformation of rice, fo-

nio, and soy. Concerning religious practices, the majority of husbands

(56% in monogamous and 66% in polygamous households) follow tra-

ditional religions that strictly adhere to the cultural norms described

above. However, among wives, Christianity emerges as the most prac-

ticed religion, followed by traditional beliefs. Regarding living arrange-

ments, 52% of polygamous women reside in the same compound as their

co-wives (cohabiting households), with husbands typically cohabiting

with their wives.

2.3.3 Experiment Design

To assess cooperation among players, we conducted multiple rounds of

public good games with polygamous and monogamous household mem-

bers. We began each session by explaining the objectives and principles

8Participation implies that the wife decides on the allocation alone or with her co-wife.
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Table 2.1: Sample Characteristics

Husbands Wives Polygamous Wives

All Monogamous Polygamous Diff All Monogamous Polygamous Diff Wife 1 Wife 2 Diff

Cohabiting household . 0.52

Age (years) 44.19 41.64 46.74 ** 36.10 34.99 36.66 40.23 33.09 ***

Age gap (Wife1-Wife2) . 7.14

Age gap (Husband-wife) 8.94 6.65 10.08 *** 6.51 13.65 ***

Age at marriage 17.91 18.05 17.84 18.03 17.65

Exchange marriage 0.26 0.21 0.28 0.34 0.22 *

Arranged marriage 0.57 0.49 0.61 * 0.64 0.59

Mariage Duration (years) 17.62 16.84 18.01 21.26 14.77 ***

Household Size 9.48 6.78 12.17 ***

Nb. Children 7.35 4.85 9.86 *** 4.94 4.85 4.99 5.36 4.61 *

Ethnic Group

Biali 0.30 0.29 0.30 0.29 0.28 0.29 0.29 0.29

Ditamari 0.34 0.35 0.34 0.33 0.33 0.33 0.33 0.34

M’berlimè 0.28 0.29 0.28 0.29 0.30 0.28 0.30 0.27

Others 0.08 0.07 0.08 0.09 0.09 0.09 0.08 0.10

Religion

Traditional 0.61 0.56 0.66 0.41 0.38 0.42 0.43 0.42

Christian 0.29 0.34 0.24 0.49 0.50 0.49 0.50 0.48

Muslim and others 0.10 0.10 0.09 0.10 0.12 0.09 0.07 0.10

Went to school 0.58 0.59 0.56 0.32 0.37 0.29 0.27 0.31

Size collective field (hectare) 4.19 3.90 4.48

Assets (score) -0.02 -0.07 0.03 0.00 0.22 -0.22 ** -0.23 -0.18

Occasional work 0.30 0.41 0.20 *** 0.24 0.27 0.23 0.21 0.24

Has individual field 0.85 0.83 0.86 0.86 0.85

Size individual field (hectare) 1.24 1.26 1.23 1.31 1.16

Has managed the granary 0.71 0.91 0.62 *** 0.74 0.49 ***

Husband manage food 0.33 0.23 0.38 **

Participates in food management 0.51 0.75 0.39 *** 0.50 0.28 ***

Has a say on collective field 0.33 0.40 0.29 0.27 0.31

Has a say on individual field 0.74 0.79 0.72 0.74 0.71

Has an IGA 0.52 0.49 0.55 0.88 0.92 0.86 0.85 0.87

Number of IGA 1.17 1.26 1.12 1.07 1.17

Co-wives help each other . 0.69

Co-wives in same IGA group . 0.54

Knows husband’s savings 0.22 0.23 0.22 0.23 0.20

Passed test easily 0.75 0.73 0.77 0.72 0.83 0.67 *** 0.64 0.70

N 172 86 86 258 86 172 86 86

Note: The table presents key descriptive statistics. ‘Wife 1 (2)’ refers to the wife who entered the polygamous marriage first (later). ‘Exchange marriage’=1

if marriage was based on an arrangement between families that avoids bride-price and precludes separation (see details in Section 2.3), ‘Assets’ refers to the

Asset score derived from Principal Component Analysis. A higher score indicates a greater likelihood of possessing durable assets, such as motorcycles, bicycles,

telephones, radio, plows, etc. ‘Occasional work’ = 1 if the respondent reports occasional work outside the household for a salary. ‘Has managed the granary’

=1 if the wife has managed the granary in the last 30 days. ‘Participates in food management’ =1 if, in day-to-day life, the wife participates (either alone or

jointly with her co-wife in polygamous households) in decisions of allocation of food (cereal) in the household. ‘Has a say on collective/individual field’ = 1 if

the respondent participates in decisions about what type of crop to grow and how to allocate the harvest, including decisions on how much to sell or store. IGA

refers to Income Generating Activities. ‘Co-wives help each other’=1 if both co-wives report assisting each other in domestic, agricultural or financial questions

in day-to-day life. ‘Passed easily the test’= 1 if the respondent passed the comprehension test on the first attempt, and 0 if passed on the second or third attempt

before playing (refer to specific questions in the Appendix 2.B.2). Note */**/*** pairwise mean difference significant at 10%/5%/1%.

of the game to the participants using real-life examples (for more details,

see Script in Section 2.B in appendix). This was followed by discussions

to ensure participants understood the rules. After the group training,

members of each household were isolated, and one enumerator was as-

signed to them. Before playing, every player had to pass a comprehen-

sion test (see Subsection 2.B.2 in appendix). As shown in Table 2.1,

75% of participants passed the comprehension test on the first attempt,

and 25% on the second or third attempt before starting to play.

In each round, every spouse received an initial endowment of 2000

CFA Francs (equivalent to 3 euros) and had to decide how much to keep

for her/himself and how much to allocate to a common pot. The com-

mon pot was materialized by a box that was isolated from other players
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and the enumerator and to which each player would go to make her /

his contribution in private. The total amount contributed to the com-

mon pot was subsequently multiplied by 1.5 and then distributed among

the participating players. From this perspective, a player’s contribution

rate to the common pot is interpreted as his degree of cooperation. To

provide a familiar analogy, players were asked to imagine using their

initial endowment to purchase seeds for a collective field, and to regard

the revenue in the common pot (contribution*1.5) as the proceeds from

selling the production9 (see Script in the Appendix 2.B for more details).

For each treatment, a player’s total revenue comprised the sum of the

amount retained privately and the share received from the common pot.

For the final payment, a random game was selected, and the respective

earnings were awarded to the player. Importantly, both the contribu-

tions and the payments were kept private, with players remaining un-

aware of the treatment chosen for the final payment to avoid potential

retaliation.10 These principles were communicated and explained to all

players before the games began. Communication between spouses dur-

ing the games was strictly controlled and occurred only when the game

protocol explicitly allowed it. Each game session had two parts, which

differed in terms of rules for the allocation of the common pot.

In the first part, the revenue in the common pot was shared equally

among participating players. Each player played several rounds of PGG

(four rounds for polygamous players and two for monogamous) that dif-

fered in terms of the identity of the partner(s). First, bilateral games

were played to capture the level of cooperation among co-wives in polyg-

amous marriages and between them and the husband. Whereas monog-

amous couples played only one game in this phase (between the husband

and the wife), in polygamous couples three games took place, one be-

tween the husband and the first wife, one between the husband and the

9This analogy is likely to resonate more with the players and raise their awareness of

the importance of their decisions in the game for two main reasons: (1) Agriculture is the

principal source of income for these households, as they transform agricultural products for

sale on the market. (2) The collective field represents the most important common good for

the household, often requiring investment from each spouse in terms of the labor force, seed,

and other inputs.
10One round was played with an anonymous player from another household, so players did

not know whether the payoff was the result of decisions taken by other household members

or an anonymous person.
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second wife, and one between co-wives. The sequence of these games

was randomized to minimize the influence of previous rounds on contri-

butions. Second, each player participated in a round with an unknown

partner selected randomly from those present at the session to test the

selection of players in monogamous or polygamous households with re-

spect to cooperative behavior.11 Third, polygamous couples played in a

three-players game, with the same principle of equal sharing. After the

first part of equal sharing games, all households gathered for training on

the principles of the second part of the session.

In the second part, the allocation of the common pot across play-

ers (the shares accruing to each) was set by players. Depending on

the round, different combinations of players were responsible for setting

the shares for all household members. Then all household members con-

tributed, aware of who defined the rules but not aware of the rule (unless

the player was directly involved in setting it). The money in the com-

mon pot was divided according to the rules set by the decision-maker

(again players would not learn about the outcome). In practice, to de-

fine the rules, three scenarios with varying amounts of real money in

the common pot (6000, 4000, and 2000 CFA Francs) were presented to

the decision-maker, who had a maximum of five minutes to allocate the

money among the players. We call the share (in percent) the average of

the portions attributed by the decision-maker for each scenario.

In the first treatment (T1), mirroring everyday life, the husband

made the rules in isolation from his co-wives. In the second treatment

(T2), all spouses jointly determined the rules through a discussion (with

all players then aware of the sharing rules). In the third treatment

(T3), the co-wives were isolated from their husband and jointly decided

on the sharing rules, which remained unknown to the husband. The

objective of including these treatments was twofold: first, to test whether

involvement in defining the sharing rules influenced contributions, and

second, to analyze whether co-wives in polygamous marriages could form

a coalition and potentially play against their husbands, in the sense that

they would depress his share and increase their shares.

11As suggested by Barr et al. (2019), no difference in contribution levels between monoga-

mous and polygamous players should be observed when playing with strangers if there is no

selection based on cooperative behavior in the type of household.
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One challenge in household experiments is the “undoing problem”

whereby household members may “undo” any allocation in the exper-

iment by subsequent transfers (Munro, 2018). Note that if undoing is

at play, players should not be sensitive to the sharing rules (since they

could always undo the allocation reached in the game) and should be

more likely to contribute the full amount to the common pot. As de-

tailed below, contributions are very much influenced by the rule-setting

procedure. Furthermore, in our case, the severity of the undoing prob-

lem is limited by the fact that no player learns about the contributions

of other players or the payoffs obtained.

2.4 Cooperation in polygamous households

2.4.1 Two-people games: comparing cooperation among

co-wives with husband-wife pairs

In all the games we played with spouses, the household cooperative (and

efficient) outcome is for members to contribute their full endowment to

the collective pot, given that these contributions are then multiplied by

1.5. Yet if individuals maximize their individual payoff, their incentive

to contribute to the common pot depends on the share they obtain from

the collective pay-off and their expectation about the contribution of

others. Given the multiplier chosen, it is only if their individual share

is above 2
3 that individual payoff maximizers would contribute a strictly

positive amount, in fact their full endowment.12 In other words, unless

they are sure to obtain at least 2
3 , the pay-off maximizing contribution

in our static games is null.13 In this subsection, we analyze two-people

12Let α be the fraction of the endowment e allocated to the collective pot, C the contribu-

tion of other players and s the share obtained from the collective pot. A member maximizing

her individual payoff chooses α that maximizes (1−α)e+ 3
2
s(αe+C). The first derivative of

this expression with respect to α is −e+ 3
2
se. This expression is strictly positive if s > 2

3
-

implying that the member would contribute the maximum amount possible e - and negative

otherwise, implying a zero contribution. This reasoning is abstract from risk considerations,

if there is uncertainty about s and C and individuals are risk averse, the threshold above

which full contribution obtains will be strictly higher than 2
3
.

13To elaborate on this, let us consider a bilateral game with equal shares (share= 1
2
).

Suppose one player contributes the full endowment of 2000 FCFA while the other contributes

nothing. In the common pot, there will be a total revenue of 3000 FCFA (2000FCFA×1.5),

to be equally divided, resulting in 1500 FCFA for each player. Consequently, the player who
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games, with the objective to compare individual contributions across

dyads (when the husband plays with the first wife, with the second wife,

or when the two wives play with each other).

As detailed in Section 2.2, an element put forward in the literature on

polygamous households is that cooperation between co-wives is typically

lower than between a wife and the husband, and this fact contributes to

explaining the lower level of efficiency in these households. To explore

this conjecture in our context, we estimate the following simple linear

equation with individual fixed effects, where the dependent variable Yi,g

is the contribution to the collective pot:

Yi,g = α+ β ∗ coplayeri,g + Ii + ϵi,g (2.1)

where the indices i and g represent the player and the game, respectively.

The variable coplayer designates the person with whom i is playing (for

a wife it is either the co-wife or the husband; for a husband, it is the

first or second wife). I denotes the individual fixed effect. Standard

errors are bootstrapped and clustered at the village level to account for

potential error correlation, as players within each village played in the

same game sessions.

Table 2.A.1 in the appendix reports descriptive statistics regarding

the rates of contribution to the collective pot for each possible dyad (the

dependent variable). Regression results are reported in Table 2.2 and

reveal that contributions are not lower when co-wives play with each

other than when they play with the husband, in fact they tend to be

higher. While the difference is not significant when we pool first and

second wives (Column (1) of Table 2.2), second wives contribute signifi-

cantly larger amounts when playing with first wives than with husbands

(Column (3) of Table 2.2). First wives contribute similar amounts when

playing with their co-wife and with the husband. Interestingly, husbands

make a larger contribution when playing with the first wives in line with

the existing norm favoring them in polygamous households (Column (4)

of Table 2.2). This confirms that second wives have a dual disadvan-

tage regarding access to common resources as they face both gender and

rank disadvantages. Second wives’ behavior suggests that they are more

contributed everything ends up losing 500 FCFA, while the non-contributing player gains

1500 FCFA, bringing his total revenue to 3500 FCFA.
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Table 2.2: Contribution in equal share games in polygamous households:

regression analyses

Wives Husband

All Wife 1 Wife 2

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

Polygamous Wife1-Wife2 2.24 0.12 4.36∗∗

(1.52) (2.18) (2.08)

Husband-Wife2 −4.19∗

(2.21)

Reference Husband-Wife Husband-Wife1

Individual FE Yes Yes Yes Yes

Mean contribution (Y) 85.10 85.29 84.91 86.57

Observations 344 172 172 172

∗ p ≤ 0.1, ∗∗ p ≤ 0.05, ∗∗∗ p ≤ 0.01.

Note: This table presents variation in contribution rates Y (as percent of initial endowment) in bilateral games in polygamous households using

Fixed effect estimation of Equation 2.1. In all the games, participating players contribute, and the total revenue in the common pot (total

contribution*1.5) is shared equally among them. Each column represents the player. Standard errors in parentheses are bootstrapped and

clustered at the village level.

willing to cooperate with the spouse with whom they share at least one

dimension of disadvantage. In the next section, we delve into whether

co-wives can prioritize their own interests at the expense of their hus-

bands’ interests.

2.4.2 Three-people games: who sets the shares matters!

We now turn to games where co-wives and husbands jointly contribute

so that the collective pot is shared among three players. Our objective

is to examine how individual behavior responds to the decision-making

rule regarding the allocation of the collective pot. We are interested

in particular in co-wives’ willingness to depress the husband’s share

when given the opportunity. As detailed in Subsection 2.3.3, house-

holds played three public good games where the shares accruing to each

member were set by one, some, or all household members. In game T1,

the husband privately set the shares (they were not communicated to the

other players). In game T2, all members (husband and wives) discussed

and decided on the shares and in game T3 the wives jointly decided on

the shares (and again they were not communicated to the husband).
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Table 2.3 displays descriptive statistics for the average share of each

partner in each type of game in polygamous households. The first col-

umn of Table 2.5 compares women’s shares across treatments in a re-

gression framework.14 Three main findings emerge from these tables.

First, husbands’ share is larger than wives’ share, except in the case

where wives decide alone on the allocation (T3), which is the treatment

furthest from the usual functioning of these households.

Table 2.3: Average individual shares across games

Total average Husband Alone T1 Joint Decision T2 Wives alone T3 Pairwise t-test

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

Husband 36.75 45.39 39.94 24.92 -5.45*** -20.48***

(13.98) (12.09) (10.97) (9.82)

Wife 1 32.28 27.84 30.97 38.04 3.13*** 10.20***

(7.83) (6.42) (7.54) (5.66)

Wife 2 30.96 26.77 29.08 37.04 2.32** 10.27***

(7.13) (6.29) (5.34) (5.17)

Observations 258 86 86 86 172 172

Note: This table presents the average shares (in percentage of total revenue) allocated to each player by the decision maker(s). To construct these

share, we proposed three scenarios of revenue in the common pot to the decision makers, and we asked them to allocate the revenue among all

players. All players contribute, knowing who defines the rules but unaware of their individual share if they were not involved in decision making.

T1 - The husband decides alone on sharing rules; T2 - All spouses decide together on sharing rules; T3 - The wives decide alone on sharing rules.

Note */**/*** pairwise mean difference significant at 10%/5%/1%. Standard deviations in parentheses.

Second, across treatments, individuals obtain a larger share of the

collective pot when they have been associated to the decision process.

As a result, the most equitable shares are reached in T2. While women

obtain more in T2 than in T1, the allocation in T2 remains more strongly

in favor of husbands: they secure a share of 0.40 on average (more than

10 percentage points more than the second wife).

Finally and importantly, when given the opportunity to set the rules,

wives strongly depress the husband’s share (to 0.25 on average) as com-

pared to his share in T1 or T2 (where it is 0.45 or 0.40). This is an

important finding because it reveals that co-wives are ready to coalesce

to decide on a rule that is in their favor, and very different from the rule

set in the husband’s presence. While such a behavior may be expected

in a classic experimental setting where two players have an interest in

coalescing against a third, this finding is remarkable in a polygamous

context. This is because, if co-wives would be very untruthful and in a

very conflict-prone relationship, we may expect them to simply follow

14Estimating equation 2.1 with share as the Outcome Y , and including an interaction

between coplayer and the type of game.
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the husband’s rule15 and not agree to change it in their favor.16 Note

that we are not in a position to compare the shares set in T3 with an

alternative treatment where one of the wives and the husband would

have decided over shares together (in the absence of the other wife).17

We thus cannot compare the propensity to coalesce with a co-wife and

with the husband (yet, in our opinion, this does not undermine the

argument that co-wives’ cooperation is non-trivial). The cooperation

between co-wives in this game is further confirmed by the amounts of

their contributions (Table 2.4 and Column 2 of Table 2.5): they con-

tribute substantially more in T3 than in T1 or T2 (recalling that, even

if shares are larger, the individual pay-off maximizing behavior remains

to contribute nothing).

A more systematic analysis of contributions (Table 2.4 and Columns

2 of Table 2.5) reveals that husbands tend to contribute more than

women and that women’s contributions are higher when they are associ-

ated to the decision (and their share in the pot is higher). This is true of

husbands as well, although they appear less sensitive to the share they

secure: although their share is lower in T2 than in T1 they do not con-

tribute less on average. It is only in T3 (where they were not involved

in rule setting) that husbands substantially decrease their contribution.

In short, the analysis of members’ behavior across treatments sug-

gests that co-wives are ready to ally against the husband and decrease

his share when they decide among themselves about the allocation of the

pot. The husband, while ignorant of his wives’ decision, may anticipate

this outcome as he decreases his contribution in this treatment.

15For example the sharing rule established in T2, where all spouses jointly decide and are

therefore all aware of the allocation.
16One might argue that the reduction in the husband’s share when women decide on rules

(T3) could be a result of game-related retaliation, as the husband retains a larger share in the

joint decision game (T2). We can use the game randomization to investigate this possibility

and check whether the husband’s share in T3 is a function of his share in T2, depending on

the game order. Specifically, we run an OLS regression with the husband’s share in T3 as the

dependent variable and as the main variable of interest, an interaction between game order

and the husband’s share in T2. Results are in Table 2.A.7 in the appendix. The interaction

is not significantly different from zero suggesting that game-related retaliation is not present.
17We had to choose among treatments to maintain the duration of a session below two hours

to limit players’ fatigue. Choosing this alternative treatment would have meant playing it

successively with each wife (increasing the number of games by 2) to avoid any presumption

of more favorable treatment of one wife.
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Table 2.4: Average individual contribution in players-set shares games

Total average Husband Alone T1 Joint Decision T2 Wives alone T3 Pairwise t-test

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

Husband 83.86 87.73 87.56 76.28 -0.17 -11.45***

(22.58) (20.11) (20.90) (24.76)

Wife 1 79.83 74.24 81.22 84.01 6.98* 9.77***

(23.02) (26.72) (22.33) (18.40)

Wife 2 76.92 69.07 80.17 81.51 11.10** 12.44***

(27.90) (30.80) (27.11) (24.00)

Observations 258 86 86 86 172 172

Note: This table presents contribution rates as a percentage of the initial endowment for each game. In all the games the players define the sharing

rules of the revenue in the common pot. The game treatments include: T1 - The husband decides alone on sharing rules; T2 - All spouses decide

together on sharing rules; T3 - The wives decide alone on sharing rules.. Note */**/*** pairwise mean difference significant at 10%/5%/1%.

Standard deviation in parentheses.

In summary, results presented in this section suggest that co-wives

tend to cooperate with each other, at least as much as with their hus-

band: in bilateral games, they are at least as cooperative (and sometimes

more) with their co-wife than with the husband and, when given the op-

portunity, they coalesce to depress the husband share of resources. Fur-

thermore, household members tend to cooperate more in games where

they had a chance to participate in setting shares (and receive larger

share).
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Table 2.5: Player-set shares and contributions: regressions analyses

Wives Shares Contributions

(1) (2)

Joint decision T2 (A) 3.13∗∗∗ −0.17

(0.92) (2.08)

Wives alone T3 (B) 10.20∗∗∗ −11.45∗∗∗

(1.15) (3.45)

T2 × Wife 1 (C) 7.15∗∗

(3.39)

T2 × Wife 2 (D) −0.82 11.28∗∗∗

(0.87) (3.92)

T3 × Wife 1 (E) 21.22∗∗∗

(4.92)

T3 × Wife 2 (F) 0.07 23.90∗∗∗

(0.67) (4.84)

Reference Husband alone (T1)

Individual FE Yes

Coefficients A+C 6.98

Test A+C=0 (p-val) 0.01

Coefficients A+D 2.32 11.10

Test A+D=0 (p-val) 0.00 0.00

Coefficients B+E 9.77

Test B+E=0 (p-val) 0.00

Coefficients B+F 10.27 12.44

Test B+F=0 (p-val) 0.00 0.00

Mean Y 31.62 77.02

Observations 516 774

∗ p ≤ 0.1, ∗∗ p ≤ 0.05, ∗∗∗ p ≤ 0.01.

Note: This table presents variation (in percentage points) in individual share

(as percent of the total revenue) and contribution rates (as percent of initial

endowment) across games using Fixed effect estimation of Equation 2.1. In

Column 1, only wives are observed (interaction terms contrasting first and

second wives) while in column 2 husbands are observed in addition (interactions

contrasting husbands and wives 1 and 2). In all the games, the players define

the sharing rules. The game treatments include: T1 - The husband decides

alone on sharing rules; T2 - All spouses decide together on sharing rules; T3

- The wives decide alone on sharing rules. Standard errors in parentheses are

bootstrapped and clustered at the village level.

2.5 Women’s agency and cooperative behavior

The question we take up now is whether the cooperation across games

highlighted above is a function of the wives’ agency, both in the game and

in real life. As suggested in Section 2.2, individual members’ incentive

to cooperate may be low when they have low agency, because they have

less say over the allocation of collective resources and little to gain from

cooperation.
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2.5.1 Agency in the games

The level of agency of individual players differs across games, depend-

ing on whether or not they are involved in deciding over shares. The

descriptive analysis presented above suggests that individuals tend to

contribute more when they participate in the decision-making regarding

shares. Yet they also secure larger shares in this case, and may sim-

ply react to this increased stake in the collective pot. To explore more

systematically whether contributions to the household public good are

sensitive to the decision-making process (controlling for its effect on

shares), we turn to a regression framework and estimate the following

regression with individual fixed effect, where contributioni,g is the frac-

tion of his/her endowment that player i contribute to the common pot

in the player-set rules game g:

contributioni,g = α∗participationi,g+β∗sharei,g+γ∗belief−i,g+Ii+ϵi,g

(2.2)

The binary variable participationi,g takes the value 1 if the individual

took part in the decision-making process in game g (T1 and T2 for the

husband; T2 and T3 for wives). The variable sharei,g corresponds to the

share of the collective pot accruing to player i in-game g. We also control

for beliefs regarding others’ contributions, belief−i,g. This is because,

as detailed in Section 2.2, household members are typically conditional

cooperators in the sense that their contribution is positively correlated

with their expectation of others’ contributions. It is interpreted as a

form of reciprocity.

Results are reported in Table 2.6. Individual contributions appear

strongly correlated with participation in the decision and also with in-

dividual shares and beliefs about others’ contributions. It is striking

that the coefficients on all three variables are quite similar for husbands

and wives (columns 2 and 3 of Table 2.6). Participation in the decision

has a strong impact on contribution: having taken part in the decision

regarding shares increases contributions by 7 percentage points for men

and 6.7 for women, suggesting that there is more to participation than

just securing a higher share of the resources. Participating in the de-

cision on individual shares empowers members to have a voice in the

setting of the rule and may thereby trigger additional incentives to co-
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Table 2.6: Participation in defining the shares, beliefs and contribution

in polygamous households

All Wives Husbands

(1) (2) (3)

Participate 6.88∗∗∗ 6.73∗∗∗ 7.02∗∗

(1.90) (2.04) (3.12)

Share 0.28∗∗ 0.29∗∗ 0.27

(0.14) (0.14) (0.19)

Belief about partner 0.39∗∗∗ 0.41∗∗∗ 0.36∗∗∗

(0.06) (0.08) (0.07)

Individual FE Yes Yes Yes

Mean Contribution (Y) 80.87 79.17 84.27

Observations 774 516 258

∗ p ≤ 0.1, ∗∗ p ≤ 0.05, ∗∗∗ p ≤ 0.01.

Note: This table presents the estimated coefficients of Equation 2.2 using fixed effect

models. The outcome variable is the contribution rate when players establish the sharing

rules for the total revenue. The variable ‘participate’ takes a value of 1 if the player was

involved in defining the sharing rules (T1 and T2 for the husband; T2 and T3 for wives).

‘Share’ represents the individual share in each game. ‘Beliefs about partner’ indicate

the guess about the contribution rate of the playing partners (as a percentage of the

initial endowment). Standard errors in parentheses are bootstrapped and clustered at

the village level.

operate, beyond the share obtained in the division of the collective pot.

This participation likely gives an additional sense of control of collective

resources and a sense of commitment (Dannenberg et al., 2014).18

Furthermore, men and women increase their contribution by 0.27

and 0.29 respectively when the share they obtain from the collective pot

increases by 1 percentage point. This is not surprising since the “cost of

contribution”, measured as the loss of individual pay-off, is decreasing

in the share. Men and women also increase their contribution by 0.36

and 0.41 percentage points respectively when they expect their partners

to contribute 1 more percentage point, a behavior termed “conditional

cooperation” by the literature (see Section 2.2).

When we further distinguish between the behavior of the first and

second wife in polygamous unions (Column 3 to 5 of Table 2.A.6 in ap-

18Another reason why participation may also increase contribution is that it implies that

there is no uncertainty about one’s share. When a player is not part of the decision-making

process, s/he does not learn about the share actually chosen.
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pendix), it appears that second wives and husbands are more sensitive

to the participation in the decision than first wives (coefficients A+C).

Second wives, as described above, are typically the least empowered

individuals in the household and may particularly value this partici-

pation, which is more disruptive from their daily life in the household

(and strikingly the coefficient on “share” is much reduced in their case

once participation is taken into account, coefficient D+F). The same

argument could apply to explain the strong effect of participation for

polygamous husbands (column 5): they are typically setting the rules

and when deprived of this prerogative they substantially decrease their

contribution, even after controlling for the share they expect to obtain.

This discussion suggests that individual voice in the decision-making

process is of importance for collective behavior (in contrast to a classic

collective model of households, where efficiency is reached regardless of

the distribution of shares). In the next section, we delve more directly

into this possibility, focusing on the correlation between the agency of

co-wives in real life and their cooperative behavior.

2.5.2 Women agency in life

In real life, households differ in women’s level of agency and we now

explore whether women’s cooperative behavior in the game is correlated

with their agency in life. More specifically, we construct household-level

indicators of (lack of) women’s agency using survey information and we

investigate whether women with lower levels of agency tend to behave

more cooperatively with each other and less with their husband. Because

we expect alliances between wives to be particularly strong when they

both lack agency in their household, our preferred indicators of “lack of

agency” take value one when both wives are deprived of agency in the

dimension considered.19 In the appendix, we also report results with

alternative indicators of lack of agency, constructed at the individual

wife level (we comment briefly on these results at the end of the section).

To measure the lack of agency, we build four indicators based on

survey questions, and two aggregate indexes and we use the husband

19If one wife is deprived of agency but the co-wife is not, the later may have more say

in the household and more to lose in allying with the woman with low agency against the

husband (who may have the power to deprive her of the control she has over resources).
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share in T1 and T2 as measures of his bargaining power (higher hus-

band power implies lower wives power).20 The first indicator, “Have no

say on collective fields”, is based on women’s participation in agricultural

decisions and takes value 1 if the two wives declared having no say in

the management of collective fields. The second indicator, “Do not man-

age food”, takes value 1 if the wives rarely manage the distribution of

cereals (when the husband declared being the only one to distribute ce-

reals among co-wives). The third indicator, “exchange marriage”, takes

value 1 if both wives’ marriage were based on an arrangement between

families that avoids bride-price and precludes separation (see details in

Section 2.3). The fourth indicator, “Do not know husband’s savings”

takes value 1 if wives declare having no information on husbands’ sav-

ings.21 We aggregate the four variables in one index which is a simple

mean of the four variables. In addition, because the measure of “Have

no say on collective fields” is not available for all households, we build

an alternative aggregate index based on the last three measures of lack

of agency.22

To understand whether wives’ agency influences their level of co-

operation with each other, we exploit both bilateral games and games

with endogenously set shares. In bilateral games, we investigate whether

women with low agency tend to cooperate more with their co-wive than

with their husband and estimate the same model as in Equation 2.1, in-

teracting the identity of the coplayer with an indicator of lack of agency.

Table 2.7 reports the results and weakly confirms our intuition. With

three indicators of agency, we find that the interaction between the

agency indicator and playing with the husband (HpWp) is negative and

20While the latter measure is based on game-behavior, we take it as an indicator of women

bargaining power in real life and include it in this sub-section where we focus on inter-

household heterogeneity, rather than in the previous section that focused on inter-game

heterogeneity in agency.
21The first two indicators may be considered important measures of women’s agency in our

agricultural context, where the collective field is the primary common resource and cereals

are the main nutritional product. The exit option, often cited in the literature as a proxy

for the agency, is severely limited in exchange marriages within our context. Interviews have

shown that husbands unilaterally manage household finances, including income from selling

collective production. Therefore, lacking information on household finances may be regarded

as a proxy for agency.
22A mistake in the questionnaire implied that women with no individual fields, about 15%,

were not asked this question.
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Table 2.7: Polygamous wives agency and contribution in bilateral game

Collective Field Food Marriage Savings Mean agency (2-4) Mean agency (1-4) Share in T1 Share in T2

(1) (2) (3) (4) (5) (6) (7) (8)

Husband-Wife HpWp (A) 1.48 0.57 −2.36 −6.07 2.48 7.14∗∗ −7.15 −7.51

(1.97) (1.31) (1.66) (6.13) (2.78) (3.04) (7.57) (5.57)

HpWp × Have no say on collective field −4.53∗

(2.72)

HpWp × Don’t manage food −7.31∗∗

(3.26)

HpWp × Exchange marriage 0.69

(2.84)

HpWp × Don’t know husband’s saving 4.17

(6.54)

HpWp × Mean Agency 2 −9.58

(6.40)

HpWp × Mean Agency −15.83∗∗∗

(6.02)

HpWp × Husband share in T1 0.11

(0.16)

HpWp × Husband share in T2 0.13

(0.14)

Reference (ref.) Wife1-Wife2

Individual FE Yes

Coeffients A+(A × agency indicator) -3.05 -6.74 -1.67 -1.90 -7.10 -8.70 -7.04 -7.38

Test A+ (A × agency)=0 (p-val) 0.17 0.02 0.51 0.27 0.09 0.02 0.34 0.17

Mean of agency indicator 0.50 0.38 0.17 0.92 0.49 0.50 45.39 39.94

Observations 256 344 344 344 344 256 344 344

∗ p ≤ 0.1, ∗∗ p ≤ 0.05, ∗∗∗ p ≤ 0.01.

Note: This table presents the estimated coefficients of Equation 2.1 using fixed effect models. The outcome variable is the contribution rate in polygamy in bilateral games with an

equal share of the revenue in the common pot. The table compares the contribution rates of polygamous wives when playing with their husbands (HpWp) versus when playing with

their co-wives (Wife1-Wife2) while interacting with the following lack of agency proxies: ”Have no say on collective fields” equals 1 if the two wives declared having no say in the

management of collective fields; ”Don’t manage food” equals 1 if the wives rarely manage the distribution of cereals (as reported by the husband); ”exchange marriage” equals 1 if

both wives’ marriage was based on an arrangement between families that avoids bride-price and precludes separation (see details in Section 2.3); ”Don’t know husband’s saving”

equals 1 if wives declare having no information on their husbands’ savings. Mean Agency represents the simple average of lack of agency indicators. Mean Agency 2 considers 3

indicators of agency (Due to missing data in the variable ’no say on collective field’). Husband share in T1 and T2 represents the individual share allocated to the husband when

he decides alone on sharing rules (T1) or when all spouses decide together (T2), respectively. Standard errors in parentheses are bootstrapped and clustered at the village level.

significantly different from zero, suggesting that women with low agency

tend to contribute relatively less when playing a public good game with

their husband (relative to their contribution with their co-wife). For

example, women who report having no say in collective field decisions

decrease their contributions by an additional 4.5 percentage points when

playing with their husbands (column 1). Yet with other indicators, the

estimated coefficient on the interaction term is not significantly different

from zero.

Turning to games with endogenously set shares, we investigate whether

women with low agency take more advantage of the opportunity to de-

crease their husband share from the collective pot (suggesting that they

are more willing to ally against the husband). While women partici-

pate into decisions regarding shares in T2 and T3, it may be easier for

them to depress the husband’s share in T3 since he is absent and does

not learn about it. In practice we estimate the following equation with
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household fixed effects:

husband shareh,g = α∗ gameg+β ∗ gameg×agencyh+Hh+ ϵh,g (2.3)

where the indices h and g represent the household and the game.

The variable husband share indicates the share of the collective pot

accruing to the husband in game g. The variable agency equals 1 if

the two co-wives report lacking the agency indicator. H denotes the

household fixed effects. Standard errors are bootstrapped and clustered

at the village level.

Table 2.8: Polygamous wives agency and husband shares

Collective Field Food Marriage Savings Mean agency (2-4) Mean agency (1-4) Share in T1 Share in T2

(1) (2) (3) (4) (5) (6) (7) (8)

Joint decision T2 (A) −3.44 −5.10∗∗∗ −5.38∗∗∗ −0.48 −3.03 −1.31

(2.43) (1.48) (1.38) (6.29) (2.88) (4.66)

Wives alone T3 (B) −17.14∗∗∗ −19.41∗∗∗ −19.09∗∗∗ −11.23∗ −11.32∗∗ −10.79∗ 14.17∗∗∗ 6.20

(2.45) (2.50) (2.09) (6.08) (5.42) (5.66) (3.20) (5.93)

T2 × Have no say on collective field −2.62

(3.32)

T3 × Have no say on collective field −5.95∗

(3.40)

T2 × Don’t manage food −0.91

(1.52)

T3 × Don’t manage food −2.79

(3.50)

T2 × Exchange marriage −0.40

(3.17)

T3 × Exchange marriage −7.96

(5.54)

T2 × Don’t know husband’s saving −5.42

(6.57)

T3 × Don’t know husband’s saving −10.07∗

(5.82)

T2 × Mean Agency 2 −4.92

(4.58)

T3 × Mean Agency 2 −18.61∗

(9.90)

T2 × Mean Agency −6.89

(8.09)

T3 × Mean Agency −18.66

(11.49)

T3 × Husband share in T1 −0.64∗∗∗

(0.09)

T3 × Husband share in T2 −0.67∗∗∗

(0.14)

Reference Husband alone (T1)

Individual FE Yes

Coefficients A+(A × Agency) -6.06 -6.01 -5.78 -5.89 -7.95 -8.19

Test A+(A × Agency)=0 (p-val) 0.00 0.00 0.03 0.00 0.00 0.03

Coefficients B+(B × Agency) −23.09 −22.19 −27.05 −21.30 −29.92 −29.45 13.53 5.53

Test B+(B × Agency)=0 (p-val) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.34

Mean of agency indicator 0.50 0.38 0.17 0.92 0.49 0.50 45.39 39.94

Observations 192 258 258 258 258 192 172 172

∗ p ≤ 0.1, ∗∗ p ≤ 0.05, ∗∗∗ p ≤ 0.01.

Note: This table presents the estimated coefficients of Equation 2.3 using fixed effect models. The outcome variable is the individual share of the husband when players define the

rules of allocation of the revenue in the common pot. The table presents the change in the share of polygamous husbands in T1 (Husband decides alone on sharing rules), T2 (all

spouses decide together) and T3 (co-wives decide alone); interacting with the following lack of women’s agency proxies: ”Have no say on collective fields” equals 1 if the two wives

declared having no say in the management of collective fields; ”Don’t manage food” equals 1 if the wives rarely manage the distribution of cereals (as reported by the husband);

”exchange marriage” equals 1 if both wives’ marriage was based on an arrangement between families that avoids bride-price and precludes separation (see details in Section 2.3);

”Don’t know husband’s saving” equals 1 if wives declare having no information on their husbands’ savings. Mean Agency represents the simple average of lack of agency indicators.

Mean Agency 2 considers 3 indicators of agency (Due to missing data in the variable ’no say on collective field’). Husband share in T1 and T2 represents the individual share

allocated to the husband when he decides alone on sharing rules (T1) or when all spouses decide together (T2), respectively. Standard errors in parentheses are bootstrapped and

clustered at the village level.
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Table 2.8 reports the results. If women with low agency are more

likely to ally and depress the husband’s share, we would expect the

interaction between T3 and the low agency indicator to be negative.

This is the case for all eight measures we use and for five indicators

the estimated coefficient on the interaction term is significantly different

from zero. The effect of lack of agency is large. For example, results

reported in column 5 (using a mean agency indicator) suggest that, in a

household where co-wives lack agency according to the three indicators,

co-wives depress the husband’s share by an additional 19 percentage

points in T3, compared to a household were co-wives would not jointly

lack agency according to any of the three indicators. The results using

the husband’s share in T1 or even in T2 (columns 7 and 8) also confirm

that women agree to decrease his share substantially when they have

low bargaining power to start with. This last point is further illustrated

by Figures 2.A.1 and 2.A.2 in the appendix which plot the cumulative

distribution of the difference in the husband share in T3 and T2 (Figure

2.A.1) and T3 and T1 (Figure 2.A.2), separately for women with a

low agency indicator and other women (for the various binary indicator

measures). It is striking that the cumulative distribution for women with

relatively lower levels of agency almost always first-order stochastically

dominates the distribution for women with relatively higher levels of

agency: the former are more likely to decrease the husband share when

they decide among themselves about it.

Finally, Table 2.A.9 and 2.A.10 in the appendix provide similar anal-

yses when we use indicators of lack of agency defined at the woman level

(instead of household indicators of lack of agency for both women). If

only one wife has a low level of agency, it is not clear that cooperation

among co-wives will be particularly strong.23 The results confirm this in-

tuition: while the signs of the estimated coefficients suggest that women

with low agency tend to be relatively more cooperative with their co-

wife, the coefficients on the interaction terms are less often significantly

different from zero.

Taken together, our results suggest that, when mutual interests are

at stake, co-wives with low agency exhibit relatively higher levels of coop-

eration (compared to their cooperation with the husband). Additionally,

23See Footnote 19.
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to protect their interests, they are more inclined to form coalitions and

undermine their husbands’ interests. We argue that since co-wives lack

agency, they have little to gain by cooperating with the husband (as he

likely appropriates most of the surplus from cooperation) and more to

gain by cooperating with each other (as they increase their chances of

improved access to common resources).

2.6 Overall cooperation and household efficiency:

a comparison of monogamous and polyga-

mous households

Our analyses so far suggest that, in polygamous households, the co-wives

cooperation level is not lower than the cooperation between husband

and wife and that woman agency is an important determinant of co-

wives cooperation. In polygamous households, whether in the games

or in life, husbands control an important share of collective resources.

This implies that co-wives may have little to gain from cooperating with

the husband (but may instead have incentives to ally with the co-wife).

This conjecture suggests that inefficiencies (or lack of cooperation) in

households may be related to the lower individual bargaining power of

women.

In this section, we turn to a comparison of polygamous and monog-

amous households to investigate whether cooperative behavior differs

fundamentally across household types. First, we compare overall cooper-

ation levels between monogamous and polygamous households. We then

explore whether the determinants of cooperation differ across monoga-

mous and polygamous households, focusing on the share of the collective

pot obtained by individual members, their participation in the decision

regarding shares, and the belief about other’s contribution.24

24Systematic differences across monogamous and polygamous households may be due to

differences in the incentive to cooperate but also to differences in the “type of individuals”

who are monogamous versus polygamous household members. In other words, the selection of

specific members into one or another type of household could drive systematic differences. To

investigate the potential selection of more cooperative individuals in monogamous households

(for example), we compare the propensity to cooperate with a stranger (in a Public Good

Game) across household types (Barr et al., 2019). Results in Table 2.A.8 in the appendix

indicate that contribution rates when playing with strangers do not depend on the type of
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To quantify effective cooperation in households, we rely on the house-

hold average contribution to the collective pot (expressed in percent).

This average is equivalent to the ratio of the effective household gain

from cooperation to the maximum achievable gain and can thus be in-

terpreted as a measure of household efficiency.25

Table 3.2 provides descriptive statistics of household efficiency in

each game, distinguishing between monogamous and polygamous cou-

ples. T-tests of equality of means are reported at the bottom of the

table. Table 2.10 provides the same evidence in a regression framework,

corresponding to the following linear equation:

efficiencyh,g = α∗gameg+β∗gameg×monogamoush+Xh+ϵh,g (2.4)

where Xh represents game and household characteristics, including enu-

merator fixed effect (FE), village FE, game order, number of children,

husband age, husband ethnicity, husband religion, husband education,

whether husband works outside the household, household assets, whether

husband has an income generating activity.26 Standard errors are clus-

tered at the village level. Columns 1 and 2 focus on bilateral games with

equal shares (without and with household control variables) while col-

umn 3 includes games with player-set shares (with T1, where husbands

decide alone about shares as the excluded category).27

The comparison of monogamous and polygamous households reveals

that efficiency levels are higher in monogamous households, yet only in

equal share games. Indeed figures reported in Panel A of Table 3.2 (and

columns 1 and 2 of Table 2.10) reveal that for all two-by-two games in

household for both men and women, suggesting the absence of selection. It can also be noted

that polygamy is often a transitory situation for an individual, following and/or followed by

periods of monogamy.
25Let ᾱ be the average fraction of their endowment that household members contributed to

the collective pot. In a polygamous household, the net gain to the household of this average

level of contribution is 0.5 ∗ 3 ∗ ᾱe (with e being the individual endowment). The ratio of

effective to maximum gain is then 0.5∗3∗ᾱe
0.5∗3∗e = ᾱ. The same reasoning applies to monogamous

couples. ᾱ thus represents the share of potential gain actually realized by the household.
26For descriptive statistics of control variables, see Table 2.1
27It is important to clarify that T1 is consistent across both polygamous and monogamous

households, as the husband decides sharing rules. T2 involves joint decision-making by both

spouses in monogamous households and by all three spouses in polygamous households.

In T3, in monogamous households, the sole wife makes the allocation decision, while in

polygamous households, decisions are made jointly by the two co-wives.
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Table 2.9: Household efficiency across games: averages

Equal Share Husband alone (T1) Joint Decision(T2) Wives alone(T3)

(A) (B) (C) (D)

Monogamous Husband-Wife (1) 90.90 79.71 82.33 82.44

Polygamous Husband-Wife1 (2) 86.95

Polygamous Husband-Wife2 (3) 83.60

Polygamous Wife1-Wife2 (4) 86.22

Polygamous Husband-Wife1-Wife2 (5) 82.89 77.02 82.98 80.60

Pairwise t-test (p-values)

(1) vs (2) 0.08

(1) vs (3) 0.00

(1) vs (4) 0.06

(1) vs (5) 0.00 0.36 0.83 0.47

N 86 86 86 86

Note: This table presents rates of efficiency, defined as the share of actual gain in the maximum potential gain (full cooperation gain). Each row represents the players

involved in the game. In the “Equal share” games, all the participating players contribute and the total revenue in the common pot (total contribution*1.5) is shared

equally among players. In T1, the husband makes the allocation decisions for the revenue in the common pot alone; in T2 all spouses decide together on sharing rules;

In T3 the wives (wife) decide(s) alone on sharing rules. The four penultimate lines report the p-values of the test of equality of means (of efficiency).

polygamous couples (husband playing with either wife or wives playing

with each other), efficiency is significantly lower in polygamous house-

holds. Yet the differences often lose their statistical significance when

we add controls (column 2 of Table 2.10), even if the sizes of coefficients

remain similar. In contrast, the differences between monogamous and

polygamous households vanish in games with players-set shares (Table

3.2, pairwise ttest (1) vs (5)). The lack of difference between monoga-

mous and polygamous households in the second set of games is an impor-

tant result, as these games are more likely to reflect real-life situations,

where gains from cooperation are not equally shared across household

members and where sharing rules are household-specific. Taken at face

value, this result suggests that willingness to cooperate in a classic pub-

lic good game (with equal shares) may not reflect actual cooperation

levels when household-relevant shares are applied.

The contrast between monogamous couples’ behavior in equal-share

games and their behavior in player-set games is intriguing. Our discus-

sion about incentives to cooperate (in polygamous households) suggests

that if players expect lower share of the public good they may decrease

their contribution. Table 2.A.2 in the appendix reports shares across

treatments in monogamous households and suggests that, on average,

these remain more balanced than in polygamous households. Yet these

averages may hide heterogeneity and we now test whether members of

monogamous households respond to the same incentives to cooperate as

members of polygamous households.

To this end, we estimate again Equation 2.2 including monogamous
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Table 2.10: Household efficiency across games: regression analysis

Equal shares (bilateral) Player-set shares

(1) (2) (3)

Polygamous Husband Wife1 −3.95∗∗ −3.07

(1.71) (2.57)

Polygamous Husband-Wife2 −7.30∗∗∗ −6.41∗∗

(2.10) (2.76)

Polygamous Wife1-Wife2 −4.68∗∗ −3.80

(2.23) (3.04)

Joint Decision T2 (A) 5.97∗∗∗

(1.80)

Wives alone T3 (B) 3.59∗

(1.81)

T2 × Monogamous (C) −3.35

(2.96)

T3 × Monogamous (D) −0.85

(3.09)

Monogamous 1.65

(4.08)

Reference Monogamous Husband-Wife Husband alone

Controls No Yes Yes

Coefficients A+C 2.62

Test A+C=0 (p-val) 0.35

Coefficients B+D 2.73

Test B+D=0 (p-val) 0.17

Mean Efficiency (Y) 86.92 86.92 80.85

Observations 344 344 516

∗ p ≤ 0.1, ∗∗ p ≤ 0.05, ∗∗∗ p ≤ 0.01.

Note: This table presents the variation in efficiency rates across treatments using OLS estimation of Equation 3.A.1. Efficiency is defined as the proportion of

actual gain to the maximum potential gain (full cooperation gain). In the “Equal share” games, all participating players contribute, and the total revenue in the

common pot (total contribution*1.5) is shared equally among them. The first three rows present the players involved in the bilateral games with equal shares. In

Player-set share games, the decision-maker regarding sharing rules varies. In T1, the husband makes the allocation decisions for the revenue in the common pot

alone; in T2, all spouses decide together on sharing rules; in T3, the wives (or wife) decide(s) alone on sharing rules. Controls include: enumerator Fixed Effects

(FE), village FE, game order, number of children, husband age, husband ethnicity, husband religion, husband education, whether the husband works outside the

household, household assets, and whether the husband has an Income-Generating Activity. Standard errors in parentheses are clustered at the village level.

households and interacting the determinants of cooperation with a bi-

nary variable for polygamous households. Results are reported in Table

2.A.5 in the appendix. It is striking that members of monogamous

and polygamous households react similarly to their participation in the

decision-making process and to the share28 they obtain in the games: the

interaction terms between polygamous and these variables are not sig-

nificantly different from zero (even if the size of the interaction between

28Even if shares are not known by all players (except in T2), it is likely that they form

expectations regarding these shares and contribute accordingly.
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participation and polygamy is not small and suggest that members of

polygamous households may be more sensitive to this aspect).

An interesting contrast emerges for the role of belief about other’s

contribution: it is a stronger determinant of contribution in polygamous

than in monogamous households. In three-player games (in polygamous

households), we observe that each co-wife’s contribution depends on

her belief regarding the other co-wife’s contribution, rather than on her

belief regarding the husband’s contribution. As for the husband’s con-

tribution, it is positively correlated with his belief regarding the first

wife’s contribution and is independent of his belief about the second

wife’s contribution (see Table 2.A.6, columns 4 and 5 in appendix). The

contrasted effect of belief about co-wife versus belief about husband

contribution on polygamous women contribution echoes with findings

by Barr et al. (2019) in Nigeria. They conclude that reciprocity mo-

tivates co-wife cooperation while the husband-wife relationship is more

likely altruistic.

All in all, our comparison of monogamous and polygamous house-

hold suggest that overall levels of cooperation are not fundamentally

different across these household types (especially when household mem-

bers themselves set sharing rules, as is the case in real life). This finding

contrasts with the existing literature on public good games in polyga-

mous versus monogamous households. Yet this literature relies on PGG

with equal shares, which, as seen above, trigger more cooperative be-

havior than games with endogenously set shares (which are more likely

to reflect reality). Furthermore, individual stakes in collective gains

(shares) are very important determinants of cooperative behavior, both

for monogamous and polygamous household members and they are over-

all quite sensitive to their participation in the decision-making process.

The only strong difference between household types relates to the role

of belief: it seems that polygamous household members are more likely

to be conditional cooperators than monogamous members, possibly be-

cause altruism levels are lower.

Finally, a last important conclusion of the analysis is that, when

women are involved in setting the shares (T2 and T3), efficiency levels

are higher. Indeed, T1 corresponds to the lowest level of efficiency for

both types of households (even if, in monogamous households, the differ-
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ence in efficiency between T1 and T2 or T3 is not significantly different

from zero): when husbands decide on their own on the share allocated

to others (in line with the prevailing norm), the average contribution in

the household is the lowest (column 3 of Table 2.10).

2.7 Concluding discussion

Our analyses reveal that in polygamous households in northern Benin,

co-wives are more cooperative with each other than with their husband.

In comparable public good games, Barr et al. (2019) and Munro et al.

(2019) found the opposite in northern Nigeria. We hypothesize that

the difference may stem both from the fact that we allow for player-set

allocation rules and from the very low level of agency of women in Benin

that increases incentives for wives to cooperate with each other more

than with their husbands. Our findings suggest that, within our sample,

women with less agency are more willing to coalesce and play against

their husband’s interests. As discussed by Baland & Ziparo (2018), these

women have relatively little to lose by being less cooperative with their

husbands. Co-wives who face challenges in obtaining better access to

resources individually will be more likely to form a coalition and play

against the husband (as suggested by theories of coalition formation in

contests detailed in Section 2.2).

Another important result is that when women participate in the de-

cision regarding sharing rules, they tend to contribute more to the public

good even if husbands retain the highest share of common resources. Ef-

ficiency levels in polygamous households are high in this case. In this re-

gard, our findings somehow contrast Verschoor et al. (2019) who suggest

that allocations deviating from prevailing social norms result in lower

levels of contribution and efficiency in public good games. Indeed in our

case, granting women decision-making authority increases their willing-

ness to cooperate among themselves, consequently leading to greater

efficiency (even if the husband’s contribution significantly decreases in

that case).29 This conclusion somehow echoes randomized control trials

29If there is some reluctance of women to deviate from prevailing decision-making processes,

cooperation levels elicited in our games may be a lower bound estimate of their willingness

to cooperate.
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aimed at promoting joint management of collective resources in devel-

oping countries (see Pierotti et al., 2023 for a comprehensive review). In

the majority of cases, these interventions led to improved intrahousehold

dynamics, with women participating more in decision-making regarding

collective resources. Findings from Côte d’Ivoire suggested that coop-

eration led to increased efficiency in agricultural production (Donald et

al., 2022).



Appendix

2.A Additional Tables and Figures

Table 2.A.1: Contribution in equal share games: averages

Partner Monogamous HH Polygamous HH

Husband Wife Husband Wife 1 Wife 2 test diff=0

Player

Monogamous HH

Husband 92.21

Wife 89.59

Polygamous HH

Husband 88.66 84.48 0.22

Wife 1 85.23 85.35 0.97

Wife 2 82.73 87.09 0.22

Three players games 85.52 80.35 82.79

Note: This table presents contribution rates as a percentage of the initial endowment for each game. Each row

corresponds to one player and each column to a partner (for example, the figure reported in the first column

indicates that monogamous wives contribute on average almost 90% of their endowment when playing with

their husband). The last column reports the results of test of equality of means across partners. In all these

games, participating players contribute, and the total revenue in the common pot (total contribution*1.5) is

shared equally among them. The last column presents the p-values of tests on the equality of means.

87
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Table 2.A.2: Average individual shares across games

Total average Husband Alone T1 Joint Decision T2 Wives alone T3 Pairwise t-test

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

Polygamous Husband 36.75 45.39 39.94 24.92 -5.45*** -20.48***

(13.98) (12.09) (10.97) (9.82)

Polygamous Wife 1 32.28 27.84 30.97 38.04 3.13*** 10.20***

(7.83) (6.42) (7.54) (5.66)

Polygamous Wife 2 30.96 26.77 29.08 37.04 2.32** 10.27***

(7.13) (6.29) (5.34) (5.17)

Monogamous Husband 50.07 57.92 51.08 41.23 -6.84*** -16.69***

(14.91) (15.28) (12.56) (11.76)

Monogamous Wife 49.93 42.08 48.92 58.77 6.84*** 16.69***

(14.91) (15.28) (12.56) (11.76)

Observations 258 86 86 86 172 172

Note: This table presents the average shares (in percentage of total revenue) allocated to each player by the decision maker(s). To construct these share, we

proposed three scenarios of revenue in the common pot to the decision makers, and we asked them to allocate the revenue among all players. All players

contribute, knowing who defines the rules but unaware of their individual share if they were not involved in decision making. T1 - The husband decides alone on

sharing rules; T2 - All spouses decide together on sharing rules; T3 - The wives decide alone on sharing rules. Note */**/*** pairwise mean difference significant

at 10%/5%/1%. Standard deviations in parentheses.

Table 2.A.3: Average individual contribution in players-set shares games

Total average Husband Alone T1 Joint Decision T2 Wives alone T3 Pairwise t-test

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

Polygamous Husband 83.86 87.73 87.56 76.28 -0.17 -11.45***

(22.58) (20.11) (20.90) (24.76)

Polygamous Wife 1 79.83 74.24 81.22 84.01 6.98* 9.77***

(23.02) (26.72) (22.33) (18.40)

Polygamous Wife 2 76.92 69.07 80.17 81.51 11.10** 12.44***

(27.90) (30.80) (27.11) (24.00)

Monogamous Husband 82.52 84.53 84.30 78.72 -0.23 -5.81

(22.64) (23.80) (21.39) (22.44)

Monogamous Wife 80.47 74.88 80.35 86.16 5.47 11.28***

(25.86) (27.86) (27.51) (20.59)

Observations 258 86 86 86 172 172

Note: This table presents contribution rates as a percentage of the initial endowment for each game. In all the games the players define the sharing rules of

the revenue in the common pot. The game treatments include: T1 - The husband decides alone on sharing rules; T2 - All spouses decide together on sharing

rules; T3 - The wives decide alone on sharing rules.. Note */**/*** pairwise mean difference significant at 10%/5%/1%. Standard deviation in parentheses.
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Table 2.A.4: Player-set shares and contributions: regressions analyses

Wives Shares Contributions

Monogamous Polygamous Monogamous Polygamous

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

Joint decision T2 (A) 6.84∗∗∗ 3.13∗∗∗ −0.23 −0.17

(1.42) (0.92) (2.65) (2.08)

Wives alone T3 (B) 16.69∗∗∗ 10.20∗∗∗ −5.81∗∗∗ −11.45∗∗∗

(2.96) (1.15) (2.21) (3.45)

T2 × Wife 1 (C) 5.70 7.15∗∗

(4.24) (3.39)

T2 × Wife 2 (D) −0.82 11.28∗∗∗

(0.87) (3.92)

T3 × Wife 1 (E) 17.09∗∗∗ 21.22∗∗∗

(4.65) (4.92)

T3 × Wife 2 (F) 0.07 23.90∗∗∗

(0.67) (4.84)

Reference Husband alone (T1) Husband alone (T1)

Individual FE Yes Yes

Coefficients A+C 5.47 6.98

Test A+C=0 (p-val) 0.13 0.01

Coefficients A+D 2.32 11.10

Test A+D=0 (p-val) 0.00 0.00

Coefficients B+E 11.28 9.77

Test B+E=0 (p-val) 0.00 0.00

Coefficients B+F 10.27 12.44

Test B+F=0 (p-val) 0.00 0.00

Mean Y 49.93 31.62 81.49 77.02

Observations 258 516 516 774

∗ p ≤ 0.1, ∗∗ p ≤ 0.05, ∗∗∗ p ≤ 0.01.

Note: This table presents variation (in percentage points) in individual share (as percent of the total revenue) and

contribution rates (as percent of initial endowment) across games using Fixed effect estimation of Equation 2.1. In

Column 1 and 2, only wives are observed (interaction terms contrasting first and second wives in polygamy) while in

column 3 and 4 husbands are observed in addition (interactions contrasting husbands and wife/wives). In monogamous

households Wife 1 refers to the unique wife. In all the games, the players define the sharing rules. The game treatments

include: T1 - The husband decides alone on sharing rules; T2 - All spouses decide together on sharing rules; T3 - The

wives decide alone on sharing rules. Standard errors in parentheses are bootstrapped and clustered at the village level
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Table 2.A.5: Participation, beliefs and contribution: regressions anal-

yses

All Wives Husbands

(1) (2) (3) (4) (5) (6)

Participate (A) 6.24∗∗∗ 4.08∗∗ 6.38∗∗∗ 4.64 5.60∗∗∗ 3.49∗∗

(1.42) (2.08) (1.63) (3.88) (1.49) (1.76)

Participate × Polygamous (B) 2.79 2.09 3.53

(3.01) (4.88) (3.80)

Share (C) 0.26∗∗∗ 0.26∗∗∗ 0.29∗∗∗ 0.31∗∗∗ 0.24∗∗ 0.21∗∗

(0.09) (0.09) (0.09) (0.12) (0.10) (0.10)

Share × Polygamous (D) 0.02 −0.02 0.06

(0.16) (0.19) (0.21)

Beliefs about partner (E) 0.27∗∗∗ 0.12∗ 0.31∗∗∗ 0.13 0.21∗∗∗ 0.09

(0.05) (0.06) (0.08) (0.11) (0.06) (0.08)

Beliefs about partner × Polygamous (F) 0.27∗∗∗ 0.28∗∗ 0.26∗∗∗

(0.07) (0.11) (0.10)

Individual FE Yes Yes Yes Yes Yes Yes

Coefficients A+B 6.88 6.73 7.02

Test A+B=0 (p-val) 0.00 0.00 0.02

Coefficients C+D 0.28 0.29 0.27

Test C+D=0 (p-val) 0.04 0.03 0.15

Coefficients E+F 0.39 0.41 0.36

Test E+F=0 (p-val) 0.00 0.00 0.00

Mean Contribution (Y) 81.08 81.08 79.52 79.52 83.52

Observations 1290 1290 774 774 516 516

∗ p ≤ 0.1, ∗∗ p ≤ 0.05, ∗∗∗ p ≤ 0.01.

Notes: This table presents the estimated coefficients of Equation 2.2 using fixed effect estimations. The outcome variable is the contribution rate when players

establish the sharing rules for the total revenue. The variable ‘participate’ takes a value of 1 if the player was involved in defining the sharing rules (T1 and T2 for

the husband; T2 and T3 for wives). ‘Share’ represents the individual share in each game. ‘Beliefs about partner’ indicate the guess about the contribution rate of

the playing partner (as a percentage of the initial endowment). Standard errors in parentheses are bootstrapped and clustered at the village level.
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Table 2.A.6: Participation, beliefs and contribution in polygamous

unions: regressions analyses

All Wives Husband

(1) (2) (3) (4) (5)

Participate (A) 6.88∗∗∗ 7.02∗∗ 4.10 2.12 6.46∗∗

Participate × Wife 1 (B) −2.92

Participate × Wife 2 (C) 2.23 5.16 6.20

Share (D) 0.28∗∗ 0.27 0.36∗∗ 0.26∗ 0.26

Share × Wife 1 (E) 0.09

Share × Wife 2 (F) −0.03 −0.12 −0.19

Beliefs about partner (G) 0.39∗∗∗ 0.36∗∗∗ 0.46∗∗∗

Beliefs about partner × Wife 1 (H) 0.11

Beliefs about partner × Wife 2 (I) −0.00 −0.11

Beliefs about Husband (J) 0.01

Beliefs about Husband × Wife 2 (K) −0.03

Beliefs about Co-wife (L) 0.48∗∗∗

Beliefs about Co-wife × Wife 2 (M) −0.10

Beliefs about Wife 2 −0.08

Beliefs about Wife 1 0.44∗∗∗

Individual FE Yes Yes Yes Yes Yes

Coefficients A+B 4.10

Test A+B=0 (p-val) 0.11

Coefficients A+C 9.26 9.26 8.32

Test A+C=0 (p-val) 0.01 0.01 0.01

Coefficients D+E 0.36

Test D+E=0 (p-val) 0.03

Coefficients D+F 0.24 0.24 0.07

Test D+F=0 (p-val) 0.32 0.32 0.74

Coefficients G+H 0.46

Test G+H=0 (p-val) 0.00

Coefficients G+I 0.35 0.35

Test G+I=0 (p-val) 0.00 0.00

Coefficients J+K −0.02

Test J+K=0 (p-val) 0.84

Coefficients L+M 0.38

Test L+M=0 (p-val) 0.00

Observations 774 774 516 516 258

∗ p ≤ 0.1, ∗∗ p ≤ 0.05, ∗∗∗ p ≤ 0.01.

Note: This table presents the estimated coefficients of Equation 2.2 using fixed effect estimations for polygamous households. The outcome

variable is the contribution rate when players establish the sharing rules for the total revenue. The variable ‘participate’ takes a value of 1

if the player was involved in defining the sharing rules (T1 and T2 for the husband; T2 and T3 for wives). ‘Share’ represents the individual

share in each game. ‘Beliefs about partner (wife i, husband)’ indicate the guess about the contribution rate of the playing partner, husband

or wife i (as a percentage of the initial endowment). Standard errors in parentheses are bootstrapped and clustered at the village level.
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Table 2.A.7: Game order and Husband share in T3

Monogamous Polygamous

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

T2 before T3 1.23 −10.73 3.43 −10.40

(3.82) (12.49) (3.57) (11.08)

T2 before T3 × Husband share in T2 0.23 0.34

(0.25) (0.27)

Husband Share in T2 0.04 −0.07

(0.29) (0.19)

Reference T3 played before T2

Controls Yes

Mean husband share in T2 51.08 39.94

Mean T2 before T3 0.71 0.56

Observations 86 86 86 86

Note: This table compares the shares of husbands in T3 in games where T2 (all spouses decide on the

sharing rules) was played before T3 (wives/wife decide(s) alone on the sharing rules) and games where T3

was played before T2 using OLS estimation. Controls include: number of children, age, ethnicity, religion,

education, whether the individual works outside the household, household assets, whether the individual

has an Income-Generating Activity and village Fixed Effects. Standard errors in parentheses are clustered

at the village level.

Table 2.A.8: Selection: Contribution with Strangers (Equal share)

Wives Husbands

(1) (2)

Polygamous household −1.97 0.04

(5.53) (4.39)

Reference Monogamous household

controls Yes

Mean Contribution (Y) 50.55 51.28

Observations 258 172

∗ p ≤ 0.1, ∗∗ p ≤ 0.05, ∗∗∗ p ≤ 0.01.

Note: This table compares contribution rates of polygamous and

monogamous spouses when playing with strangers (individuals out-

side their household) using OLS estimation. Controls include: re-

lation to the household head, number of children, age, ethnic-

ity, religion, education, whether the individual works outside the

household, household assets, whether the individual has an Income-

Generating Activity and village Fixed Effects. Standard errors in

parentheses are clustered at the village level.
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Table 2.A.9: Contribution in bilateral game and co-wives’ individual

agency

Collective Field Food Marriage Savings Mean agency (1-4) Mean agency (2-4)

(1) (2) (3) (4) (5) (6)

Husband-Wife HpWp (A) −2.78 0.52 −2.98∗ −1.76 1.13 −0.08

(3.04) (2.22) (1.65) (3.72) (4.80) (2.60)

HpWp × Has no say on collective field 2.22

(3.29)

HpWp × Doesn’t manage food −4.52

(3.60)

HpWp × Exchange marriage 2.67

(3.23)

HpWp × Doesn’t know husband’s saving −0.61

(4.70)

HpWp × Mean Agency 1 −3.87

(8.11)

HpWp × Mean Agency 2 −3.86

(5.56)

Reference (ref.) Wife1-Wife2

Individual FE Yes

Coeffients A+(A × agency indicator) -0.56 -4.00 -0.31 -2.37 -2.74 -3.94

Test A+ (A × agency)=0 (p-val) 0.78 0.08 0.92 0.24 0.50 0.27

Mean of agency indicator 0.71 0.61 0.28 0.78 0.60 0.56

Observations 250 344 344 344 250 344

∗ p ≤ 0.1, ∗∗ p ≤ 0.05, ∗∗∗ p ≤ 0.01.

Notes: This table presents the estimated coefficients of Equation 2.1 using fixed effect models. The outcome variable is the contribution rate in

polygamy in bilateral games with an equal share of the revenue in the common pot. The table compares the contribution rates of polygamous

wives when playing with their husbands (HpWp) versus when playing with their co-wives (Wife1-Wife2) while interacting with the following lack

of agency proxies: “Has no say on collective fields” equals 1 if the wife declared having no say in the management of collective fields; “Doesn’t

manage food” equals 1 if the wife rarely manages the distribution of cereals; “exchange marriage” equals 1 if the wife’s marriage was based on an

arrangement between families that avoids bride-price and precludes separation (see details in Section 2.3); “Doesn’t know husband’s saving” equals

1 if the wife declare having no information on her husband’s savings. Mean Agency represents the simple average of lack of agency indicators.

Mean Agency 2 considers 3 indicators of agency (Due to missing data in the variable ‘no say on collective field’). Standard errors in parentheses

are bootstrapped and clustered at the village level.
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Table 2.A.10: Husband share and polygamous wife’ individual agency

Collective Field Food Marriage Savings Mean agency (2-4) Mean agency (1-4)

(1) (2) (3) (4) (5) (6)

Joint decision T2 (A) −3.34 −5.32∗∗∗ −4.95∗∗∗ −4.95 −3.70 −1.25

(2.42) (1.58) (1.44) (3.05) (3.20) (4.22)

Wives alone T3 (B) −13.98∗∗∗ −19.09∗∗∗ −18.60∗∗∗ −17.34∗∗∗ −11.85∗∗ −7.66

(3.23) (2.94) (1.72) (3.09) (4.88) (5.42)

T2 × Has no say on collective field −2.29

(2.80)

T3 × Has no say on collective field −8.37∗∗

(3.70)

T2 × Doesn’t manage food −0.22

(1.31)

T3 × Doesn’t manage food −2.27

(2.98)

T2 × Exchange marriage −1.80

(2.09)

T3 × Exchange marriage −6.74∗∗

(3.28)

T2 × Doesn’t know husband’s saving −0.63

(3.09)

T3 × Doesn’t know husband’s saving −3.99

(4.02)

T2 × Mean Agency 2 −3.13

(4.44)

T3 × Mean Agency 2 −15.45∗

(9.07)

T2 × Mean Agency 1 −6.18

(6.09)

T3 × Mean Agency 1 −20.41∗∗

(9.24)

Reference Husband alone (T1)

Individual FE Yes

Coefficients A+(A × Agency) -5.63 -5.54 -6.74 -5.59 -6.83 -7.43

Test A+(A × Agency)=0 (p-val) 0.00 0.00 0.00 0.00 0.00 0.00

Coefficients B+(B × Agency) −22.35 −21.36 −25.33 −21.34 −27.30 −28.07

Test B+(B × Agency)=0 (p-val) 0.00 0.00 0.00 0.00 0.00 0.00

Mean of agency indicator 0.71 0.61 0.28 0.78 0.56 0.60

Observations 375 516 516 516 516 375

∗ p ≤ 0.1, ∗∗ p ≤ 0.05, ∗∗∗ p ≤ 0.01.

Note: This table presents the estimated coefficients of Equation 2.3 using fixed effect models. The outcome variable is the individual share of the

husband when players define the rules of allocation of the revenue in the common pot. The table presents the change in the share of polygamous

husbands in T1 (Husband decides alone on sharing rules), T2 (all spouses decide together) and T3 (co-wives decide alone); interacting with the following

lack of woman’s individual agency proxies: “Has no say on collective fields” equals 1 if the wife declared having no say in the management of collective

fields; “Doesn’t manage food” equals 1 if the wife rarely manage the distribution of cereals; “exchange marriage” equals 1 if the wife’s marriage was

based on an arrangement between families that avoids bride-price and precludes separation (see details in Section 2.3); “Doesn’t know husband’s saving”

equals 1 if the wife declares having no information on her husband’s savings. Mean Agency represents the simple average of lack of agency indicators.

Mean Agency 2 considers 3 indicators of agency (Due to missing data in the variable ‘no say on collective field’). Standard errors in parentheses are

bootstrapped and clustered at the village level.
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Figure 2.A.1: Change in Husband share T3-T2 and wives agency
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Note: This figure illustrates the cumulative distribution of the difference in polygamous

husband shares when co-wives define the sharing rules of the common pot (T3) vs when all

spouses jointly define the shares (T2), considering various proxies for women’s lack of

agency. ‘Have no agency’ indicates that the two co-wives report lacking agency, while ‘Have

agency’ indicates that they possess agency.
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Figure 2.A.2: Change in Husband share T3-T1 and wives agency
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Note: This figure illustrates the cumulative distribution of the difference in polygamous

husband shares when co-wives define the shares (T3) vs when the husband defines the

sharing rules (T1), considering various proxies for women’s lack of agency. ‘Have no agency’

indicates that the two co-wives report lacking agency, while ‘Have agency’ indicates that

they possess agency.
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Figure 2.A.3: Games played with monogamous and polygamous

spouses

 

Note: This figure presents the games played with spouses. All games were public good

games. Players decided how much to contribute to a common pot from an initial

endowment of 2000 FCFA. Contributions to the common pot were multiplied by 1.5 before

being allocated to players. In Set 1 games, the common pot was equally distributed across

players. In Set 2 games the shares were set by (some) players (before contributions took

place) and not revealed to other players . Games of Set 1 were played before games in Set

2. Within sets, the order of games was randomized.
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2.B Script

Presentation by the supervisor and interpretation by an enu-

merator.

Welcome. Thank you for taking the time to come today. We are researchers from the

University of Namur in Belgium. We are here in collaboration with the NGO Îles de Paix,

and we have invited you today for two purposes. The first is to evaluate the effects of the

Tidisaati project on the lives of your households. The second objective is to learn more about

how you make decisions regarding the management of common resources in your household.

You will play games that involve making decisions about money. For the game, we will use

real bills that do not belong to you at first, but know that at the end of the activity, you will

receive compensation depending on the decisions made during the game. So it is important

for you to take the decisions seriously.

The decisions you will make are not difficult, and there are no right or wrong answers.

All you need to think about is making decisions that would correspond to your choices in real

life. It is important to seriously consider your decisions because they will affect the amount

you bring home. Before asking you to make decisions, we will tell you everything you need

to know about the principles of the game, but first, we want to specify a few things.

First, for the game, we will use money that is not yours, but in the end, you will receive

payment in money that belongs to you. Let us clarify that the money we will use for payment

is not ours or Îles de Paix’s. We belong to a research organization that has given us the money

to use for research. Therefore, this is an exceptional activity that is not part of the usual

practices of the NGO ”Îles de Paix”.

Secondly, this study is about how each of you makes your own decisions. Therefore, it is

important that you do not talk or communicate with each other about your decisions unless

the Enumerator asks you to. Note that you will make decisions privately, and your choices

will determine the final compensation that you and your game partner will receive at the end

of the activity. Be aware that your partner will never know the decisions you have made or

the amount of your compensation (we will come back to this later).

Finally, make sure you listen carefully to us. Each of you could earn a good amount

of money here today. But this will only be possible if you understand the decisions you are

making. So listen to the instructions, ask us your questions when the opportunity arises, and

do not fall asleep. Okay. Now, our instructor will begin to explain the game.

2.B.1 First Part: Equal Share Games

The game begins when we give each of you an envelope like this one. [HOLD THE EN-

VELOPE.] It contains money. [TAKE OUT THE MONEY INSIDE AND SHOW IT.] The

person you are playing the game with will also receive an envelope with the same amount of

money.

Initially, you will make decisions in pairs. You will consider that each of you has a sum

of money [Enumerator: give two members of the household (husband and one co-wife) the

initial endowment] and that you must contribute to buy seeds for your family field, which

belongs to only the two of you. The family field is located in such a way that each of you

will go to the market to buy fertilizer and directly put it into the family field. Your partner

will not know how much fertilizer has been put into the field. Let’s consider this common

urn [Enumerator: show the common urn] as representing the family field. At harvest, the

production will be sold, and the profit will be half of the total seeds in the common field. In

other words, from the amount in the common urn, we will add half, and the grand total will

be considered as the money you earn from selling the production on the field that belongs to
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both of you. This amount will be shared equally between you. For example, if each of you

received 2000 FCFA [Enumerator: Take an envelope from one spouse’s hands and show 2000

FCFA] and each used the entire amount to purchase seeds and inputs [Enumerator: ask each

of the two spouses to put 2000 FCFA into the common urn], there will be a total of 4000

FCFA in the common pot [Enumerator: Open the common pot and show 4000 FCFA], and

we will thus add half of 4000 FCFA, which is 2000 FCFA [Enumerator: Add 2000 FCFA to

the common pot, making it 6000 FCFA. Enumerator: show the 6000 FCFA in the common

pot representing the amount from selling the production of your common field. Each will

therefore have 3000 FCFA [Enumerator: Give each 3000 FCFA in the end instead of 2000

FCFA]. Each will have earned 1000 FCFA more. If at the end of the activities, this variant

is chosen by the tablet for the final payment, we will therefore give each of you 3000 FCFA.

[Enumerator: Give each one]. Note that no one will know what you contributed, what you

earned, or the variant chosen by the tablet for the final payment in real money.

[Enumerator: Take back the envelopes and give each spouse the envelope containing

2000 FCFA]. Another scenario. If each keeps 1000 FCFA in their pocket and only uses

1000 FCFA for purchasing seeds [Enumerator: ask each spouse to put 1000 FCFA into the

common urn and keep 1000 FCFA in the envelope], There will be a total of 2000 FCFA in

the common pot [Enumerator: Show the 2000 FCFA in the urn], and we will therefore add

an additional 1000 [Enumerator: add 1000 FCFA]; making it 3000 representing what you

earned when you sold the production on the common field. So each will ultimately have the

1000 [Enumerator: show the 1000 FCFA that remained in each spouse’s hands] they kept,

and 1500 coming from the sale of the production [Enumerator: give each 1500], making it

2500 FCFA for each [Enumerator: show the total each receives]. Each will have earned an

additional 500 FCFA from their initial two thousand. If at the end of the activities, this

variant is chosen by the tablet for the final payment, we will therefore give each of you 2500

FCFA in real money individually. Note that no one will know what you contributed, what

you earned, or the variant chosen by the tablet for the final payment in real money. In short,

the more you contribute to the common pot, the greater the gain. If you decide not to put

anything in the urn, each returns home with their 2000 FCFA.

ATTENTION: As you will never know what your partner contributed, you will not

always put the same amount. Let’s look at an example [Enumerator: give the envelopes

to the husband and one wife again]. If the husband uses 1500 FCFA for purchasing seeds

[Enumerator: ask the husband to put 1500 FCFA into the common urn] and keeps 500 FCFA

for himself, and the wife only uses 500 FCFA [Enumerator: ask the wife to put 500 FCFA

into the common urn] and keeps 1500 FCFA for herself. There will be 2000 FCFA in the

common urn. We will add half, which is 1000 FCFA, so there will be 3000 FCFA in total,

considered as the amount earned from the sale. So each will have 1500 FCFA resulting from

the sale of the production on the collective field. The husband will therefore have a total of

2000 FCFA [Enumerator: show the 2000 FCFA in the husband’s hands] and will have earned

nothing more than his initial situation, and the wife will have 3000 FCFA [Enumerator: 3000

FCFA in the wife’s hands]. So she has earned 1000 FCFA. If at the end of the activities, this

variant is chosen by the tablet for the final payment, we will give the husband 2000 FCFA

and 3000 FCFA to the wife individually. Note that no one will know what you contributed,

what you earned, or the variant chosen by the tablet for the final payment in real money.

ATTENTION: As you will never know what your partner used for purchasing seeds, you

will not always put the same amount. Let’s look at another example [Enumerator: give the

envelopes to the husband and one wife again]. If the wife uses 2000 FCFA for purchasing

seeds [Enumerator: ask the wife to put 2000 FCFA into the common urn] and keeps nothing

for herself, and the husband keeps all 2000 for himself and does not contribute anything

[Enumerator: ask the husband to pretend to contribute and put nothing into the common

urn]. There will be 2000 FCFA in the common urn [Enumerator: show 2000 FCFA in the

common urn]. We will add half, which is 1000 FCFA, so there will be 3000 FCFA in total
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[Enumerator: show 3000 FCFA in the common urn], considered as the amount from the sale.

So each will have 1500 FCFA [Enumerator: give each 1500 FCFA] resulting from the sale

on the collective field. The husband will therefore have a total of 3500 FCFA [Enumerator:

show the 2000 FCFA in the husband’s hands] and will have earned 1500 FCFA more than his

initial situation, and the wife will have 1500 FCFA [Enumerator: 1500 FCFA in the wife’s

hands]. So she has lost 500 FCFA. If at the end of the activities, this variant is chosen by the

tablet for the final payment, we will give the husband 3500 FCFA in real money and 1500

FCFA to the wife individually. Note that no one will know what you contributed, what you

earned, or the variant chosen by the tablet for the final payment in real money. Consider now

that the field belongs to all three of you, and you all must contribute to purchase seeds. You

will consider that each of you has a sum of money [Enumerator: give each spouse an envelope

with 2000 FCFA as the initial endowment]. As you will never know what your partners used

for purchasing seeds, you will not always put the same amount. Let’s look at an example.

If Mr. name husband uses 2000 FCFA for purchasing seeds [Enumerator: ask Mr. to put

2000 FCFA into the common urn] and keeps nothing for himself, and name wife1 uses 500

FCFA and keeps 1500 FCFA for herself [Enumerator: ask Mrs. to put 500 FCFA into the

common urn], name wife2 uses 1500 FCFA and keeps 500 FCFA for herself [Enumerator:

ask Mrs. to put 1500 FCFA into the common urn]. There will be 4000 FCFA in the common

urn [Enumerator: show 4000 FCFA in the common urn]. We will add half, which is 2000

FCFA, so there will be 6000 FCFA in total, considered as the amount from the sale. So

each will have 2000 FCFA [Enumerator: give each 2000 FCFA] resulting from the sale on the

collective field. The husband will therefore have a total of 2000 FCFA [Enumerator: show

the 2000 FCFA in the husband’s hands] and will not have earned anything more than his

initial situation, name wife1 will have a total of 3000 FCFA [Enumerator: show 3000 FCFA

in name wife1’s hands], and will have earned 1000 FCFA. name wife2 will have 2500 FCFA

[Enumerator: show 2500 FCFA in name wife2’s hands], and will have earned 500 FCFA. If

at the end of the activities, this variant is chosen by the tablet for the final payment, we will

give the husband 2000 FCFA, 3000 to name wife1, and 2500 to name wife2. Note that no

one will know what you contributed, what you earned, or the variant chosen by the tablet

for the final payment in real money.

2.B.2 Comprehension test

TEST 1 If you received 2000 FCFA, and you contribute with your husband for seed purchase.

If you both contribute the entire amount; how much will you have in total for yourself at

the end by selling the production of your common field? In other words, how much will you

have for yourself today if both of you contribute the entire amount received?

TEST 2 If you received 2000 FCFA, and you contribute with your husband for seed purchase.

If you both contribute 1000 FCFA each; how much total revenue will you have for yourself

at the end by selling the production of your common field? In other words, how much will

you have in your own account today if both of you contribute half of the received amount?

TEST 3 If you received 2000 FCFA, and you contribute with name wife1 for seed purchase

of your common field. If you contribute 2000 FCFA and name wife1 does not contribute

anything; how much money will you have in the end for yourself? In other words, how much

money will you have for yourself today?

2.B.3 Second Part: Player-set Shares

Now we will still consider that the family field belongs to all spouses, and all must contribute

to the purchase of seeds for the family field. The game principle remains the same as before

with some variations. We will still add half of what you have contributed to get the amount

from selling the production on the family field. Note that this time the distribution will be
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according to the rules that you yourselves will define. In one variant, only your husband will

define the sharing rules; in another, all spouses will define them together; and in another, only

the wives will define the rules. Note that in all cases, each player will have to contribute.

I also remind you that each spouse will have to contribute multiple times, a decision will

be chosen by the tablet; and this will define the final gain which will be known only by the

spouse. Note that in all cases, you will not know what your spouse has contributed or earned,

and they will not know your gain. No one will know the decision that has been selected for

the payment either.

Treatment 1: The husband decides on the sharing rules before playing. He is isolated

from his wives, and his decisions are not known by players before playing. Scenarios on

money in the Common pot: 6000, 4000, and 2000.

If all of you have contributed the entire amount for purchasing seeds and there is 6000

FCFA in the common urn, we will add 3000 FCFA, making it 9000 FCFA. Imagine that at

the time of selling the production, only the husband went to sell at the market; and therefore,

sold for 9000 FCFA. So, for the distribution, knowing that no one knows the amount of the

sale [Enumerator: give the husband 9000 FCFA], he can decide to give namewi 2500 FCFA

[Enumerator: ask the husband to give 2500 FCFA to namewi], 3000 to name wife2, and

keep 3500 FCFA FOR HIMSELF. If at the end of the activities, this variant is chosen by

the tablet for the final payment, and if everyone has contributed the entire amount, we will

therefore give each 2500 FCFA in real money to wifename, 3000 FCFA to name wife2, and

3500 to name husband. Note that in this case, no one will know what name husband has

decided, nor what each has contributed, nor what you have earned, nor the variant chosen

by the tablet for the final payment in real money.

When playing [For these questions, the husband will be isolated from his wives]. In

this activity, all spouses will contribute a portion or all of the received amount to the common

pot, according to their discretion. You, sir, have the responsibility of defining the sharing

rules. To do this, imagine that you have sold the agricultural production from the FAMILY

FIELD and that you must distribute the amount of the sale between you and your wives,

knowing that your wives are absent and do not know the amount of the sale. How much

will you give to each? To help you, we will present below the probable amounts of sale on

the collective field and you will redistribute after reflecting. If the amount of the sale of

the family production amounts to 6000 [Enumerator: Give the husband 6000 FCFA in real

money]. I leave you to decide for a few minutes to distribute this amount. [Enumerator:

leave for a maximum of 5 minutes until the husband calls you] Give me the share you intend

to give to name wife1 and name wife2 [Encode the amount allocated to each and take

back all the money]. If the amount of the sale of the family production amounts to 4000

[Enumerator: Give the husband 4000 FCFA in real money]. I leave you to decide for a few

minutes to distribute this amount. [Enumerator: leave for a maximum of 5 minutes until the

husband calls you] Give me the share you intend to give to name wife1 and name wife2

[Encode the amount allocated to each and take back all the money]. If the amount of the

sale of the family production amounts to 2000 [Enumerator: Give the husband 2000 FCFA in

real money]. I leave you to decide for a few minutes to distribute this amount. [Enumerator:

leave for a maximum of 5 minutes until the husband calls you] Give me the share you intend

to give to name wife1 and name wife2 [Encode the amount allocated to each and take back

all the money].

Treatment 2: All spouses decide on the sharing rules before playing. They decide

together on the rules before playing. Scenarios on money in the common pot: 6000, 4000,

and 2000.

If name husband contributed 1000 FCFA, namewi contributed 1500 FCFA, and name wife2

contributed 500 FCFA [Enumerator: Ask each to put the indicated amount into the common

pot]. In the common urn, there are 3000 FCFA, we will add 1500 FCFA, making it 4500

FCFA representing the amount of the sale. Let’s imagine that this time the buyer came to
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the house and met everyone. This time, everyone discusses the sharing. If you all agree that

the husband will have 2000 FCFA, namewi 1500, and name wife2 1000 FCFA [Enumerator:

give each the indicated amount]. In the end, the husband will have the 1000 FCFA he kept

and the 2000 FCFA he received, making it 3000 FCFA [Enumerator: show 3000 FCFA that

the husband has]. He has therefore gained 1000 FCFA. name wife1 will have the 500 FCFA

she kept and the 1500 FCFA she received, making a total of 2000 FCFA. She therefore did not

gain anything. name wife2, in turn, will have the 1500 FCFA she kept and the 1000 FCFA

she obtained from the sale. This makes a total of 2500. She therefore gained 500 FCFA. If

at the end of the activities, this variant is chosen by the tablet for the final payment, we

will give each the amount they have in real bills. Note that in this case, no one will know

what each contributed, nor what you have earned, nor the variant chosen by the tablet for

the final payment in real money.

When playing [For these questions, all spouses will respond together]. In this activity,

all spouses will contribute a portion or all of the received amount to the common pot,

according to their discretion. You all together have the responsibility to define the sharing

rules. To do this, imagine that you have sold the agricultural production of the FAMILY

FIELD and that you must distribute the amount of the sale among yourselves. How much

will you give to each? To help you, we will present below the probable amounts of sale on the

collective field, and you will redistribute after discussing among yourselves. If the amount

of the sale of the family production amounts to 6000 [Enumerator: Give the spouses 6000

FCFA in real money]. I leave you to discuss for a few minutes among yourselves to distribute

this amount. [Enumerator: leave for a maximum of 5 minutes until the spouses call you]

[Enumerator: Encode the amount allocated to each and take back all the money]. If the

amount of the sale of the family production amounts to 4000 [Enumerator: Give the spouses

4000 FCFA in real money]. I leave you to discuss for a few minutes among yourselves to

distribute this amount. [Enumerator: leave for a maximum of 5 minutes until the spouses

call you] [Enumerator: Encode the amount allocated to each and take back all the money].

If the amount of the sale of the family production amounts to 2000 [Enumerator: Give the

spouses 2000 FCFA in real money]. I leave you to discuss for a few minutes among yourselves

to distribute this amount. [Enumerator: leave for a maximum of 5 minutes until the spouses

call you] [Enumerator: Encode the amount allocated to each and take back all the money].

Treatment 3: The wives decide on the sharing rules before playing. They are isolated

from their husband, and their decision is not known by the players before playing. Scenarios

on money in the common pot: 6000, 4000, and 2000. If name husband bought seeds for

1500 FCFA, namewi for 1000 FCFA, and name wife2 for 1500 FCFA [Enumerator: Ask

each to put the indicated amount into the common pot]. In the common urn, there are 4000

FCFA, we will add 2000 FCFA, making it 6000 FCFA representing the amount of the sale.

This time, let’s consider that at the time of the sale, the husband was traveling and only

the wives know the amount of the sale, so they must decide how to distribute the money

from the sale [Enumerator: give the wives 6000 FCFA and ask the husband to step aside a

bit. If they agree and decide to give 1000 FCFA to the husband, 3000 FCFA to namewi,

and 2000 to name wife2 [Enumerator: give each the indicated amount]. In the end, the

husband will have the 500 FCFA he kept and the 1000 FCFA he received, making it 1500

FCFA [Enumerator: show 1500 FCFA that the husband has]. He has therefore lost 500

FCFA. namewi will have the 1000 FCFA she kept and the 3000 FCFA she received, making

a total of 4000 FCFA. She therefore gained 2000 FCFA. name wife2, in turn, will have the

500 FCFA she kept and the 2000 FCFA she obtained from the sale, making a total of 2500

FCFA. She therefore gained 500 FCFA. If at the end of the activities, this variant is chosen

by the tablet for the final payment, we will give each the amount they have. Note that in

this case, no one will know what the co-wives decided, nor what each contributed, nor what

you have earned, nor the variant chosen by the tablet for the final payment in real money.

When playing [For these questions, the co-wives will respond together, isolated from
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the husband]. In this activity, all spouses will contribute a portion or all of the received

amount to the common pot, according to their discretion. You, the wives, have the respon-

sibility to define the sharing rules. To do this, imagine that you have sold the agricultural

production of the FAMILY FIELD and that you must distribute the amount of the sale

between your husband and you, knowing that your husband is absent and does not know

the amount of the sale. How much will you give to each? To help you, we will present

below the probable amounts of sale on the collective field, and you will redistribute after

discussing with your co-wife. If the amount of the sale of the family production amounts to

6000 [Enumerator: Give the co-wives 6000 FCFA in real money]. I leave you to discuss for

a few minutes between you to distribute this amount. [Enumerator: leave for a maximum

of 5 minutes until the co-wives call you] Give me the share you think you will give to your

husband [Encode the amount allocated to each and take back all the money]. If the amount

of the sale of the family production amounts to 4000 [Enumerator: Give the co-wives 4000

FCFA in real money]. I leave you to discuss for a few minutes between you to distribute this

amount. [Enumerator: leave for a maximum of 5 minutes until the co-wives call you] Give

me the share you think you will give to your husband [Encode the amount allocated to each

and take back all the money]. If the amount of the sale of the family production amounts to

2000 [Enumerator: Give the co-wives 2000 FCFA in real money]. I leave you to discuss for

a few minutes between you to distribute this amount. [Enumerator: leave for a maximum

of 5 minutes until the co-wives call you] Give me the share you think you will give to your

husband [Encode the amount allocated to each and take back all the money].
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Abstract

American men experience higher premature death than women, while

women are more likely to experience poverty throughout their lifetimes.

These gender inequalities are substantially different across racial groups.

Based on these facts, I explore in this paper two complementary ques-

tions. First, what is the most disadvantaged gender group when com-

bining poverty and mortality data? Second, are there racial disparities

in the pattern of gender inequalities in total deprivation? This study

uses the generated deprivation index, a novel indicator that aggregates

poverty and mortality as components of total deprivation, to answer

those questions. Two main conclusions emerge. First, since the 1990s,

men and women have been experiencing very similar total deprivation

rates, whereas, before then, men were more deprived than women. The

reduction of the gender gap in mortality combined with the lack of sig-

nificant progress in gender inequality in income poverty resulted in a

steeper decline in total deprivation among men. Second, this near gen-

der equality in total deprivation hides sizable disparities across races.

The gender gap against women is higher for Hispanics and Blacks com-

pared to Whites Non-Hispanics. This finding suggests that women in

Minorities face more severe racial penalties than men.
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3.1 Introduction

In several countries across the World, poverty and mortality rates are

different across genders. In the United States for example, recent statis-

tics indicate that women, at all ages above 18, are more likely to ex-

perience income poverty compared to men (US Census Bureau, 2019).

However, they consistently hold an advantage in terms of life expectancy

(at birth), with women reaching an average of 81 years compared to 76

years for men in 2016 for instance (Arias & Xu, 2020). This general

picture in the US hides important racial disparities in terms of the size

of gender differences. For instance, the income poverty gender gap is

the highest among Whites Non-Hispanics1, while the largest gender dif-

ference in mortality is in observed among Blacks.2 Taken together, the

mortality and poverty data in the US lead to unclear conclusions about

the most disadvantaged gender group, on the one hand and the most

(gender) unequal racial group on the other hand.

Existing research typically examines economic poverty and mortality

as distinct phenomena. Yet, it is recognized that comparing deprivation

between groups with a distinct focus on mortality or poverty raises the

possibility of a “mortality paradox”, which occurs when higher mortality

rates in a population artificially result in a decrease in poverty rates

among the living population, as poor are more likely to die (Lefebvre

et al., 2013). Moving on to comparisons between groups, the effect of

poverty masking premature mortality becomes more concerning when

one group is better off in one dimension and worse off in another. This is

especially the case of gender differences as shown earlier. The relatively

low poverty rate among men may be a result of their higher mortality

rate. In the United States, for instance, poor men are more prone to

premature death than their women counterparts (Chetty et al., 2016).

Furthermore, the extent of bias resulting from the mortality paradox

may vary across racial groups due to differences in the magnitude of

1In 2016, Non-Hispanic White females were 20% more likely to experience poverty than

their male counterparts, while Black women were 12% more likely to face poverty compared

to Black men (Ruggles et al., 2021)
2The gender disparity in mortality rates stands at 0.38 percentage points for Blacks (1.08%

for men and 0.7% for women), whereas for Non-Hispanic Whites, the gap is 0.24 percentage

points (0.88% for men and 0.64% for women) (S. L. Murphy et al., 2021)

https://www.statista.com/statistics/233154/us-poverty-rate-by-gender/
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gender gaps in mortality and poverty, as presented earlier. Considering

these established facts in the US, gender differences in deprivation based

solely on the poverty status of the living population may be misleading,

with biases potentially being race-specific. A possible solution lies in

aggregating mortality and poverty into a single indicator to facilitate

accurate comparisons between groups and over time.

Empirical studies that combine mortality and income poverty are

scarce in the United States. The existing research close to this subject

has focused on geographical disparities, concluding that mortality rates

are highest in areas with high levels of poverty and inequality. (Chetty et

al., 2016; Currie & Schwandt, 2016, Geronimus et al., 2011; McDonough

et al., 1997; Ross et al., 2000). The main objective of this paper is to pro-

vide an overview of gender differences in total deprivation in the US. The

persistence of large gender disparities in poverty and mortality makes

the US a compelling case study (see Iceland, 2013 for poverty and Case

& Deaton, 2017 for mortality). Additionally, I investigate racial differ-

ences in the deprivation gender gap, considering the pronounced racial

disparities in the magnitude of gender gaps in poverty and mortality.

It is crucial to emphasize that this paper explores gender differences in

outcomes and does not focus on disparities in opportunities.

Several measures that aggregate poverty and mortality have been

proposed in the economic literature. The first and most common is

the Human Development Index, a composite index that aggregates alive

and lifespan deprivations using arbitrary weights. As discussed in Ba-

land et al. (2021), this index does not hold a constant trade-off between

poverty and premature mortality leading to inconsistent comparisons

across groups and over time. The second family of measures assumes

an inter-temporal utility function to aggregate quantity and quality of

life. The main challenge of this approach is the definition of the inter-

temporal utility function since it needs to be unique across time and

space (Grimm & Harttgen, 2008).3 The third approach takes into ac-

count the mortality paradox by attributing fictitious incomes to prema-

turely dead individuals to compute an adjusted poverty rate (Lefebvre

et al., 2013 and Lefebvre et al., 2019). The underlying assumption in

3This particularity limits the consensual implementation of these indices from a practical

point of view.
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the determination of these fictitious incomes is crucial for the validity

of the measures. In this study, I use the Generated Deprivation Index

(GDI), recently developed by Baland et al. (2021). The choice of GDI is

dictated by its theoretical and practical advantages over other indices.

The intuition behind the GDI is to avoid the mortality paradox by con-

sidering premature death as deprivation in itself.4 The GDI respects the

separability property5, and it aggregates poverty and mortality without

relying on a particular representation of the preferences. The GDI is also

easy to interpret and requires less data, which makes it more practical

(Baland et al., 2021).

The Generated Deprivation Index (GDI), also referred to in this pa-

per as the total deprivation, aggregates the number of poor and the

number of person-years prematurely lost, both measured in time units.

A dead person is considered as lifespan deprived if he dies before a

certain age threshold assumed to be the minimal lifespan in a given so-

ciety. At each age, the number of person-years lost is computed by the

difference between the age line and the age at death. The total num-

ber of person-years lost in the society is the sum of person-years lost

at each age. With information on premature death and the number of

poor (alive deprivation), the GDI is calculated by summing the preva-

lence of these two components in the same reference population using a

weight that expresses the relative importance of premature death versus

Alive Deprivation. The reference population is the sum of the poor, the

non-poor, and the total number of person-years lost prematurely in the

society in a given year.

The estimations in this study are based on the restrictive assump-

tion that being alive deprived is as bad as being prematurely dead

(weight=1), and the minimum lifespan is 75 years.6 I use poverty data

from the US Census Bureau, the official institution for poverty statistics.

The measure considers that, within each family, all members are classi-

4It does not require the allocation of hypothetical fictitious income as in Lefebvre et al.

(2019)
5The GDI provides a constant trade-off between premature mortality and poverty
6These parameters are required for computing the deprivation rates. The chosen age line

is close to the average life expectancy in the US from 1970 to 2016. Similar to Baland et

al. (2021), I opt for a conservative value of the weight (1). I conduct sensitivity analysis by

varying these parameters, and the main conclusions of the paper remain consistent.
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fied as poor if the pooled family income falls below the designated income

threshold (Ruggles et al., 2021).7 This definition has two implications

for poverty estimation. First, any gender gap in poverty arises mainly

from single-head families, as husband-wife families exhibit no gender dis-

parity in poverty rates.8 Second, as highlighted by Ponthieux & Meurs

(2015), this methodology introduces a bias in individual poverty esti-

mation, resulting in an underestimation of (married) women’s poverty

due to their lower income levels compared to men. Yet, I conducted

sensitivity analyses to attempt to address these limitations.

Overall, the results indicate that the total deprivation (GDI) of both

men and women decreased over the last 50 years. Before 1990, men were

more deprived than women, but the higher rate of decline among men

afterward led to the gender-balanced deprivation rates since the 1990s.

The breakdown of the GDI highlights two main periods regarding the

role of lifespan and alive deprivation components. Between 1970 and

1990, the progress made in mortality reduction over-compensated the

increase in poverty, and, as a result, the GDI decreased. After 1990, the

mortality rates were relatively constant while poverty continued to fluc-

tuate such that the variations of the GDI were mainly driven by income

poverty. Since 1990, the relative advantage of women over men in the

premature mortality has been largely absorbed by their disadvantage

in income poverty so that the gender gap in GDI has been negligible.

Recognizing the limitations of poverty measures as mentioned earlier,

I conducted sensitivity analysis, considering an extreme scenario where

only personal income matters for individual poverty status. In this sce-

nario, the gender gap in total deprivation favors men in all years, albeit

smaller compared to when income poverty alone is considered. Thereby,

it can be concluded that even when premature death is added to poverty,

American women remain more deprived than men but, the gender gap

is much lower than that reported with income poverty.9

7The income thresholds vary based on family size and age composition. They are adjusted

annually to the consumer price index at the national level.
8On average, the gender distribution within husband-wife families in the US is balanced
9The extreme scenario implicitly assumes no sharing within households and no economies

of scale. As women typically benefit more from sharing within households (due to their lower

incomes compared to men) (Cherchye et al., 2012), this scenario sets an upper bound for

the gender gap in poverty, whereas the standard approach provides a lower bound (the real

gender gap being between the two bounds).
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This overall trend hides important disparities across racial groups.

While the income poverty suggests that the highest gender inequality

against women is observed in the group of Whites Non-Hispanic, the

picture is reversed when the lifespan component is taken into account:

The relative position of women in the Majority group is more favorable,

while serious gender inequalities against women are observed in Minori-

ties10 (and particularly high in the Hispanic group). In fact, White

Non-Hispanic women are very often less deprived than men while the

contrary characterizes Hispanics and Blacks. These facts imply that

women in Minorities bear higher race penalties compared to men and

that they accumulate race and gender disadvantages in a non-additive

fashion. Note that within gender racial gaps (in favor of Whites Non-

Hispanic) are much more alarming than within race gender inequalities.

The lack of progress in reducing income poverty, particularly among

women in Minorities, can be considered as a consequence of the increased

prevalence of singlehood. This trend weakens the potential impact of

enhanced female participation in the labor market on poverty (Snipp &

Cheung, 2016). Conversely, the progress observed in the life expectancy

of men in Minorities can be attributed to advancements in medicine

and the implementation of health programs targeting vulnerable groups

(K. M. Murphy & Topel, 2006).)

This paper contributes to the existing literature on gendered poverty

(Lichtenwalter, 2005; Iceland, 2013; Provencher & Carlton, 2018) and

mortality (Case & Deaton, 2017; Case & Deaton, 2015 and Ezzati et

al., 2008) in the United States. These two strands of the literature have

evolved independently, without much reflection on the fact that prema-

ture death is a more extreme form of deprivation. This paper enriches

this literature in two ways. First, it uses a novel index called the “Gen-

erated Deprivation Index” to combine lifespan and alive deprivations in

a simple and meaningful manner. Remember that this index satisfies

desirable properties unmet by commonly used indices such as the Hu-

man Development Index (see discussion above). Second, this study is

among the first to have explored how the compensation in poverty and

mortality has been made since 1970 as these dimensions of deprivation

10In the USA, racial and ethnic groups other thanWhites non-Hispanics (Hispanics, Blacks,

Asians, Indians, and Native Hawaiians) are classified as minorities (US Census Bureau, 2019)
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yield conflicting results regarding the direction of the gender gap in the

US. The findings provide some nuance to the existing literature by show-

ing that the gender difference in total deprivation is less pronounced if

mortality and poverty are studied together than when they were taken

separately. In addition, the existing literature has shown that the rel-

ative women’s disadvantage in income and poverty was greater in the

Majority group than in Minorities (Snipp & Cheung, 2016). The results

of this study take an opposite direction: women in Minorities experience

more gender disadvantage in total deprivation.

The remainder of this paper is organized as follows. Section 3.2

delves into insights from existing literature on poverty and mortality in

the US. In Section 3.3, the Generated Deprivation Index and the data

used in this study are introduced. Section 3.4 presents the disparities

in total deprivation across genders in each racial group. To take into

account measurement concerns, I perform some sensitivity analysis in

Section 3.5. Section 3.6 presents the conclusion.

3.2 Poverty and mortality in the United States

3.2.1 Gendered Poverty

Despite important economic performance observed over time, the United

States continues to face the challenge of persistent poverty. For instance,

between 1970 and 2015, the annual increase in real GDP averaged 2.8%

, yet the poverty rate remained relatively stable, around 12.5% (12.6%

in 1970 and 12.7% in 2016) (US Census Bureau, 2019). In this section, I

present insights from the literature on poverty in the US, supplemented

by statistics computed using data collected through the Current Pop-

ulation Surveys (CPS). These surveys are conducted annually by the

US Census Bureau and provide a nationally representative picture of

household socio-economic conditions.

The literature has identified socio-demographic factors such as family

structure, education, and nativity as significant contributors to poverty

persistence in the U.S. (Iceland, 2019; Hoynes et al., 2006). These factors

disproportionately impact women and men across different racial groups,

leading to persistent inequality along gender and ethnicity lines.

Education is a crucial indicator of human capital and has played a

https://www.census.gov/data/tables/time-series/demo/income-poverty/historical-poverty-people.html
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significant role in poverty dynamics since the post-Fordism era. This

period marked a restructuring of the American economy, characterized

by a widening wage gap between human capital-intensive occupations

and low-skilled jobs (Florida & Mellander, 2016; Gartman, 1998). Edu-

cation levels vary significantly by race in the US, contributing to racial

disparities in poverty rates. For instance, the lower levels and quality

of education among Black Americans, exacerbated by racial residential

segregation, is widely cited as a key factor driving the poverty gap be-

tween Black (21.1% in 2015) and White (10.5% in 2015) populations

(Iceland, 2019; Massey & Denton, 1993).

The country of origin also impacts poverty rates, with immigrants

being more susceptible to poverty even within racial groups (Proctor et

al., 2016). This vulnerability stems from limited labor market networks

combined with language barriers. Additionally, immigrants often have

lower quality of education compared to natives, which hinders their abil-

ity to translate academic credentials into good jobs (Iceland, 2013). For

instance, the substantial poverty gap between Hispanics (19.6% in 2015)

and Whites (10.5% in 2015) can be attributed in part to an important

share of Hispanics being immigrants in the US (Iceland, 2019).

Family structure plays a crucial role in shaping the gendered pat-

tern of poverty within each racial group in the United States. In 2015,

the poverty rate among husband-wife families stood at 5%, contrasting

starkly with the 28% poverty rate among female-headed families (Proc-

tor et al., 2016). Women are more likely to be in single-headed house-

holds due to factors such as unmarried childbirth and retaining custody

after marital breakdowns (Sharma, 2023) making them disproportion-

ately affected by poverty driven by the family structure. The share of

single-head families increased from 22% in 1976 to 37% in 2016, with

an average of 35% of women living in single-head families compared to

28% for men (Table 3.1). Consequently, the potential gains in poverty

alleviation that could emerge with the rise of women’s participation in

the labor market, increasing from 57% in 1970 to 76% in 2000, have

been largely offset by the increase in the number of female-headed fam-

ilies (Hoynes et al., 2006). It is important to highlight the disparity in

poverty likelihood with respect to the gender of the single head: in 2015,

while 26% of individuals in single-male families were living in poverty,
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this proportion reaches 46.5% for single-female families (Proctor et al.,

2016).

Table 3.1: Poverty and Singlehood rates

Poverty rates Singlehood rates

1976 1990 2016 Pairwise t-test 1976 1990 2016 Pairwise t-test

(1) (2) (3) (2)-(1) (3)-(1) (4) (5) (6) (5)-(4) (6)-(4)

ALL

All 0.13 0.13 0.14 0.00*** 0.01*** 0.22 0.30 0.37 0.08*** 0.15***

Men 0.11 0.11 0.12 0.00 0.01*** 0.18 0.27 0.34 0.09*** 0.16***

Women 0.14 0.15 0.15 0.00*** 0.01*** 0.26 0.34 0.40 0.08*** 0.14***

Non-Hispanic Whites

All 0.08 0.08 0.09 -0.00 0.01*** 0.19 0.27 0.31 0.07*** 0.12***

Men 0.07 0.07 0.08 -0.00 0.01*** 0.15 0.23 0.29 0.08*** 0.14***

Women 0.10 0.10 0.10 0.00 0.01*** 0.23 0.30 0.34 0.07*** 0.11***

Hispanics

All 0.26 0.26 0.21 0.00 -0.05*** 0.24 0.33 0.39 0.09*** 0.16***

Men 0.24 0.24 0.19 0.00 -0.05*** 0.21 0.31 0.37 0.10*** 0.17***

Women 0.27 0.28 0.23 0.00 -0.04*** 0.27 0.35 0.42 0.08*** 0.15***

Blacks

All 0.32 0.30 0.24 -0.01** -0.08*** 0.44 0.56 0.62 0.12*** 0.18***

Men 0.29 0.27 0.22 -0.02** -0.06*** 0.38 0.50 0.57 0.12*** 0.19***

Women 0.34 0.33 0.25 -0.01 -0.09*** 0.50 0.62 0.67 0.12*** 0.17***

Note: This table presents poverty and singlehood rates by race and gender for the years 1976, 1990, and 2016, using data from the American Current

Population Surveys (CPS). Poverty=1 if the individual lives in family with total income below the official poverty line, considering the family size

and age composition. Singlehood=1 if the individual lives in a family with only one head (either a man or a woman, with or without children), while

0 indicates living in a family consisting of a husband and wife. Note */**/*** pairwise mean difference significant at 10%/5%/1%.

National averages hide important racial disparities in terms of the

prevalence of singlehood. In 2016, singlehood averaged 62% among

Blacks, compared to 31% among non-Hispanic Whites (Column 6 of

Table 3.1). Sociologists attribute this phenomenon to a cultural ar-

gument, suggesting that Blacks are more accepting of singlehood than

Whites (Goldscheider & Kaufman, 2006) resulting in lower marriage

rates (Raley et al., 2015). These disparities in family structure corre-

late strongly with large differences in poverty rates across racial groups

and variations in gender inequality within races. To delve deeper, Fig-

ure 3.A.1 in the appendix illustrates poverty rates by family structure

while controlling for education, nativity, citizenship, age, number of chil-

dren, State, and year Fixed Effect. Two main results emerge from the

figure. First, within each type of family, Blacks consistently exhibit

higher poverty rates, while non-Hispanic Whites are less likely to ex-

perience poverty. In single-male families, Hispanics and Whites reach

similar levels of poverty rates. Second, the data reveal that individuals

in female-headed households are more prone to poverty across all racial
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groups, with particularly high proportions among minorities, reaching

around 50%. As illustrated in Table 3.1 (Column 6), across all racial

groups, women are more likely to live in female-headed families, with

the largest proportions observed among minorities (e.g., 67% for women

vs 57% for men in the group of Black in 2016).

Family structure and measure of poverty

The statistics on poverty provided by the US Census Bureau through

the Current Population Surveys rely on total family income. Specifi-

cally, all family members are considered poor if the household’s pooled

income falls below the official national threshold. This approach does

not account for intra-household inequality, implicitly assuming that re-

sources are equally distributed within each household. In this regard,

in husband-wife families where, on average, the composition of men and

women is equal, there is no noticeable gender differential in poverty

rates, as suggested by Figure 3.A.2 in the appendix. With this official

approach of measuring poverty, any gender differences in poverty rates

stem from singlehood.

Numerous studies have shown that this assumption does not hold

in the majority of cases, leading to potential misreporting of poverty

(Cherchye et al., 2012; Ponthieux & Meurs, 2015). In other words, by

not accounting for intra-household income inequality, we may misclas-

sify individuals as poor in non-poor families and vice versa. In the US,

it is well established that women earn less than men in the labor mar-

ket, and these gender differences persist over time (Snipp & Cheung,

2016). Given this reality, women’s poverty rates in husband-wife fami-

lies are more likely to be underestimated, while those of men will tend

to be overestimated when intra-household inequality is not taken into

account. Yet, I attempt to address this bias by computing an individu-

alized poverty rate (see details Subsection 3.5.4)

In summary, the facts highlighted in this subsection shed some light

on American women’s disadvantage in income poverty. Another impor-

tant dimension of deprivation in the US is mortality.
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3.2.2 Gendered mortality in the United States

Several empirical studies conducted in the US have shed some light on

the high gender and racial disparities in life expectancy at birth, with

women holding a permanent advantage. This pattern persists across all

racial groups, with women typically living 5 to 6 years longer than men

on average. Furthermore, the disparities between the most advantaged

and disadvantaged groups in terms of life expectancy are striking. Mur-

ray et al. (2006) found that in 2001, the life expectancy gap between

3.4 million high-risk urban black men and 5.6 million Asian women was

nearly 21 years. Within each gender, the life expectancy gap between

the most advantaged and the least advantaged groups was 15.4 years for

men (Asians versus high-risk urban blacks) and 12.8 years for women

(Asians versus low-income rural blacks in the South).

In terms of trends, as shown in Figure 3.1 between 1980 and 2015,

men gained six years (from 70 to 76.3), while women gained four years,

reducing the gender gap by two years. Black males, initially the most

disadvantaged group, saw their life expectancy increase from 64 years in

1980 to 76 years in 2016, while that of Black females rose from 72.5 to

78.5, reducing the gender gap by six years. Gains in the life expectancy

among Whites were more modest (six years for men versus three years

for women), thereby reducing the Blacks-whites racial gap. Despite

this overall decrease in mortality, Case & Deaton (2017) found that

Non-Hispanic Whites without a college degree have been experiencing a

reduction in life expectancy since 1990.

In the literature, it is well documented that improved nutrition, pub-

lic health policies, and development in mainstream medicine led to sub-

stantial increases in life expectancy (Cutler et al., 2006). In the United

States, education is often identified as a crucial factor in reducing mor-

tality rates (Montez et al., 2011; Case & Deaton, 2017). Higher levels

of education provide individuals with better incomes, enabling them to

afford superior healthcare services, which are expensive in the US. Ad-

ditionally, higher education is associated with a decreased likelihood of

engaging in risky health behaviors such as smoking. The Black pop-

ulation in the US faces disadvantages in education, leading to higher

mortality rates compared to other racial groups.11 Regarding gender

11It is worth noting the existence of the Hispanic mortality paradox, which suggests that
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Figure 3.1: Figures/Life expectancy in the US
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Note: These figures present the evolution of life expectancy by race in the US constructed

by the American Center for Disease Control and Prevention (CDC). Note that estimations

of life expectancy by Hispanic origin start in the year 2006.

inequality in mortality, Schünemann et al. (2017) highlighted that the

mortality gap can be attributed not only to biological factors but also to

gender-specific preferences and health behaviors.12 Their findings sug-

gest that between 86% and 89% of the gender gap in mortality in the

US can be explained by gender-specific preferences and behaviors.

In summary, the literature suggests that in the United States, women

in each racial group are more likely to experience poverty, while also ex-

hibiting lower mortality rates than men. However, studies on poverty

and mortality have largely evolved independently, without much reflec-

despite lower socioeconomic conditions among Hispanics, they exhibit, on average, a 17.5%

lower risk of mortality compared to comparable individuals in other racial groups (for a

comprehensive review, refer to Ruiz et al., 2013).
12From a biological perspective, women have a better immune system than men. From

the behavioral side, on average women are less likely to take health risky behaviors such as

smoking, drinking, drug use, hazardous driving, and more likely to have healthy nutrition

and to use health care services (Schünemann et al., 2017).

https://www.cdc.gov/nchs/hus/contents2017.htm#015
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tion on the idea that early mortality can be considered an extreme form

of deprivation. In the next sections, I aim to discuss this issue by com-

bining poverty and mortality data to investigate the gendered pattern

of total deprivation.

3.3 Methodology

In this section, I first present data that were used and then explain the

computation of the Generated Deprivation Index.

3.3.1 Data

Since 1964, the US Census Bureau conducts annually the so-called “Cur-

rent Population Survey (CPS)” that collects detailed information on

individual poverty status and income level in the United States. The

CPS data were downloaded from Integrated Public Use Microdata Se-

ries (IPUMS CPS) website (Ruggles et al., 2021). I also exploited data

from The Survey of Epidemiology and End Results (SEER) that con-

tains information on the US population from 1969 to 2016. From these

two sources, I constructed a long time series of the number of poor by

gender and race in the US from 1969 to 2016. It is important to note

that while these poverty data were used in this study, I acknowledge the

limitations of the methodology used by the Census Bureau. As discussed

in Section 3.2 the Bureau’s definition of poverty relies on the assump-

tion of intrahousehold equality in resources allocation, which can result

in misreported individual poverty rates, especially in underestimating

poverty among women. Later in the paper (Section 3.5.4), I discuss this

concern in more details.

Furthermore, age-specific mortality data for all deaths occurring in

the US were downloaded from the website of the National Bureau of

Economic Research (NBER). These data collected by National Center

for Health Statistics are publicly available with individual characteristics

at the national since 1959. For sensitivity analysis, I exploit additional

data from The Bureau of Justice Statistics.

https://cps.ipums.org/cps/index.shtml
https://cps.ipums.org/cps/index.shtml
https://www.nber.org/research/data/survey-epidemiology-and-end-results-seer-us-state-and-county-population-data-age-race-sex-hispanic
https://www2.nber.org/data/vital-statistics-mortality-data-multiple-cause-of-death.html
https://www2.nber.org/data/vital-statistics-mortality-data-multiple-cause-of-death.html
https://www.bjs.gov/index.cfm?ty=dcdetail&iid=269
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3.3.2 Computation of the Generated Deprivation Index

Following Baland et al. (2021), I proceeded as follows to compute the

annual Generated Deprivation Index for each gender, and racial group.

First, from mortality data, for each year, gender and racial group, I

computed the number of individuals dead at each age by summing up

individual records. Having information on age-specific mortality, the

second step was the choice of an age line that should be seen as the

normal age to die with in the US. I considered in the next steps an age

line of 75 years that is close to the average life expectancy at birth in

the US between 1980 and 2016 (76.5 years).13 After, I computed for

each age a, the number of person-years prematurely lost (PY (a)) using

the following formula:

PY (a) = d(a) ∗ (â− (a+ 1)) (3.1)

Where â is the age line, a the age at death, and d(a) the number of

individuals dead at age a. I computed PY (a) for all death that occurred

at an age lower than the threshold. For all other deaths above, the value

of PY (a) is equal to zero. For each year, gender and racial group, I

calculated the total number of person-years lost (dGD(x)), measured in

time units in group x, by aggregating the age-specific PY (a).

dGD(x) =
â−1∑
a=0

PY (a) (3.2)

The annual number of poor for each racial and gender group (x)

was estimated from the Current Population Survey (CPS, 1969-2016)

and the Survey of Epidemiology and End Results (SEER) population

data.14 Having information on poor (p), non-poor individuals (f), and

the number of person-years lost in the group (dGD) in the group x, I

was able to determine the annual GDI (PGD
γ ) at the national level using

the following formula:

13Men’s average is 73 while for women it reaches 79.4 (National Center for Health Statistics,

2021)
14Specifically, individual poverty status information is available in the CPS. Hence, I cal-

culated the poverty rate for each gender and racial group (denoted as x), and subsequently

multiplied it by the population (from SEER) to estimate the number of poor and non poor

in each group x.

https://www.cdc.gov/nchs/hus/contents2017.htm
https://www.cdc.gov/nchs/hus/contents2017.htm
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PGD
γ (x) =

p(x)

f(x) + p(x) + dGD(x)︸ ︷︷ ︸
alive deprivation

+ γ
dGD(x)

f(x) + p(x) + dGD(x)︸ ︷︷ ︸
lifespan deprivation

(3.3)

Where γ is the relative weight of lifespan over alive deprivation. Be-

ing more conservative, I considered a lower bound of γ of 1 (as in Baland

et al., 2021) meaning that being alive deprived is as bad as being lifespan

deprived. The traditional Head Count Ratio (HCR) is calculated based

on the living population (f(x)+p(x)). Conversely, the reference popula-

tion for the GDI (and its components) adds the number of prematurely

dead individuals (f(x) + p(x) + dGD(x)) to compute the total depriva-

tion. Figure 3.2 shows the differences in these two reference populations

for both men and women. As expected, the distance between the two

populations is higher for men than for women given that the firsts are

more likely to die prematurely. This implies that, once we account for

lifespan deprivation, we will be less pessimistic regarding the relative

position of women than the literature focusing on HCR only.

As mentioned, we need information on poverty and mortality to com-

pute the GDI. Therefore, I calculated the GDI at the national level from

1969 to 2016. In addition, for all the periods, we computed the indi-

cators for Whites and Blacks. Detailed information on other races was

available only from 1990 onward, the year from which I computed the

indices for Whites non-Hispanics (Whites NH), Hispanics, and Blacks.
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Figure 3.2: Alive population and reference population for the total

deprivation
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Note: These figures present the difference between the Alive Population and the reference

population (both measured in time units) used in the Generated Deprivation Index (GDI)

calculations for both men and women. The reference population includes, the living

population (poor and non-poor) and the number of person-years prematurely lost in a

society for a given year

3.4 Pattern of total deprivation in the United

States

In this section, I first present gender differences in total deprivation, and

second, I explore racial differences.

3.4.1 Evolution of the generated deprivation index (GDI)

by gender

Let us start by commenting on the overall evolution, and then we turn

to gender comparisons. Figure 3.3 presents the evolution of the total de-

privation (GDI) and the Head Count Ratio (HCR) by gender in the US.

We observe from the left panel of Figure 3.3 that, in general, there has

been no clear trend of income poverty (HCR) since 1969. The pattern

is very different when premature mortality and poverty are combined:

there seems to be a decreasing trend in the Generated Deprivation In-
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dex (GDI) with some fluctuations. To accurately interpret this trend,

I decompose the GDI into its Lifespan Deprivation (LD)15 and Alive

Deprivation (AD)16 components.

Figure 3.4 shows that there has been a decreasing trend in the

Lifespan Deprivation (LD) component while the Alive deprivation (AD)

slightly increased by 0.01 percentages points (pp) on average each year

(note that figures on average annual change are reported in Table 3.2).

The combination of information from Figure 3.3 and 3.4 allows to distin-

guish two periods regarding the contribution of these two components

on the GDI’s behavior : Before 1990, there is a negative trend in GDI

driven by a strong decrease in LD whereas, after 1990, we observe a small

additional decrease in LD and large fluctuation in GDI dictated by the

trend in AD. More precisely, the total deprivation rate (GDI) went from

24% in 1969 to 19% in 1990 (annual average decrease of 0.15pp) despite

a slight increase of the AD from 11 to 12% (annual increase of 0.16pp).

In this period, the downward trend is driven by the decrease of LD from

13 to 7% (annual decline of 0.31pp). The second period which spans

from 1990 to 2016 is characterized by a slowing down of the declining

rate of LD (-0.05 pp per year) and higher variability of poverty which

entirely dictates the trend of the GDI.17

It is important to note the choice of the year 1990 as the cutoff for

data analysis is based on both statistical and contextual considerations.

As shown in Table 3.2, the average annual variation in total depriva-

tion (GDI) before 1990 (-0.15pp per year) differs significantly from that

observed after 1990 (-0.05). Furthermore, as discussed in Snipp & Che-

ung, 2016, government programs aimed at increasing opportunities for

women and minorities were implemented in the US prior to this period.

However, post-1990, there was a notable relaxation of these initiatives,

leaving disadvantaged groups in precarious positions. While the impact

of these programs on poverty remained limited, possibly due to an in-

crease in singlehood (+ 8 percentage points, Table 3.1), they had an

15Proportion of Person-years prematurely dead in the reference population
16Proportion of poor in the reference Population
17For example, in this segment, the minimum levels of the GDI (16.7%) and AD (10.5%)

are both observed in 2001, while the maximums are in 1994 (21% and 14% for GDI and AD

deprivation). Regarding the LD, it has been below 7% since 1991 and its variability is low

(minimum of 5.7% and a maximum of 7.1 %).
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Figure 3.3: Evolution of the Generated Deprivation Index (GDI) and

the Head Count Ratio (HCR) by gender
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Note: These figures present, by gender, the evolution of the total deprivation (GDI) and

the income poverty (HCR) in the United States from 1969 to 2017

important effect on mortality rates, particularly evident in the substan-

tial reduction in mortality due to heart disease and strokes. This decline

in mortality can also be attributed to significant advancements in med-

ical technology (K. M. Murphy & Topel, 2006). It is worth noting that

additional gains in mortality rates post-1990 were marginal, as the ma-

jor causes of mortality had already been addressed or mitigated to some

extent before this period. Consequently, achieving further reductions in

mortality rates beyond 1990 became increasingly challenging.

Turning to gender differences, the total deprivation (GDI) provides a

very different picture from the income poverty (HCR). Figure 3.3 shows

that women are poorer than men and the gender gap is almost stable

over the entire period (Min 2.4pp, Max of 3.6pp, st dev 0.36pp). In

contrast, the GDI curve suggests that the total deprivation was higher

for men until 1990 and extremely similar afterward. More precisely, over

the whole period, the poverty rate of women is around 3pp higher than
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Figure 3.4: Evolution of the lifespan (LD) and alive deprivations (AD)
5

10
15

20
Pe

rc
en

t (
%

)

1970 1980 1990 2000 2010 2020
Year

all AD male AD
female AD

Alive Deprivation

5
10

15
20

Pe
rc

en
t (

%
)

1970 1980 1990 2000 2010 2020
Year

all LD male LD
female LD

Lifespan Deprivation

Note: These figure decompose the GDI in Figure 3.3 into the lifespan and alive deprivations

components

that of men. Regarding the total deprivation, in 1969, men’s rate is 5

pp higher than women’s, and since the 1990s, the gender gap has been

narrowed considerably.

The similarity in men’s and women’s total deprivation hides impor-

tant gender differences in the individual components (Figure 3.4). Men’s

advantage in Alive Deprivation (AD) remains stable at about 3 pp (as in

HCR) over the period, while women’s advantage in Lifespan Deprivation

(LD) decreases. The later evolution is driven by a very rapid decrease

in men’s LD by 0.19 pp each year (vs 0.09 pp for women). Meanwhile,

the annual changes in the AD are close across gender (+0.05 and +0.03

pp per year for women and men, respectively). We also notice that

on the entire period (1969-2016), the GDI of men decreases by 0.14 pp

each year on average while for women the decrease amounts to 0.06pp.

Therefore, it can be deduced that the increase of Income deprivation is

more compensated for men than for women by the decreasing behavior

of the LD.
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Table 3.2: Average annual change of deprivation rates (percentage points)

Before 1990 After 1990 All years (1970-2016)

AD LD GDI AD LD GDI AD LD GDI

ALL

All 0.16** -0.31** -0.15** 0.00 -0.05** -0.05 0.04** -0.14** -0.10**

Men 0.16** -0.40** -0.24** 0.03 -0.08** -0.06 0.05** -0.19** -0.14**

Women 0.16** -0.22** -0.06 -0.02 -0.02** -0.04 0.03* -0.09** -0.06**

Whites

All 0.17** -0.29** -0.12** 0.02 -0.03** -0.01 0.06** -0.13** -0.07**

Men 0.17** -0.37** -0.20** 0.03 -0.05** -0.02 0.06** -0.17** -0.11**

Women 0.17** -0.20** -0.04 0.00 -0.01* -0.00 0.05** -0.08** -0.03*

Blacks

All 0.10 -0.45** -0.35** -0.21** -0.18** -0.39** -0.15** -0.23** -0.38**

Men 0.08 -0.54** -0.46** -0.12* -0.25** -0.37** -0.10** -0.30** -0.40**

Women 0.11 -0.35** -0.24** -0.30** -0.11** -0.41** -0.20** -0.17** -0.36**

Hispanics

All -0.18** -0.18** -0.37**

Men -0.14* -0.25** -0.39**

Women -0.23** -0.11** -0.34**

Whites NH

All 0.01 -0.00 0.01

Men 0.03 -0.02** 0.01

Women -0.00 0.01** 0.01

Note: This table reports the average annual change of each indicator in percentage points. Growth is computed by running an

OLS regression of the indicator on year. White includes Hispanic and White No Hispanic (White NH). Data for Hispanic origin

are available from 1990. AD: Alive Deprivation; LD: Lifespan Deprivation; GDI: Generated Deprivation Index; HCR: Head Count

Ratio. */** next to the coefficient indicates significance at the 5%/1% level.

The relative contributions of mortality and poverty to the overall

deprivation are not the same over the entire period. The lifespan com-

ponent influenced more the GDI especially for men before the 1990s

while the importance of Income deprivation became more evident for

both men and women thereafter. In the beginning, in 1969, the lifespan

deprivation rate of men was 8pp higher than that of women (17% and 9%

for men and women, respectively). At the same time, women’s income

deprivation rate was 4 pp higher than men’s (13 and 9% respectively).

Figure 3.3 and 3.4 highlight that the declining trend in men’ LD from

17% in 1969 to 9.4% in 1990 (-0.4 pp annually) led their GDI to decrease

by 0.2 pp each year on average.18 Besides, the decline in women’s LD

(-0.2pp per year) was fully absorbed by an increase of income depriva-

tion (+0.2pp) so that there was no remarkable variation in their total

deprivation (GDI). The period from 1990 onward is characterized by

18the low marginal change of GDI is due to the increase in AD for both gender groups
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both a lower rate of decline and lower variability in LD, such that the

GDI curves replicate the behavior of the AD.

Overall, throughout the entire period, men tended to benefit more

than women from advancements in medicine and public health pro-

grams, as indicated by the decreasing gap in lifespan deprivation. This

trend may be attributed to the initially higher mortality rates among

men, particularly due to heart disease and strokes, compared to women

(K. M. Murphy & Topel, 2006). In terms of income poverty, despite

women facing initial disadvantages, there were no significant changes

observed during the entire period. This lack of change can be attributed

to increased rates of singlehood, which diminished the potential posi-

tive effects of greater female participation in the labor market (Snipp

& Cheung, 2016). In the next section, I delve into racial differences in

these patterns.

3.4.2 Racial differences in deprivation rates

Women in minority groups face both racial and gender (dis)advantages.

In this section, I first explore the racial differences in total deprivation

and then examine the gender gap within each racial group.

3.4.2.1 Inter-Racial Disparities in Total Deprivation

Figure 3.5 (and 3.A.3 in the appendix) present the total deprivation (and

its components) and the income poverty rates by race. Two key observa-

tions emerge. First, the deprivation rates among Minorities (Hispanics

and Blacks) are particularly high compared to the majority group (Non-

Hispanic Whites). Moreover, the racial disparity in total deprivation is

more pronounced than that in income poverty. Second, there seems to

be notable progress in the GDI reduction for Hispanics and Blacks, while

no significant change is observed among Non-Hispanic Whites. These

dynamics contribute to the narrowing of racial inequality, although com-

plete convergence remains elusive.

The decline of GDI among Minorities is predominantly driven by

their rapid decrease in mortality (before 1990) and income poverty (more

pronounced after 1990), while changes in the Majority group are more

modest. To elaborate on this, we first look at the difference between

Whites (Hispanics and No-Hispanics) and Blacks and consider Hispanic
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Figure 3.5: Deprivation rates (in percent) by Race
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Hispanic Whites starts from 1990

origin after 1990.19 The deprivation rate is structurally higher among

Blacks (mean 37,8% std 5,7) than Whites (mean 17.6% std 1.4) over

the entire period.20 An important share of these racial disparities is

likely attributable to family structure, as Blacks are more prone to live

in single-head families (62% in 2016, Table 3.1) compared to other racial

groups. Other factors such as low levels of education and risky behav-

iors (such as smoking) are also commonly cited as contributors to the

high levels of mortality and poverty among Blacks (Montez et al., 2011,

Schünemann et al., 2017)

Among Whites, the total deprivation rate is the highest for Hispanics

(mean 28.4% std 4%) compared to Whites NH (mean 14.1% std 0.8%).

Nonetheless, despite the net advantage of White NH in AD, the decreas-

19The ethnic distinction between Hispanics and Whites NH starts in 1990
20Besides, the annual decreasing rate in GDI is higher in absolute value for Blacks (-0.38pp

vs -0.07pp for Whites, Table 3.2) and, this reduces the gap between these two racial groups.
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ing rates in AD (-0.18pp per year) and LD (-0.18pp) are the highest for

Hispanics such that the intra-Whites difference in GDI has been reduced

significantly (by 0.38 pp on average each year since 1990, Table 3.A.2 in

the appendix). The stagnation in deprivation dimensions among Whites

NH can be attributed to the deteriorating labor market opportunities

for those without a college degree (Case & Deaton, 2017). Inside the

Minority group, we observe that Blacks (compared to Hispanics) have

been at a disadvantage in HCR and GDI since 1990.

In the remainder of this study, given the unavailability of data before

1990, I limit the analysis from 1990 to 2016 and focus on the three main

racial groups: White Non-Hispanics (NH), Blacks, and Hispanics.

3.4.2.2 Deprivation gender gap in each racial group

To analyze intra-race gender inequality in total deprivation, Figure 3.6

presents the ratio of deprivation of women to that of men in each group.

These ratios provide cross-race comparable insights in the gender in-

equalities, as they are less influenced by scale differences compared to

absolute gaps. Absolute deprivation rates by gender are detailed in Fig-

ures 3.A.4 and 3.A.5 in the appendix. In Figure 3.6, the left panel depicts

the Head Count Ratio, while the right panel focuses on the Generated

Deprivation.

The right panel of Figure 3.6 highlight more pronounced gender in-

equality against women within the Hispanic and Black groups, whereas

the curve of Whites NH reveals permanent women’s advantage in total

deprivation since 1990 (for several years the deprivation rate of White

NH women represents on average 95% of the rate of men). In addi-

tion, the Hispanic group has the largest gender difference in the total

deprivation. In absolute terms (see Figure 3.A.4 in the appendix), the

GDI among White NH women is, on average, 0.75 pp lower than that

of men, and the gap does not change over the period. In contrast, His-

panic women have always experienced higher deprivation rates than men

(1.47pp), and the gap has been increasing since 1990 by 0.05pp each year

on average. In the group of Black, the gender difference is low (0.7pp)

and has been decreasing by 0.04 each year on average (Table 3.A.1 in

the appendix).

The relative contribution of premature mortality and income depri-
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Figure 3.6: Gender (women/men) Ratio by Race
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men’s. For the deprivation, we consider the Head count ratio (HCR) and the generated

deprivation index (GDI) The ratio of 1 means perfect gender equality

vation in shaping the GDI gender gap varies across races. While on

average, in all racial groups, women are at a disadvantage in AD and

an advantage in LD, the magnitude of the gender gaps and their annual

variations are different (Table 3.A.1 in the appendix). In Minorities

(Black and Hispanics), for the average year, the relative advantage of

women in LD (4.95 for Blacks and 3.31 for Hispanics) is not sufficient

enough to compensate for their gap in AD (5.65 and 4.77 for Blacks and

Hispanics, respectively). As a consequence, women in Minorities are in

the worst position in total deprivation compared to men while in the

Majority group, the contrary is observed. Regarding the evolution, in

the group of Blacks, women experience a higher decline in AD, whereas

men’s LD falls more rapidly. Given these facts, we observe negligible

gender differences in the GDI annual change (0.37 pp for men and 0.41

for women). In the pre-1990 period, men were more deprived, but the

gender difference in LD reduction (in favor of men) dominated the gap
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in AD decline (in favor of women) in the way that the gender gap in

GDI (in favor of men) has been low in the group of Blacks during the

post-1990 period.21 The historical disadvantageous position of women

in the Hispanic group results from the fact that, since 1990, men have

always experienced a sizable decline in both AD and LD, such that the

GDI has been at their advantage. In the group of Whites NH, men’s

advantage in income deprivation has never been high enough to compen-

sate for their disadvantage in mortality. Therefore, White NH women

have been less deprived than men since 1990.

The most interesting point is that these racial differences described

above are almost reversed if we would focus on AD or HCR only (left

Panel of Figure 3.6): Whites NH appear as the group with the high-

est women disadvantage while Hispanics and Blacks exhibit the lowest

(gender bias for Hispanics and Blacks are close). In fact, AD and HCR

gender ratios for Whites NH are always above the national level and

women’s deprivation rates represent for some years more than 140% of

the rates of men. These findings are consistent with Snipp & Cheung

(2016)’s paper which revealed that, in the US, the highest wage gen-

der gap is found in the Whites NH group. The reversal in the income

poverty and total deprivation gender ratios stems from the fact that men

in minority groups benefited more from a decrease in racial inequality

in premature mortality compared to women.22

As illustrated in Figure 3.1, Blacks initially experienced a notably

low level of life expectancy, largely attributed to the high prevalence

of major causes of mortality in the US, such as cancer, homicide, and

heart diseases (Schwandt et al., 2021). Over the entire period, Black men

notably benefited from programs targeting vulnerable groups, resulting

in a reduction in their mortality rates. In 2016 (as shown in Column 6

21On average, the gap between Black men and women is 0.7pp, decline of -0.04 pp each

(Table 3.A.1)
22To elaborate on this, consider the intra-gender racial gap for the mean year as presented

in Table 3.A.2. Hispanic men and women have a racial advantage in LD (compared to Whites

NH) of 0.42 and 0.60 pp, respectively. The average annual increase in the gap represents

0.23pp for men and 0.13pp for women. The following year, in relative terms, the racial

advantage will increase by 0.54% and 0.22% for men and women, respectively. Using the

same logic with AD, the relative decrease in the AD racial gap is 0.0123% for men and

0.0144% for women. By combining AD and LD, the racial gain for men is greater than that

for women, which turns the gender difference in GDI in favor of men.
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of Table 3.1), 67% of Black women and 42% of Hispanic women lived in

single-head families, compared to 57% of Black men and 37% of Hispanic

men. Once again, this highlights the historical disadvantage faced by

women in terms of income poverty, as family structure tends to weaken

the impact of anti-poverty initiatives, particularly for vulnerable groups

like women in Minorities.

3.4.2.3 Gender and Race disadvantage of women in Minorities

An important strand of literature in Sociology has investigated women’s

double jeopardy hypothesis (Greenman & Xie, 2008). According to this

hypothesis, women in Minorities accumulate the double disadvantage of

being at the intersection of the most vulnerable groups (Minority and

woman). These studies usually omit the net women’s advantage in life

expectancy. The question is whether once we take into account the

lifespan deprivation component, could the conclusion about the double

jeopardy change? From the previous findings, the highest women disad-

vantage in Minorities compared to the Majority group is consistent with

higher race bias for Black and Hispanic women than men.23

This leads to a follow-up question: How do women in minorities

accumulate gender and racial disadvantages? Greenman & Xie (2008)

reviewed two possibilities. On one hand, women in Minorities may ac-

cumulate in an additive manner meaning that their disadvantage is the

sum of race and gender penalties. On the other hand, the intersection-

ality perspective suggests that the size of the race penalty may differ

across gender (or gender differs across race). In this regard, women’s

disadvantage will be different from the simple addition of race and gen-

der penalties. I try to answer this question in the following lines by

exploring the evolution of the racial penalty by gender. I proceed as in

Greenman & Xie (2008) to determine the racial penalty in Minorities.

23It is important to note that the racial gaps in the total deprivation are more alarming

than the intra-race gender gap (see more details in Table 3.A.1 and 3.A.2 in the appendix).

For instance, the deprivation rate (GDI) of females Blacks is, on average, 20.19 pp higher

than that of Whites NH (18.79 pp for males), while the intra-black gender difference is lower

than 1pp. For Hispanics, the racial gap among females (compared to Whites NH) reaches

15.31 pp on average, whereas the gender gap represents 1.47pp. The racial gap between

Hispanics and Blacks is less severe, and stems primarily from the net advantage of Hispanics

(men and women) in terms of lifespan deprivation.
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Figure 3.7: Minority men and women racial penalties (with respect to

White Non-Hispanic Men)
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Note: These figures plot racial penalties for each gender group in minority with respect to

Whites NH men. The penalty is computed as the ratio between the deprivation rate (GDI

and HCR) in the considered group and the group of Whites non-hispanic men considered as

the reference. The higher the curve, the greater the race penalty.

I first compute each gender and racial group deprivation ratio with re-

spect to Whites NH men considered as reference. The idea is that in

the absence of intersectionality, men’s race penalty should be the same

as women’s in the minority group.24

Figure 3.7 plots these intra-gender racial penalties. The left panel of

Figure 3.7 for income poverty (HCR) and shows that for both Hispanics

and Blacks, men’s penalties are greater than women’s in the majority of

cases, meaning that Minority women pay lower racial penalties compared

24For better understanding, let us imagine that the ratios are 1 and 1.5 for Whites NH

Men and Women respectively while for Minority, the ratio is 2 for men. In the absence of

intersectionality women ratio in the Minority should be equal to 3 (1.5*2) meaning that men

and women suffer a race penalty of 100%. The distance between men’s and women’s race

penalties will provide an idea of intersectionality.
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to men.25 There is, however, a slight diminishing tendency of these

gender differences in racial penalties. The right graph considers the

total deprivation and highlights opposite evidence. For both Hispanics

and Blacks, the race penalties are higher for women than men suggesting

that the additive assumption does not hold. This is particularly due to

a higher decline in premature mortality for men in Minorities. This

confirms the previous findings that, in relative terms, the reduction of

the intra-gender racial disparity in mortality is more pronounced for

men than for women. Furthermore, we note that the gender differences

in racial penalties are more marked in the Hispanics group compared to

Blacks. Hispanic men and women have experienced a sizable reduction

in mortality such that the racial difference has been at their advantage

(their LD rate is lower than the White NH’s) but the decline rate has

been significantly higher for men than women.

To sum up this section, an overview of deprivation in the United

States by gender and race reveals important disparities. Both income

poverty and total deprivation rates are higher among Minorities com-

pared to Non-Hispanic Whites. Among minorities, women generally ex-

perience a higher level of total deprivation compared to men, although

this gender gap is less pronounced compared to the case in which we

would only consider income. The largest most gender gap is observed

in the group of Hispanics, where men have experienced a substantial

decrease in both income poverty and premature mortality. Since 1990,

Non-Hispanic White women have consistently exhibited lower total de-

privation rates than men, due to their advantage in life expectancy which

offsets their income disadvantage. Note that the picture is reversed if

we would consider income poverty only: the relative position of women

would be more favorable in Minorities than Whites NH.

3.5 Sensitivity analysis

In this section, I analyze how sensitive are the results presented above

to the choice of the weight and age line. I also explore the influence

of some “missed individuals (prisoners)” in the poverty universe on the

findings. Finally, given the measurement issues discussed previously, I

25We could also interpret that, Minority women pay lower gender penalty than White NH.
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estimate deprivation indices using alternative definition of poverty.

3.5.1 Relative Weight and Deprivation

Figure 3.8: Relative weight and deprivation
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Note: The first figure (left) displays at national level the relative importance of lifespan

deprivation (relative to alive deprivation) needed to ensure perfect gender equality in GDI.

The second highlights the gender ratio with the weight of 2

Let us remind that the weight represents the relative importance of

lifespan deprivation over income deprivation and was set to 1 in previous

estimates. Figure 3.8 reports, on the one hand, the weight needed to

attain perfect gender “equality” in deprivation and the sensitivity of the

gender ratios to the weight, on the other hand. The weight below 1,

in the left panel, means that gender equality would be obtained even

if lifespan deprivation is considered as less important than economic

poverty. Overall, before 1995, the obtained weight is below 1, indicating

that even with a low weight attributed to premature death, the lifespan

advantage of women could compensate for their disadvantage in terms

of income deprivation. After 1995, the weight fluctuates around 1 (with

a maximum of 1.15 in 1997). Consistent with previous results, in the
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group of Whites NH, premature mortality has to be less important than

income poverty to achieve gender-balanced deprivation rates while in

the Minorities, more relative weights (higher than 1) should be given

to lifespan deprivation. Since it is commonly believed that individuals

generally give more value to life than income (weight higher than 1),

the conclusion about gender parity when lifespan is included in total

deprivation is robust to the choice of weight.26

The right panel of Figure 3.8 shows it more clearly: if premature

death is twice as detrimental as income deprivation, the relative posi-

tion of women in all racial groups is always better than that of men

(gender ratio below 0.9). However, racial differences remain striking.

Gender differences in Hispanic groups are always higher and increasing

over time meaning that for some periods, women would be more de-

prived than men even if living is considered twice as important as not

being poor. The ranking of curves by race also reinforces the finding that

women in the Majority groups are in the best relative position compared

to those in Minorities.

3.5.2 Age line and Gendered Deprivation

I explore in Figure 3.9 the sensitivity of the results to the age line chosen

to define premature mortality (set at 75 years). I explore alternative

age lines of 60, 70, and 75 years, noting that, generally, as the age line

increases, the gender ratio decreases. This tendency is a consequence

of the higher men’s mortality rates in the retirement ages (above 65

years generally). With lower age lines (60 and 70), the ratios are very

often above 1 indicating the relative advantage of men over women.

The gender-balanced deprivation rate is revealed with the age line of

75 which is close to the average life expectancy in the USA (76.5). It

is important to emphasize that in all racial groups whatever the age

line considered, the gender ratio with income poverty is always over-

estimated as compared to that of total deprivation.

Moving on to racial differences in gender inequalities, two main facts

are observed: First, the gap between Minorities and Whites NH narrows

26The HCR will yield the same gender ratio as the GDI if the weight is below 0.1. This

weight value is is unlikely
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Figure 3.9: Age line and deprivation gender ratios
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Note: These figures report GDI gender ratios using different age lines. Recall: The age line

considered in previous analysis was 75.

with lower age lines and, second, regardless of the age line women rela-

tive deprivation is the highest in the Hispanic group. With the age line

of 60 years, Whites NH women become more deprived than men with

ratios close to those observed in the group of Blacks.27 It is commonly

believed that in developed countries, not living beyond the retirement

period (typically above 60 years) should be viewed as deprivation. Con-

sequently, the result highlighting the disadvantaged relative position of

women in Minority groups, compared to men, remains robust across to

the age line.

3.5.3 Taking into account prisoners

It should be noted that in the United States, some individuals like sol-

diers, prisoners, and people in college dormitories are not included the

27Note that with age line of 50, the race ranking about gender differences is the same for

both GDI and HCR.
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Figure 3.10: Taking into account prisoners
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considered as being poor. Data are reported from 2000 due to unavailability of prisoners’

data.

Source: The Bureau of Justice Statistics (2019)

poverty surveys. Prisoners constitute the largest group excluded in the

poverty universe. A recent paper of Looney & Turner (2018) showed

that poor and jobless individuals were more likely to be incarcerated in

the US. For instance, only 49% of men in prison were employed three

years prior to the incarceration and their median income (USD 6250) was

largely below the full-time minimum wage (USD 15000). Based on this

evidence, I hypothesize that all prisoners are poor and observe how the

gender difference behave. Given the gender distribution of incarcerated

population, the deprivation rate among men is likely to increase more

than the women’s rate. In fact, more than 6% of the living men popula-

tion is in prison while this share represents less than 1% for women (see

Figure 3.A.6 in the appendix).

https://www.bjs.gov/index.cfm?ty=dcdetail&iid=269
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Figure 3.10 reports the gender ratios based on this hypothesis and

shows a marked reduction of gender difference based on HCR (the ratio

is close to 1). The effect on the GDI ratio is more nuanced, but we

observe that from 2000 all the ratios fall below 1; men being considered

as more deprived than women. This pattern is also observed in the

group of Whites NH and Blacks while for Hispanics, women are still

more deprived than men (see Figure 3.A.7).28 Furthermore, it follows

from Figure 3.A.7 in the appendix that women in the Majority group

remain in a better relative position than those in Minorities.

3.5.4 Individual poverty within households

The most challenging limitation of these analyses is that the available

poverty data in the US do not account for intra-household inequal-

ity in resource distribution. When considering that resources within

households are pooled and equally distributed, any gender disparities in

poverty rates can only stem from the gender composition in single-head

households. This holds because, in husband-wife households, men and

women tend to exhibit similar poverty rates, as illustrated in Figure

3.A.2. In a comprehensive literature review, Ponthieux & Meurs (2015)

presented evidence in all OECD countries, poverty rates for married men

were consistently overestimated, while those for women were underesti-

mated when assuming equal resource distribution within households.

To account for intrahousehold inequality, Cherchye et al. (2012) ex-

ploited information on consumption of private and public goods within

the household and used the collective consumption model29 to compute

individual poverty rates. Unfortunately, I am unable to replicate this ap-

proach due to the unavailability of detailed information on consumption

patterns within households (to the best of my knowledge). Hence, I rely

on the “second-best” solution proposed by Corsi et al. (2016). In their

approach, they computed the individualized financial dependency rates

(FDR) in Europe considering an individual as poor if his own income

is below the poverty line. The absence of sharing rules and economy

28The unequal distribution of prison population (dominated by black) is responsible for

the heterogeneous effect of this hypothesis on different racial groups
29This model takes into account individual preference and the sharing rules that dictate

intra-household distribution of resources
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of scales in the FDR leads to an overestimation of women’s poverty as

sharing generally enhances their situation (Cherchye et al., 2012), given

their lower income compared to men. As a consequence, the FDR pro-

vides an upper bound value of the gender gap whereas the traditional

headcount ratio (HCR) gives the lower bound; the actual gap being be-

tween the HCR and FDR ratios. In the following analyses, I compute

the FDR for individuals with recorded personal incomes30. Moreover,

I use the official poverty line for a household of one member to define

financial dependency status (poverty with FDR approach).31

Two main observations emerge from Figure 3.11. First, as expected,

the gender gap in income poverty is generally higher with the financial

dependency rates (FDR) compared to the standard poverty measure as

computed previously (HCR). Second, women are always more deprived

than men if we rely on the alternative poverty measure (FDR) to com-

pute the total deprivation rate (GDI with FDR approach). Nevertheless,

as expected, gender ratios with total deprivation are always lower than

the ones found when considering income poverty uniquely regardless of

the poverty measure. The nuance that should be stressed here is that

the real gender ratios are between the standard GDI ratio curve and

that of the GDI gender ratio with the FDR approach (meaning they are

more likely to be above 1, indicating the disadvantage of women). In

summary, Figure 3.11 strengthens and shades the previous conclusion:

In the United States, with total deprivation, women are still more de-

prived than men but the gender bias is less severe than the one estimated

with income poverty only.

Regarding the racial differences, Figure 3.A.8 in the appendix shows

that with the alternative measure (FDR), as for income poverty (HCR),

women in Minorities are in a better relative position in terms of total

deprivation compared to those in the Majority group. The evolution of

the family structure may explain the difference between standard and

alternative deprivation measures. In fact, the bias with the standard

poverty measure should be greater for Whites NH since the large share

30Children under 15 years are excluded because they have no labor income. This exclusion

should not bias the results, assuming gender-balanced poverty and mortality rates among

children under 15.
31In other words, I analyze whether an individual would be considered poor (and thus

financially dependent) if they were living alone with the same income
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Figure 3.11: Gender Ratios (women/men) with the Financial Depen-

dency Rate (FDR) and the Generated Deprivation Index
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Note: This figure presents deprivation gender ratios (women/men) using various measures.

‘GDI gender ratio with FDR approach’ represents the total deprivation gender ratio,

assuming that an individual is poor if his personal income falls below the threshold for a

one-member family. ‘FDR Gender ratio’ indicates the income poverty gender ratio,

assuming that an individual is poor if his personal income falls below the threshold for a

one-member family. ‘Standard GDI gender ratio’ (and ‘HCR gender ratio’) refer to gender

ratios as computed in previously analysis, assuming all family members are poor if the

pooled family income is below the family poverty line.

of women in this group live in couples while those in Minorities present

higher rates of singlehood (Iceland, 2013). Notwithstanding this nuance,

the conclusions regarding the situation of women in Minorities still hold

for two reasons. First, as mentioned earlier, the alternative approach

(FDR) overestimates women’s poverty given the absence of sharing in

the household that might benefit more for Whites NH women, since

they have more relative bargaining power (more educated). Second, the

racial differences in deprivation rates are still alarming, and this reflects

the hardships experienced by women in Minorities.
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3.6 Concluding remarks

The main objective of this paper was to draw a picture of the gendered

pattern of total deprivation in the United States. In this regard, I used

the generated deprivation index, an indicator that combines poverty

and premature mortality as components of total deprivation (Baland et

al., 2021). This indicator is best suited for making gender comparisons

regarding the total deprivation in the US since poverty and mortality

yield opposite trends of the gender gap: women are poorer and have

lower mortality rates than men.

The contribution of this paper is twofold. First, from 1970 to 1990,

American men were more deprived than women, but since the 1990s,

deprivation in the two gender groups has evolved closely. Before 1990,

the larger reduction in the gender gap in mortality along with the lack

of significant progress in gender disparity in income poverty resulted

in a greater decline in total deprivation among men. Since the 1990s,

there has been an almost perfect compensation process across genders

between lifespan and income deprivation, so that the gap between men

and women has been almost filled.

The second contribution is that this near gender equality in total de-

privation hides important cross-race differences: in contrast to income

poverty, recent trends in total deprivation show that the gender gap

against women is the highest in Hispanic and Black groups (Minori-

ties) as compared to Whites Non-Hispanics (Majority). This finding

implies that Hispanic and Black women accumulate the double disad-

vantage of being females and in the minority in a non-additive fashion.

Over time, men in Minorities have experienced a notable reduction in

racial disparities in lifespan deprivation compared to women, possibly

due to advancements in medicine and health programs targeting vulner-

able populations. However, the historical disadvantage faced by women

in Minorities in income poverty persists, as singlehood often weakens

the effectiveness of anti-poverty initiatives targeting them.

This paper has two implications. First, development policies that

aim to reduce gender inequalities should prioritize targeting women in

Minorities, as they are the most vulnerable when combining income

poverty and premature mortality in a single indicator. Second, consid-

ering the recent stagnation in terms of mortality reduction, the trend of
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gender differences in total deprivation is entirely dictated by the gap in

terms of economic poverty. Therefore, efforts should be made to reduce

the income gap between men and women to achieve gender equality.



Appendix

3.A Additional Tables and Figures

Table 3.A.1: Gender Gap by race

Gender Gap (Women-Men) All Whites NH Blacks Hispanics

Averages (and Std. Dev.)

Alive Deprivation 3.20 2.37 5.65 4.77

(0.47) (0.33) (1.59) (0.93)

Lifespan Deprivation -3.30 -3.12 -4.95 -3.31

(0.53) (0.30) (1.25) (1.20)

Generated Deprivation -0.10 -0.75 0.70 1.47

(0.31) (0.24) (0.62) (0.88)

Head Count 2.94 2.23 4.79 4.18

(0.42) (0.32) (1.33) (0.74)

Annual Variation (pp)

Alive Deprivation -0.05** -0.03** -0.18** -0.09**

Lifespan Deprivation 0.06** 0.03** 0.14** 0.13**

Generated Deprivation 0.01 0.00 -0.04** 0.05*

Head Count -0.04** -0.03** -0.15** -0.05**

Note: This table reports the average gender gaps (women-men) for deprivation indicators in each racial

group in percentage points (pp) from 1990 to 2016, and the coefficients of the regression of the gap in each

indicator on the year. AD: Alive Deprivation; LD: lifespan deprivation; GDI: Generated deprivation index;

HCR: Head Count Ratio. Standard Deviations in parentheses, **/* next to the coefficient means significant

at 1/5%
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Table 3.A.2: Racial Gap by gender group (percentage points)

Racial Gap Blacks-WNH Hispanics-WNH Blacks-Hispanics

All Men Women All Men Women All Men Women

Averages (and Std. Dev.)

Alive Deprivation 15.80 14.01 17.29 14.69 13.51 15.92 1.11 0.49 1.37

(2.41) (1.88) (2.96) (2.47) (2.24) (2.72) (1.40) (1.32) (1.64)

Lifespan Deprivation 3.78 4.73 2.90 -0.44 -0.42 -0.60 4.22 5.15 3.51

(1.43) (1.90) (0.97) (1.61) (2.01) (1.12) (0.56) (0.66) (0.45)

Generated Deprivation 19.57 18.74 20.19 14.25 13.09 15.31 5.33 5.64 4.88

(3.67) (3.52) (3.80) (3.62) (3.74) (3.48) (1.21) (1.19) (1.44)

Head Count 17.91 16.42 18.98 15.53 14.55 16.50 2.37 1.87 2.48

(3.10) (2.66) (3.48) (2.89) (2.75) (3.01) (1.48) (1.39) (1.72)

Annual Variation (pp)

Alive Deprivation -0.22** -0.14** -0.30** -0.20** -0.17** -0.23** -0.03 0.02 -0.07

Lifespan Deprivation -0.18** -0.23** -0.12** -0.18** -0.23** -0.13** 0.00 -0.01 0.01

Generated Deprivation -0.40** -0.38** -0.42** -0.38** -0.39** -0.35** -0.02 0.02 -0.07

Head Count -0.31** -0.24** -0.36** -0.26** -0.24** -0.27** -0.05 0.01 -0.09*

Note: This table displays the racial gap in each gender. The first six columns compare Blacks and Hispanics men and women to Whites NH, while the

three last compare Hispanic and Blacks. The second part of the table presents coefficients of an OLS regression of the racial gap in each indicator on

year. We say for instance that between 1990 and 2016, the Alive Deprivation gap between Blacks and Whites NH men decreased by 0.14pp on average

each year. Standard Deviations in parentheses, */** means significant at 5%/1%
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Figure 3.A.1: Poverty rate by household structure
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Note: This figure presents poverty rates by family type and race, reporting predicted

margins from OLS estimation of the following equation:

Yi = α ∗ Family typei + β ∗Racei + δ ∗ Family typei ∗Racei + θ ∗Xi + εi

where Y = 1 if the individual is poor. The vector X includes controls such as education,

marital status, age, number of children, citizenship status, foreign-born status, year fixed

effects, and state fixed effects. Estimations are based on American Current Population

Surveys data from 1976 to 2016.
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Figure 3.A.2: Poverty rates by family type
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Note: This figure presents poverty rates by family type, using data from the American

Current Population Surveys (CPS). Single-head family refers to a family with only one

head (either a man or a woman, with or without children), while Husband-Wife Family

denotes a family consisting of a husband and wife.
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Figure 3.A.3: Alive (AD) and lifespan (LD) deprivation Components

by Race, (in percent)
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Note: These figures present the Alive and Lifespan Deprivation components (of GDI) for

each racial Group. The subdivision between Hispanic and Non Hispanic Whites starts from

1990
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Figure 3.A.4: Deprivation rates by Race by gender
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Hispanic Whites starts from 1990
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Figure 3.A.5: Alive (AD) and lifespan (LD) deprivation Components

by Race by gender
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Deprivation Index for each racial Group and for each gender group. The subdivision

between Hispanic and Non Hispanic Whites starts from 1990
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Figure 3.A.6: Prisoner Population
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Source: Bureau of Justice Statistics (2017) and IPUMS CPS
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Figure 3.A.7: Taking into account prisoners (by race)
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Note: These figure display deprivation (HCR and GDI) gender ratio (men/women) by race

if all prisoners were considered as being poor and men. The existing data do not provide

gender distribution of prison population by race.
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Figure 3.A.8: GDI Gender Ratios (W/M) by race with alternative

poverty measures
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