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Abstract
We estimate the impact of a poverty graduation program on female empowerment. We measure female empowerment using an incentivised decision making
task designed to derive an objective indicator of empowerment. This measure
is compared with traditional survey-based measures of empowerment. A positive impact of participation in the program on empowerment is found when it
is measured using an experimental indicator, but no significant effect is found
when using traditional survey measures. The experimental indicator is also
found to better correlate with indicators of well-being that are associated with
more empowered women.
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Introduction

In 2015, the Sustainable Development Goals included the achievement of gender
equality and empowerment of all women and girls as its fifth goal. This new goal
reflects both the intrinsic value of gender equity and the instrumental value of increased female autonomy and its association with a variety of positive outcomes such
as reduced fertility, increased child survival rates and the allocation of resources in
favor of children within the household (see Duflo (2012) and the references therein).
These associations prompted many poverty alleviation programs to target women
as their main beneficiaries and have women’s empowerment as a key output (van den
Bold, Quisumbing, & Gillespie, 2013). The commonly assumed causal pathway between such interventions and empowerment is that women who are provided with
additional resources (such as transfers) will have greater bargaining power within the
household. Such increase in bargaining power leads to an increased ability to make
choices (Kabeer, 1999), from which the achievement of outcomes strongly aligned
with their preferences (such as investments in the education or nutrition of children)
then follow. Over time, gender relations and the social status of women within the
household or the community may change (Duvendack, Palmer-Jones, & Vaessen,
2014).
Because changes in bargaining power, although central to the link between interventions and empowerment, are not directly measurable (Carter et al., 2014), most
of the existing analysis relies on proxy measures such as self-reported participation in
household decisions or control over assets, among others. Although these measures
have often been criticized for their lack of rigour (van den Bold et al., 2013), measurement problems such as social desirability bias (Jejeebhoy, 2002), and for potential
inadequacy to local context (Schatz & Williams, 2012; Upadhyay & Karasek, 2012)
their use has been widespread in the evaluation of the impact of poverty graduation
programs on women’s empowerment. The general conclusion is that there is little
evidence of an impact.
Banerjee et al. (2015), in an analysis of six poverty graduation programs across
six countries, find that at the end of the program women have more say in decisions
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on health expenditures and home improvements but this gain does not persist after the end of the program, even though consumption and income gains do. They
also show that the impact depends on the cultural context: the standardized mean
treatment effect of poverty graduation programs on women’s empowerment is larger
in South Asian countries (India and Pakistan) compared to African (Ethiopia and
Ghana) and Latin American countries (Peru and Honduras), which may either reflect initial differences in bargaining power or the inadequacy of the proxies used to
measure empowerment. 1 Bandiera et al. (2016) similarly find no impact of a poverty
graduation program, implemented in Bangladesh, on women’s empowerment.
One alternative to survey-based measures, which we will follow, is to use incentivized decision making tasks that provide an opportunity to directly measure
bargaining power. This is the approach used by de Palma, Picard, and Ziegelmeyer
(2011), Carlsson, Martinsson, Qin, and Sutter (2013), Braaten and Martinsson (2015)
and Almas, Armand, Attanasio, and Carneiro (2015). In the approach of de Palma
et al. (2011), Carlsson et al. (2013) and Braaten and Martinsson (2015), relative
bargaining power is determined by examining the influence of individual preferences
on a couple’s joint preferences, and inferred from the difference between decisions
made individually and jointly by a husband and wife. Almas et al. (2015) take a
different approach in their experiments and use women’s willingness to pay to receive a transfer instead of their partners as a measure of empowerment. In contrast
to these studies, the approach we implement reflects traditional concepts of power
in the social sciences (Dahl, 1957; Harsanyi, 1962; Russell, 1938), and bargaining
power is determined from a woman’s decision to change her spouse’s decision, hence
providing a more direct measure of a woman’s household bargaining power.
We use the decisions in this task to evaluate the impact on women’s empowerment
of a poverty graduation program targeted at ultra-poor women in northern Kenya,
the Rural Entrepreneur Access Project (REAP), which is briefly presented in the
next section. The program was rolled-out in three funding cycles, with beneficiaries
1

Many of the survey items that capture these measures are grounded in formative research from
South Asia where women’s empowerment may manifest differently (Malhotra, Schuler, & Boender,
2002; Schatz & Williams, 2012; Upadhyay & Karasek, 2012).
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being randomly allocated to each cycle. Survey measures of women’s decision making
power were collected at baseline and at two follow-up surveys. In addition, in mid2014, the beneficiaries (and their spouses) from the first and last funding cycle, who
benefited from the program one year apart from each other, were invited to a set of
decision making experiments designed to directly measure women’s bargaining power
within the household. In the experiment, women (and their spouses) perform two
tasks. Firstly, they make decisions on investments in a simple risk elicitation task
based on Gneezy and Potters (1997). In a second task, they play a modified version
of the first task in which the investment decision takes place in two stages. In the first
stage, the first mover decides how much to invest in the risky lottery. The second
mover then has the opportunity to change the decision. Because all participants first
act as the first mover and then as the second mover in response to every possible
first move by their spouse, an indicator of empowerment that reflects the woman’s
decision to not compromise from her own preferred investment can be defined. This
indicator explicitly reflects traditional concepts of power (Dahl, 1957): the woman,
in making a decision to change the husband’s investment decision to one that her
husband would not otherwise choose (but she would) is exercising her power over her
husband. 2
The two instruments (the survey questions and the lab-in-the-field design and
procedures) are presented in detail in section 3. The evidence on women’s empowerment is discussed in section 4. We find that the experimental measure has little
correlation with survey measures. In section 5, estimates of the impact of REAP on
these measures of empowerment are presented. Participation in REAP leads to an
increases in empowerment when empowerment is measured using the experimental
measure, but not when it is measured using the traditional survey measures. In section 6 both the experimental and survey measures are correlated with indicators of
well-being that one would expect, based on the literature, to improve with women’s
power. The experimental measure is found to be a better proxy for empowerment
compared to survey measures, based on its correlation with indicators of well-being.
2

Dahl (1957) offers the following definition of power: “A has power over B to the extent that he
can get B to do something that B would not otherwise do.”
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A conclusion is offered in section 7.

2

The Rural Entrepreneur Access Program (REAP)

The Rural Entrepreneur Access Program (REAP) was implemented in 14 locations
in northern Kenya (see Figure 1), a region where more than 80% of the population
are estimated to live below the national poverty line and where gender inequality is
estimated to be more than 25% higher than the national average (Kenya National
Bureau of Statistics and Society for International Development, 2013). 3 In 2010,
Kenya’s new constitution explicitly gave women the same legal rights as men but
despite improvements in legal gender equality, women in Kenya continue to suffer
from gender inequities which are exacerbated in rural areas (Nature Conservancy,
2013). In northern Kenya, where pastoralism is the main livelihood option and
livestock serves both as a source of income and food for herders and their families,
social and cultural norms restrict women’s ownership rights of livestock. Despite
women playing a key role in the management of livestock, their contribution usually
goes uncompensated and their ability to dispose of livestock is greatly limited, with
men usually having the final say in this decision (Fratkin, 2004).
The program provides ultra-poor women in northern Kenya with multiple interventions, with the aim of giving them a localized big push to graduate from poverty
by addressing the overlapping set of constraints that they face. This multifaceted
approach to poverty, commonly referred to as the poverty graduation approach,
was pioneered by BRAC through the program Challenging the Frontiers of Poverty
Reduction – Targeting the Ultra-Poor (CFPR/TUP) (Goldberg & Salomon, 2011;
Matin, Sulaiman, & Rabbani, 2008). During a limited period (2 years), participants
of the CFPR/TUP program benefit from a set of interventions which includes initial consumption support and an asset transfer, together with savings services, skills
3

In Marsabit County, where REAP was implemented, the Gender Inequality Index (GII) in 2013
was estimated to be 0.69 compared to the national average of 0.55 (Kenya National Bureau of Statistics and Society for International Development, 2013). The United Nations Human Development
Report, 2015 ranks Kenya 126 out of 155 countries based on the GII.
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training, and regular follow-up visits by BRAC program officers and livestock specialists, with the objective of improving returns from the asset transfer. The poverty
graduation approach has been implemented and evaluated in many different contexts
and has been found to result in sustained improvements in income, consumption,
food security, but, as discussed previously, the evidence points to a limited impact
on women’s empowerment (Bandiera et al., 2016; Banerjee et al., 2015).
The Rural Entrepreneur Access Project (REAP) is similar in spirit to poverty
graduation programs implemented elsewhere but also presents several notable differences. 4 First, REAP relies entirely on a cash transfer rather than a physical asset as
a way to increase beneficiaries’ wealth. Second, the program is explicitly enterprise
focused, with the requirement that the women form three-person groups to jointly
run the enterprise. Finally, REAP is implemented in the context of very limited
market access, with an economy that is based on one activity (raising livestock) that
is prone to frequent shocks due to drought. Such shocks force the poorest households to turn to alternative income generating activities, providing the opportunity
for REAP to lead to the empowerment of women, as relatively poorer households
become less dependent on (male dominated) livestock production for income and
more dependent on other sources such as the enterprises established under REAP.
In November 2012, 1755 women were identified as being eligible for participation
in REAP. Due to a lack of capacity to simultaneously enrol all eligible women, the
set of potential beneficiaries was split into three groups to be successively enrolled
over the next three funding cycles (March/April 2013, September/October 2013 or
March/April 2014). Assignment to each cycle was done randomly, through a public
lottery that took place in each of the locations from which participants had been
recruited, with one-third of the women enrolled in each funding cycle. All eligible
women were interviewed at baseline (November 2012) and at two follow-up surveys,
conducted at six month intervals and timed to coincide with the beginning of each
new funding cycle. Attrition in the follow-up surveys is very low with less than 2%
of women not being reached for interviews in either the endline or midline surveys.
4

The program is implemented through a NGO, The BOMA Project. See http://bomaproject
.org/the-rural-entrepreneur-access-project/ for a complete description of REAP.

6

Gobin, Santos, and Toth (2016) take advantage of the sequential roll-out of the
program, the randomized allocation to each funding cycle, the perfect compliance
of observations to treatment and control groups, and the low attrition rate to identify the program impacts on income, expenditure, consumption, savings, livestock
holdings, durable assets and food security. 5 They find that participation in REAP
resulted in significant improvements in income, savings and asset accumulation, and
food security, with the increase in income and savings being driven by women’s participation in microenterprises and savings groups. Such improvements in income
earned by the woman may potentially strengthen her bargaining position within the
household, a hypothesis that is tested in this study.
The data collected to estimate the impact of this program also includes women’s
reports of their participation in decisions about the purchase of food, household
items, livestock, and paying for schooling and medical fees. This information is used
to construct a household decision making power index (HDMI ), a commonly used
proxy indicator for empowerment, which is discussed in section 3.2. The alternative
measures of empowerment come from several experiments for which a subset of beneficiaries of the program from the first and last funding cycle were invited. These
experiments took place in Jun/Jul 2014, approximately 14 months (2 months) after
the Mar/Apr 2013 (Mar/Apr 2014) funded groups began participating in REAP,
and 2 months after the endline household surveys in the REAP impact evaluation
study were conducted (see Appendix A, Figure A1 for a timeline and sequence of
activities in the three funding cycles, including the timing of experiments). During
these two months, participants in the Mar/Apr 2014 funding cycle started to benefit
from REAP: they participated in a business skills training session and received a
cash transfer to implement their business plan. In light of this, the impact of REAP
on the experimental measure of empowerment estimated in this study will likely understate the true impact of REAP on empowerment. A detailed description of the
experiment and experimental procedures is provided in section 3.1.
5

Gobin et al. (2016) also check the validity of the experimental design. They find that the groups
that were assigned to different funding cycles are balanced on baseline characteristics. They also
show that spillover and program anticipation effects, if at all present, are of limited importance.
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Measuring empowerment: surveys and experiments

3.1

Experimental design and procedure

In June 2014 married REAP beneficiaries who received funding in Mar/Apr 2013 and
Mar/Apr 2014, along with their husbands, were invited to participate in a household
decision making experiment. 6 Several steps were taken to maximize the attendance. Invitations were made by the business mentors, who were provided with a
checklist of eligible beneficiaries to ensure that participants were either from the
March/April2013 or March/April2014 funding cycle. 7 On the day before the experiment, mentors reminded all eligible persons of the experiment. The team of
enumerators arrived in each village the day before the experiment, which also served
as a reminder.
The experiments were run separately in each location by a team of four enumerators and a research assistant who was in charge of overseeing all experimental
procedures. 8 Three enumerators focused on conducting experiments with women
and one focused on experiments with men. Two sets of tasks were conducted: the
first set focused on household decision making and was run with both women and
men, while the second set included an trust game and a coordination game, in addition to tasks designed to elicit risk and time preferences, and was run with women
only. Women were only made aware of the second set of tasks after they had finished
making their decisions in the first set, hence latter decisions are not expected to
confound the decisions made beforehand. 9 An outline of the sequence of tasks that
6

The term married is used to refer to women who are either married or in a relationship.
Business mentors are responsible for providing training and follow-up support to REAP beneficiaries in each location where the program is implemented.
8
Eight local language enumerators were trained for three days on the experimental procedures
before being divided into two teams. Experiments took place in churches, schools or meeting halls
which were divided into five separate spaces for each enumerator and the research assistant.
9
If the woman was married and her spouse was present or she was uncertain if he would attend
then the enumerator conducted both sets of experiments with her. If she knew that her spouse was
not attending or she was single then the enumerator started with the second set of experiments.
7
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took place during the experimental sessions is presented in Table 1.
The experiment on household decision making takes the form of a risk elicitation
task which, after being played first as an individual task, is modified to allow the
decision of individuals to affect the outcomes of their spouses. The Gneezy and
Potters (1997) risk elicitation task is used because it is easier to understand and
implement than other approaches, which seemed of central importance in the setting
studied, where beneficiaries have less than one year of formal education. 10 In this
task, the participant receives an endowment of 100 Ksh and then decides how much
to invest in a risky lottery. 11 The possible investments are restricted to 0, 25, 50,
75 or 100 Ksh. The investment is doubled with a probability of two-thirds and lost
with probability one-third. In this scenario the expected value of investing is higher
than the expected value of not investing so a less risk averse participant should invest
more in the risky lottery.[again, isn’t this always true?]
After the participant decides how much to invest in the first task, the enumerator
proceeds to explain the second task. In this second task, the risk scenario is changed
to a sequential move game between the participant and her spouse. The endowment
is increased to 200 Ksh and participants and their spouses (who are physically separated) are each told that they will only receive half of the total pay-off if this task is
chosen for payment. The first mover decides how much of the 200 Ksh to invest in
the risky lottery, with the investments restricted to 0, 50, 100, 150 or 200 Ksh. The
lottery is otherwise identical to the lottery already played in the first (individual)
task. The second mover then has the opportunity to accept the investment decision
of the first mover or to change the decision. If the second mover changes the decision,
s/he has to choose a new amount to invest.
The participant and their spouse each play the role of both the first mover and
10

Other risk elicitation methods such as those used by Eckel and Grossman (2002) and Holt and
Laury (2002) were also considered in a pilot study conducted in June 2013 but it was found that
many women were making inconsistent choices when the Multiple Price List method was used,
which was likely due to their lack of understanding of the task. See Charness, Gneezy, and Imas
(2013) for a useful review of commonly used methods.
11
At the time of the experiment the exchange rate was 1 USD to 85 Ksh and the average daily
wage for menial labor was approximately 200 Ksh. The average daily consumption per capita for
the study sample at endline was approximately 58 Ksh.
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the second mover, which allows for the estimation of a measure of household decision
making power based on the choices of the second mover relative to the initial investment of their spouse as well as their own preferred investment when they are the
first mover. This experiment makes use of the strategy method in which a responder
makes conditional decisions for each possible information set (i.e. 0, 50, 100, 150 and
200 Ksh). Such method is easier to implement in the field than the direct response
method and also increases statistical power. Many studies that compare the two
methods find no real difference between them in the case of sequential moves (see
Brandts and Charness (2011) for a survey of this literature). 12
Before beginning the experiments women naturally separated from men as they
waited to enter the venue. 13 Once the participants consented to take part in the
experiment, the rules of the first task were explained, first orally and then visually. 14
Two bowls were used to represent the money kept by the participant and the money
invested in the lottery, with real money being used in the demonstration. The probabilities for the high and low payoffs in each part were demonstrated using four white
and two blue balls. Several examples were used to further illustrate the task, before
presenting the participant with a scenario to check their understanding. If the task
was still not clear to the participant, the explanation was repeated until it was clear
that the participant fully understood the task. The participants were informed that
together, these two tasks would take approximately 20 minutes to complete and that
at the end of the experiment they would (blindly) pick a numbered ball from a bag,
to determine which task they would be rewarded for. The enumerators stressed that
the payments would take place in private at the end of the sessions and that their
decisions would not be revealed to other participants, including their spouses. There
12

However, it is argued that hot vs cold decisions might make a difference for experiments in
which emotions are involved. For example, Brosig, Weimann, and Yang (2003) find higher punishment by second movers in response to a selfish play by the first mover when the direct response
method was used. But Brandts and Charness (2011), in their review of the literature find no significant differences in direct response and strategy method for games in which emotions are involved
although they do find that a particular aspect of emotions related behavior, the use of punishment,
is more likely with direct response than strategy.
13
The mentors also ensured that participants that were waiting to take part in the experiments
were kept separate from those who had completed the experiments.
14
No eligible participants who attended the sessions declined to participate in the experiments.
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was no communication between spouses and participants were informed that a coin
toss would determine if their first mover decisions or second mover decisions would
be used in calculating their payoffs. Once a couple had completed both tasks they
were invited separately to pick a numbered ball from a bag to determine which task
from the first experiment would be played for real. If the first task was chosen for
payment then the participant picked a colored ball from a bag to determine if their
investment was doubled or lost. If the second task was chosen, then a coin toss first
identified whose first mover and second mover decisions would be used to determine
payoffs. A colored ball was then picked to determine if the final amount invested
was doubled or lost. If a woman was uncertain as to whether her husband would
show up, she was asked to wait until he arrived. If he did not arrive then she only
received payment for the first task (in addition to any other payment she received
from the second experiment). The full set of instructions used by the enumerators
is presented in Appendix B.
By focusing on decision making under risk, our design is similar to several other
experiments on household decision making. However, while much of the previous
work typically elicits individual and joint preferences, and then examines the influence of individual preferences on joint preferences as a way to determine relative
bargaining power within the household (for example, Braaten & Martinsson, 2015;
Carlsson et al., 2013; de Palma et al., 2011), the tasks in this study were designed
to directly capture classic concepts of power as defined, for example, by Dahl (1957)
where person “A has power over B to the extent that he can get B to do something
that B would not otherwise do”. In this task, women can reveal their power by
changing the investment decisions after the husband’s preference is clearly stated.
We use the decisions made in this task to construct an indicator of decision
making power in the following way. As a second mover, a woman must first decide
to either accept or change the investment decision made by her spouse (I1H ) when the
husband’s investment differs from her preferred investment (I1W ). After that, and if a
decision is made to change the husband’s decision, the woman faces a second decision,
of how much to invest instead (I2W ). The use of the strategy method in this task
results in five second mover decisions (I2W ) for each woman, in response to the five
11

possible first mover investments by her spouse, i.e. I1H = 0, 50, 100, 150 or 200 Ksh,
although only four of these decisions are informative about intrahousehold differences
in power (as we can learn nothing about these differences when I1W = I1H ). 15
By examining the frequency with which a woman changes her spouse’s decisions
one can gain some insight into household bargaining power. Does she simply choose
her own preferred investment or does she compromise with the husband’s decision?
If she compromises with her spouse does she stick with her spouse’s choice or choose
some amount between her own preferred investment and her spouse’s? For those
cases when I1W 6= I1H , we can summarize these decisions through a new variable, as
follows:



1 if I2W = I1H


compromise = 1 if I2W 6= I1H and I2W 6= I1W



0 if I W 6= I H and I W = I W
1
2
1
2

(1)

Here, compromise is equal to zero if the woman decides to stick with her original
investment decision, I1W , which differed from her husband’s decision. Alternatively,
the variable compromise is equal to one if she decides to change her husband’s investment to some amount that is not equal to her original preference or if she chooses
to accept her husband’s decision. In addition to excluding those observations for
which I1W = I1H we also excluded inconsistent observations where, similarly, nothing stands to be learned from the decisions. For example those observations where
I1H > I1W > I2W , I1W > I1H > I2W , I2W > I1H > I1W , or I2W > I1W > I1H are excluded
as these decisions involve the woman choosing an amount I2W that lies outside of
the interval between her first mover investment, I1W , and her husband’s first mover
investment, I1H . The number of excluded observations for these reasons is relatively
small (6.5% of the total number of useful observations, ie., those left after the cases
where I1W = I1H ).
We use the multiple observations of compromise for each woman to construct a
15
A total of 700 women participate in the experiments resulting in 3500 second mover decisions
being made. The sample of participants in the experiments is discussed further in section 4.
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single index of each woman’s power, which we define as a binary indicator taking the
value of one if, more often than not, the wife does not compromise with her husband
(i.e. the average is less than 0.5), and zero otherwise.
Although the scenario presented in this experiment is neutral it also reflects the
many instances where women are charged with the responsibility of executing the
household expenditure decisions, particularly those decisions regarding expenditures
on food and other household items. This experimental scenario can be seen as
capturing a woman’s decision to go against the wishes of her husband regarding
what items to purchase. In northern Kenya, it is not uncommon for husbands to rely
on women to execute their wishes with regards to household expenditure when they
migrate with livestock herds (or to towns). In many cases the woman is left with
some livestock (or is sent money) and has the choice to either follow the husband’s
wishes or to go against them, a decision that is similar to the one faced in this
experiment.

3.2

Survey measures

As part of the evaluation of the impact of the program, a baseline survey was conducted in November 2012, with all women selected to benefit from REAP being interviewed prior to the first group of women receiving funding. Follow-up surveys were
then conducted at six-month intervals to coincide with the roll-out of the program to
beneficiaries in later funding cycles (see Figure A1 for the timing of surveys). These
surveys included a section on household decision making, with questions phrased as
follows: “When you have to buy food, how is the decision made? Who has the final
say?” Possible responses to this question were husband only, wife only, husband and
wife, or other. In addition to food, questions were also asked about decisions over the
purchase of livestock, the purchase of household items, and the payment of children’s
medical expenses and school fees.
Such questions are widely used as proxy indicators for empowerment with many
studies combining the responses to these questions to construct a single index, where
the response to each question is coded as one if the woman has the final say in the
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decision or zero if otherwise, and therefore identifies empowered women as those who
have sole decision making powers over household decisions. The answers are then
summed to form a Household Decision Making Index, which is labeled as HDMI1.
Recent work by Peterman, Schwab, Roy, Hidrobo, and Gilligan (2015) finds
that substantially different conclusions on empowerment can be made depending
on whether household decision making indicators include joint decision making as
opposed to sole decision making only. Given this, the same responses are used to
construct a second index of empowerment, labeled as HDMI2, in which the response
to each question is coded as one if the woman has the sole or joint final say in the
decision or zero if otherwise, and therefore identifies empowered women as those who
have at least some say in household decisions.

4

Measuring decision making power: summary of
experimental results

As mentioned in section 3.1, only married women and their spouses were eligible for
these tasks, leaving us with a potential sample of 946 women who reported having a
husband or being in a relationship (out of the 1167 women that participated in REAP
in the two funding cycles that started one year apart). A total of 700 eligible women
(and 33% of their spouses) accepted the invitation to participate in the experiment
(see Table 2). 16
We focus on the decisions made by women in the second task as these are the
decisions used to derive our experimental measure of empowerment, power. As the
first mover in the second task the woman must decide how much of her endowment
(of 200 Ksh) to invest in the lottery where her spouse has the chance to change
her investment decision. Women’s first mover decisions are summarised in Figure 2
where we show that on average they invest half of the endowment (99.786 Ksh).
16
Note that, although the experiment was designed for couples, they were not required to make
decisions simultaneously. Women who were unsure whether their spouses would show up to take part
in the experiment, were still allowed to participate. Summary statistics for the male respondents
are presented in Appendix C.

14

The decision of women, as second movers, to change the spouse’s decisions (for
all possible first mover decisions where I1W 6= I1H and excluding those observations
where I1H > I1W > I2W , I1W > I1H > I2W , I2W > I1H > I1W , or I2W > I1W > I1H ) is
reported in Table 3. A greater proportion of women change the spouse’s investment
to their own preference when the spouse’s decision is at an extreme (i.e. I1H = 0
or 200) and a greater proportion of women are less likely to change their spouse’s
decision if it lies between these two extremes, a result which is expected as women
prefer investments that are away from the extremes (see Figure 2)
Summary statistics for the compromise and power variables for women are presented in Table 4. On average, women chose to change their spouse’s investment to
their own preferred investment in more than 40% of the cases, and more than 25% of
women change more than half of the spouse’s possible first mover decisions to their
own preferred investment (ie, do not compromise more than half of the cases).
Before presenting estimates of the impact of REAP on bargaining power, we
present the correlation between experimental and survey measures of empowerment.
The correlation coefficients are reported in Table 5. We find a high correlation between HDMI1 and HDMI2, which was to be expected given the way these indexes
are constructed. However, power is not correlated with either of the survey measures
of empowerment, a conclusion that is similar to Almas et al. (2015) who also use
an incentivized task to derive a quantitative measure of empowerment, and similarly
find little correlation between their experimental measure and individual survey measures. 17 It is important to notice that, were the two measures largely correlated,
it is likely that preference should be given to measuring empowerment using survey
measures, given that their implementation is both easier and less expensive.
There are two explanations for this result. The first is that both experimental and
survey measures capture substantially different dimensions of empowerment. The
second is that one of the indexes does not appropriately measure bargaining power,
either because the experiment is too alien to women’s decisions to meaningfully
capture such dimension, or because that is true for survey measures, developed and
17

Almas et al. (2015) do find that their experimental measure of empowerment is correlated with
an index of the survey measures but this correlation goes against the expected direction.
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calibrated in one specific context that is substantially different from the one we
study (Schatz & Williams, 2012; Upadhyay & Karasek, 2012). 18 We address these
alternative explanations in two ways. The first, discussed in the next section, by
quantifying the impact of REAP on the different measures of bargaining power: if
we believe in the causal pathway from assets to agency that generally underlies the
discussion of empowerment, then the identification of an impact of REAP on one of
the measures of power would go someway into validating that measure. The second
way, similar in spirit and discussed in section 6, is to estimate the correlation between
the measures of power and welfare indicators that are usually taken to measure the
benefits of empowerment.

5

The impact of REAP on empowerment

The following regression specification is used to estimate the impact of REAP on the
measures of empowerment (both survey-based and experimental) described above:
Yi = θ + βTi + ϕXi + i

(2)

where Yi is the outcome of interest for woman i, which is either HDMI1, HDMI2
or power, Ti is a binary variable equal to one if woman i benefited from REAP in
Mar/Apr 2013 and zero if she benefited in Mar/Apr 2014 (hereafter referred to as
treatment and control groups respectively), and Xi is a matrix of control variables
that includes sub-location fixed effects as well as controls for the woman (as well
as her spouse’s age), her literacy and numeracy, whether she is in a polygamous
marriage, the number of children and adults in the household, and the livestock and
other durable assets owned by the household, all at baseline levels. 19 When Yi is
power, control variables for the husband’s attendance at the experiments as well as
18
For example, the module on women’s empowerment in the Demographic and Health Surveys
(which contains questions similar to those used in this study) have been criticized for not being
adequate for use in Sub-Saharan Africa (Schatz & Williams, 2012; Upadhyay & Karasek, 2012)
with concerns arising because the survey items are grounded in formative research from South Asia
(Malhotra et al., 2002) where women’s empowerment may manifest differently.
19
Stratification took place at the sub-location level (77 sub-locations).
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the woman’s investment decision in the individual risk task are also included.
To interpret the estimates of β in a causal way, we need to address the possible
bias associated with the fact that not all eligible REAP beneficiaries participated
in the decision making experiments: as mentioned above, a total of 700 of the 946
women that were eligible to participate in the experiments on household decision
making accepted the invitation to attend the sessions. As a first step in addressing
concerns about potential self-selection bias, and how it may bias the estimates of
the impact of REAP on women’s empowerment, we check whether, conditional on
being eligible, participants in the experiments are different from non-participants in
terms of baseline characteristics (collected in November 2012, prior to the first group
of women being enrolled in REAP). The results of that comparison are presented in
Table 6. Panel A presents summary statistics (means and standard errors) of both
household and individual characteristics of participants and non-participants, while
panel B presents the t-tests of the null hypothesis of equality at baseline.
It is clear from the analysis of this table that participants and non-participants
are similar along many dimensions but that some notable differences do exist. Nonparticipant households spent less on food per capita, are less likely to have benefited
from cash transfer programs targeted at the poor (the Hunger Safety Net Program
(HSNP)), reported having more say in household decisions, and are more likely to
belong to the treatment group (Mar/Apr 2013). Overall, it seems that participant
households are observationally different from non-participant households, a finding
that is reinforced by the results of a F-test of the joint effect of these variables on
participation in the experiments, reported in panel C.
To address the potential bias from the self-selection into the experiments, observations are reweighted such that the distribution of observable pre-treatment characteristics is identical for participants and non-participants (Nichols, 2007). To do
this, the relation between participation in experiments on observable pre-treatment
characteristics, namely baseline levels of the household decision making index (a
measure of pre-treatment female empowerment), income, expenditure, savings and
assets, food security indicators, household composition, characteristics of the woman
and her spouse (age, literacy, business experience, whether in a polygamous mar17

riage), participation in other NGO programs, and cycle of assignment to REAP, is
estimated. The estimates of the logit model used in explaining the participation
decision are reported in Appendix D (Table D1). 20 The estimates of the conditional
probability of being a non-participant (i.e. the propensity score), p̂, and the nonparticipation odds, p̂(1 − p̂), are then used to reweight the participant observations
to estimate the average treatment effect on the treated (Nichols, 2008).

5.1

Estimates of the impact of REAP on empowerment

Table 7 presents estimates of the impact of REAP on power, the experimental
measure of empowerment as described above, both without (column 1 and 3) and
with (column 2 and 4) additional controls. In columns (3) and (4) we present the
reweighted estimates. 21 Our preferred estimates, in column (4), show that women
who received funding from REAP one year earlier are more than 7% more likely to
not compromise with their husbands when making decisions as the second mover. 22
Participation in REAP has a positive and statistically significant impact on empowerment, with power being 28% (0.16 SDs) higher for participants who received
funding earlier compared to those who received funding later. This difference is
significant at the 6% level but the effect is not robust to the exclusion of control variables, in which case it is only significant at the 15% level. But this impact is likely
to underestimate the true impact of REAP on empowerment since at the time of the
20
The –pscore– command in Stata is used to estimate the propensity scores ensuring that the
balancing property is met. The analysis of the balancing property is restricted to participants and
non-participants in the region of common support. Twenty-three participant observations are lost
due to either missing values or their propensity scores lying outside the region of common support.
The final sample comprises of 349 treatment and 328 control individuals.
21
Simple t test comparisons and Mann-Whitney tests of differences in the measures of empowerment between treatment and control participants are presented in Appendix E. There are no
significant differences between treatment and control participants across any of the measures of
empowerment but it should be noted that the observations used in these tests are not reweighted
to account for self-selection into the experiment.
22
In Appendix F results are shown for the impact of REAP on the average of compromise across
all first mover decisions, the variable that is used to construct power. Participation in REAP does
not have a significant impact on this measure.
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experiments all participants had received funding. 23 One might expect changes in
empowerment as a result of participation in REAP to be a gradual process as women
grow their enterprises, incomes and agency. However, we cannot dismiss the fact that
changes in empowerment might take place quite early on in the program especially
given the findings of Gobin et al. (2016) who show that after only six months of
participation in REAP beneficiaries’ incomes are significantly higher, with this effect
being driven by income earned from the REAP enterprise. In addition, it is important to notice that estimate only measures the impact of the program when women
are at the half-way mark of their participation in REAP (i.e. one of two years); it is
possible that impact is would be larger for women who benefit from the program in
its entirety.
The impact of REAP on survey measures of empowerment is reported in Table 8.
Turning first to the impact of REAP on HDMI1, the index that reflects power of the
woman as the sole decision making power, we find that this measure of empowerment
increases by 0.007 SDs when the treatment group is reweighted using propensity
scores and all control variables (apart from sub-location fixed effects) are excluded
(column 5). When all control variables are included, the effect is of the opposite sign,
with participation in REAP resulting in a 0.014 SDs decrease in HDMI1 (column
7). However, these changes are small relative to the control group and are not
statistically significant at conventional levels.
Turning next to HDMI2, which reflects power of the woman if she has at least
some say in household decisions (i.e. has joint decision making powers), the estimated
impact is consistently negative across the reweighted specifications (columns 6 and
8), and, as with HDMI1, they are relatively small compared to the control group, and
not statistically significant. Taken together, these results suggest that participation
in REAP does not result in the empowerment of women as measured by either
specification of the decision making index. 24
23

As noted previously, when the experiments took place the treatment group had been enrolled
in REAP for approximately 14 months and the control group for 2 months.
24
As a robustness check, the impact of REAP on these survey measures is also estimated for the
entire sample of married women i.e. including those who did not participate in the experiment (but
for whom survey measures were collected during the endline survey), and for which concerns about
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There are several possible explanations for the fact that the estimates of the
impact of REAP on the survey measures of empowerment are not statistically significant. It can be that the time horizon might be too short to expect to see changes in
women’s role in decisions over the various items that comprise these indexes. Alternatively, responses in the survey may be subject to social desirability bias or these
survey measures may not capture empowerment in this context. The latter possibility is examined in more detail in the next section 6 where the experimental and
survey measures of empowerment are correlated with household outcomes that are
expected to be higher for more empowered women.

6

The relationship between measures of empowerment and welfare outcomes

The emphasis on empowering women as a development strategy reflects its perceived
association with several positive outcomes, including increased food security and the
allocation of resources in favor of children. If this expectation is valid, we should be
able to conclude, that higher levels of empowerment are associated with better household outcomes, specifically, in our sample, monthly food consumption per capita and
the number of nights that a child has gone to bed hungry in the past week. We use
this assumption as a test of the validity of the two types of empowerment indicators.
The OLS estimates of these correlations, after controlling for other variables that
might be associated with the indicators of well-being (including woman’s age (as
well as her spouse’s age), her literacy and numeracy, whether she is in a polygamous
marriage, the number of children and adults in the household, and the livestock and
other durable assets owned by the household) are presented in Table 9. 25
As with other studies, our results are somewhat mixed. 26 Although both the
possible selection bias are not relevant. The results from these robustness checks are reported in
columns 1 to 4 of Table 8, and confirm that participation in REAP does not lead to any significant
change in empowerment, when survey-based measures are used to quantify it.
25
The correlations reported in Table 9 are robust to the exclusion of the additional control
variables.
26
For example, Peterman et al. (2015) compare two indexes that are similar to HDMI1 and
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survey and experimental measures of empowerment are positively correlated with
the number of nights that a child goes to bed hungry in the past week, a result that
goes against the expectation that more empowered women would be able to reduce
the incidence of children’s hunger, this correlation is only statistically significant at
conventional levels for HDMI2, suggesting that this indicator may be a poor proxy
for empowerment in this context. However, there is a positive correlation between
HDMI2 and monthly food consumption per capita suggesting that households with
more empowered women have higher levels of consumption. There is also a positive correlation between power and monthly food consumption per capita which is
statistically significant at the 1% level.
Taken as a whole, these associations suggest that power as measured by the
experiment, is a better indicator of empowerment than either HDMI1 or HDMI2 in
this context.

7

Conclusion

This study presents an incentivized decision making investment task specifically designed to elicit an objective measure of intra-household bargaining power. In this
task, women are allowed to change her husband’s investment decision to a decision
that she favors. Such decision is closely aligned with classic conceptualizations of
power such as Dahl (1957), with more powerful women choosing their own preferred
investment levels, even when the husband’s preference is clearly stated. Despite this
advantage, experimental measures are more difficult to implement and more expensive than traditional survey based questions. Hence, it is important to understand
whether there is, practically, an advantage in using the former over the latter.
We contrast the two measures in three steps. The first is a simple analysis of the
correlation between the different indicators of power, both survey-based and experHDMI2, to household consumption, and find that for a sample of women from Ecuador, there are
significant correlations between the decision making indexes and household consumption but no
associations between the indexes and dietary diversity. They find the opposite in Yemen, with no
associations between the indexes and household consumption but significant correlations between
the indexes and dietary diversity.
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imental. We conclude that they are not correlated. There are two interpretations
of this lack of correlation: either one measure is an adequate measure of power and
the other is not, or they measure different (and orthogonal) components of women’s
agency. In the next two steps, we explore the evidence in favor of one of these alternative explanations in two ways. The first relies on the conceptualized causal pathway
from assets to agency that underlies much of the expectation of positive effects of
programs such as microfinance, cash transfers or poverty graduation programs on
empowerment.
We use data from a poverty graduation program, the Rural Entrepreneur Access
Project (REAP), to quantify the impact of the set of interventions under this program
on empowerment. We conclude that the program has a positive and significant effect
on empowerment, if we capture it using the experimental measure that we develop,
but that we would not be able to capture this impact had we limited ourselves to
quantify empowerment using traditional survey measures.
The second way relies on the possible extrapolation of the behavior in the experiment to other decisions outside this environment. If we are correct in the interpretation of the decision making process during the experiment, it follows that
women who demonstrate more power in this task may also be more likely to bargain
with their husbands when it comes to decisions where their preferences may not be
aligned. We estimate the correlation between this measure and household outcomes
to check the validity of this assumption and conclude that it is a better indicator of
empowerment than either HDMI1 or HDMI2 in this context.
Additionally, concerns have been raised about the adequacy of survey items to
capture empowerment in different cultural contexts since they were grounded in formative research from South Asia (Malhotra et al., 2002). This inadequacy might
explain the discrepancies found by Banerjee et al. (2015), where poverty graduation
programs, similar to REAP, were found to have a larger impact on women’s empowerment in Asian countries (India and Pakistan) compared to African (Ethiopia and
Ghana) and Latin American (Peru and Honduras) countries. With this is mind, it
is argued that the neutrality of the experiment allows for the reliable estimation of
intra-household bargaining power across different contexts, but this remains to be
22

tested.
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Figures and tables

Figure 1: Map of Marsabit County (Warui & Kshatriya, 2009).
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Figure 2: Summary of investments by women in the household risky lottery
Women
99.786
(28.367)
700

Mean
(Std Dev)
N

Distribution of
investment
decisions

Note: The initial endowment given to participants to invest is 200 Ksh. Two women chose to invest
the maximum of 200 Ksh.
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Table 1: Sequence of events at experimental sessions
Women
Activity
Single
Husbands do not attend

Married
Not sure if husbands will
attend

Men
Husbands attend

29

Risk 1

X

X

X

Household task
Household decision
making survey
Risk 2

X

X

X

X

X

X

X

Trust game

X

X

X

X

Coordination game

X

X

X

Payment

2 of 3

2 of 3

X
1 of first 2 and 2 of last 3
if husband attends OR
Risk 1 and then 2 of last
3 if husband does not
attend

Time preference:
hypothetical

X

X

X

X

1 of first 2 and 2 of last 3

1 of 2

X

Note: In this study we report on the items in bold print. The other tasks are part of the second set of experiments which are designed
to look at decisions and preferences among business group members and are therefore not relevant to this study on household decision
making.

Table 2: Sample size
Funding Cycle:
Eligible REAP beneficiaries
Final REAP beneficiaries
Beneficiaries eligible for experiments
Beneficiaries that attend experiments
Husbands that attend experiments

Treatment
Mar/Apr 2013
585
585
483
336
118

Control
Mar/Apr 2014
585
582
463
364
111

Table 3: Summary of women’s decisions as second movers
I1H
0
50
100
150
200

I2W

=

I1H

0.233
0.691
0.873
0.586
0.230

I2W 6= I1H
and
W
I2 6= I1W
0.165
0.037
0.000
0.079
0.244

I2W 6= I1H
and
W
I2 = I1W
0.602
0.272
0.127
0.336
0.527

Note: This table reports the proportion of women who, as second movers, choose
to either accept the spouse’s decision (I2W = I1H ), change it to some amount not
equal to her original preference (I2W 6= I1H and I2W 6= I1W ) or stick with her original
preference (I2W 6= I1H and I2W = I1W ), for each possible first move decision by the
spouse (I1H ). The sample used here excludes those observations where I1W = I1H ,
I1H > I1W > I2W , I1W > I1H > I2W , I2W > I1H > I1W , or I2W > I1W > I1H .
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Table 4: Summary of the experimental measure power, and its constructs.
compromise
Mean
(Std Dev)
N

0.583
(0.493)
2619

compromise
averaged across
first mover decisions
0.598
(0.313)
700

power
0.266
(0.442)
700

Note: The variable compromise is a binary indicator equal to zero if the woman decides to
stick with her original investment decision which differs from her spouses decision. The
variable is equal to one if she changes her spouses decision to some amount not equal
to her original investment or if she chooses to accept her spouses decision.The average
of compromise varies from zero (if the woman never compromises) to one (if she always
compromises). The variable power is coded as one if in more than 50% of decisions as
the second mover, the woman does not compromise at all with her husband.

Table 5: Correlations between different measures of empowerment.
compromise
power
HDMI1
HDMI2
(average)
HDMI1
HDMI2
compromise
(average)
power

1.000
0.557
(0.000)
-0.025
(0.511)
0.039
(0.313)

1.000
-0.016
(0.672)
0.012
(0.748)

1.000
-0.815
(0.000)

1.000

Note: Parentheses contain p-values of the test of the null hypothesis that the two variables
are independent. The components of HDMI1 are coded as one if the woman has the
final say in the decision or zero if otherwise whereas those of HDMI2 are coded as one
if the woman has the sole or joint final say in the decision or zero if otherwise. HDMI1
and HDMI2 are standardised using the control group mean and standard deviation. The
variable compromise (average) is the average of compromise across all possible first move
decisions of the spouse. The variable power is coded as one if in more than 50% of decisions
as the second mover, the woman does not compromise at all with her husband.
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Table 6: Summary statistics and baseline comparisons between participants and non-participants in the experiment.

Variable:

Monthly
income
per
capita

Monthly
expenditure
per
capita

Monthly
food
expenditure
per
capita

Monthly
nonfood
expenditure
per
capita

Total
savings
per
capita

TLU
per
capita

Durable
asset
index

Meals
per day

Nights
that
child
has
gone to
bed
hungry
in past
week

Proportion of
children
in
school

Household
#
Size
children

Years
of education

Business
Experience

Benefitting
from
HSNP

Participating
in
CARE
VSLA

HDMI1

Funding
cycle

Panel A: Means and standard errors of variables at baseline
Participated
(Std Err)
Observations

32.919
(1.056)
700

23.781
(0.845)
700

9.137
(0.501)
700

21.468
(0.781)
700

3.705
(0.316)
700

0.655
(0.027)
700

-0.153
(0.156)
700

1.948
(0.014)
694

0.580
(0.026)
693

0.419
(0.010)
698

5.899
(0.070)
700

3.887
(0.065)
700

0.379
(0.060)
700

0.556
(0.019)
700

0.130
(0.013)
700

0.090
(0.011)
700

-0.052
(0.038)
684

0.480
(0.019)
700

Did not participate
(Std Err)
Observations

31.073
(1.803)
246

20.052
(1.027)
246

11.021
(1.308)
246

19.430
(1.201)
246

4.405
(0.987)
246

0.667
(0.045)
246

0.300
(0.278)
246

1.894
(0.027)
246

0.534
(0.040)
242

0.391
(0.019)
245

5.797
(0.111)
246

3.813
(0.106)
246

0.252
(0.084)
246

0.500
(0.032)
246

0.081
(0.017)
246

0.098
(0.019)
246

0.148
(0.063)
242

0.598
(0.031)
246

0.075*

0.339

0.177

0.437

0.551

0.222

0.134

0.025**

0.729

0.007***

0.001***

Panel B: t test comparison of means of baseline characteristics based on participation in experiments
p-value

0.377

0.005***

0.180

0.156

0.500

0.807

0.156

Panel C: F-test from regression of participation in experiments on variables above.a
F-Stat

p-value

2.65

0.000***

Note: All monetary values are reported in 2014 USD, PPP terms. TLU refers to tropical livestock unit which is a standardised way of measuring the size of a mixed herd: 1 head of cattle is equivalent to 0.7 camels, 10 sheep/goats, or 2
donkeys. A description of the durable asset index can be found in Gobin et al. (2016). The components of HDMI1 are coded as one if the woman has the final say in the decision or zero if otherwise. HDMI1 is standardised using the mean
and the standard deviation of the overall sample of married women at baseline. Funding cycle equals one (zero) if assigned to Mar/Apr 2013 (2014). a Monthly food and non-food expenditure per capita are excluded from this regression.*,
** and ** stand for significant at the 10%, 5% and 1% level of significance, respectively.
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Table 7: The impact of REAP on power.

Treatment

(1)
0.058*
(0.034)

Age
Age of spouse
Literacy
Numeracy
Wife in polygamous marriage
# children in household
# adults in household
TLU per capita
Durable asset index
Husband attends experiment
Investment in individual risk task
N
R-squared

700
0.137

(2)
(3)
0.071** 0.053
(0.035) (0.036)
-0.001
(0.003)
0.001
(0.002)
-0.032
(0.088)
-0.024
(0.066)
0.006
(0.039)
0.002
(0.011)
-0.029
(0.031)
0.033
(0.031)
0.002
(0.005)
0.020
(0.043)
-0.001
(0.001)
687
677
0.154
0.120

(4)
0.071*
(0.037)
0.001
(0.003)
-0.001
(0.003)
0.079
(0.130)
-0.058
(0.069)
-0.041
(0.040)
-0.002
(0.012)
-0.059*
(0.034)
0.056*
(0.031)
0.003
(0.006)
0.003
(0.045)
-0.000
(0.001)
665
0.143

Note: Results from a linear probability model. The dependent variable power is coded as
one if in more than 50% of decisions as the second mover, the woman does not compromise
at all with her husband. Regressions include sub-location fixed effects. Demographic and
household controls are at baseline levels. Regressions in columns 1 and 2 are unweighted.
Regressions in columns 3 and 4 include the weights generated from the propensity score
estimates. Standard errors are shown in parentheses. *, ** and *** stand for significant
at the 10%, 5% and 1% level of significance, respectively.
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Table 8: The impact of REAP on survey measures of household decision making
(1)
HDMI1

(2)
HDMI2

(3)
HDMI1

(4)
HDMI2

(5)
HDMI1

(6)
HDMI2

(7)
HDMI1

(8)
HDMI2

0.026
(0.067)

-0.012
(0.065)

0.048
(0.067)

0.033
(0.065)

0.007
(0.076)

-0.059
(0.077)

-0.014
(0.076)

-0.052
(0.077)

Age

0.005
(0.005)

0.012**
(0.005)

-0.005
(0.006)

0.000
(0.006)

Age of spouse

0.010*
(0.005)

-0.006
(0.005)

0.012**
(0.005)

-0.007
(0.006)

Literacy

0.094
(0.178)

0.022
(0.173)

-0.031
(0.268)

-0.144
(0.272)

Numeracy

0.324**
(0.125)

-0.025
(0.122)

0.384***
(0.143)

0.060
(0.144)

Wife in polygamous marriage

-0.052
(0.075)

0.205***
(0.073)

-0.000
(0.082)

0.258***
(0.083)

# children in household

-0.048**
(0.022)

-0.042**
(0.021)

-0.030
(0.025)

-0.045*
(0.026)

# adults in household

-0.280***
(0.060)

-0.175***
(0.059)

-0.247***
(0.071)

-0.106
(0.072)

TLU per capita

-0.040
(0.060)

-0.116**
(0.058)

-0.027
(0.064)

-0.074
(0.065)

Durable asset index

0.014
(0.012)

0.021*
(0.012)

-0.001
(0.011)

0.006
(0.012)

Dependent variable:
Treatment
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N
R-squared

888

888

875

875

665

665

665

665

0.146

0.223

0.189

0.250

0.146

0.153

0.248

0.288

Note: Regressions include sub-location fixed effects. Demographic and household controls are at baseline levels. Regressions in columns
1 to 4 use the sample of all married women enrolled in REAP in Mar/Apr 2013 and Mar/Apr 2014 regardless of participation in the
experiment. Regressions in columns 5 to 8 only look at married women who participated in the experiments and also include the weights
generated from the propensity score estimates. The components of the dependent variable HDMI1 are coded as one if the woman has the
final say in the decision or zero if otherwise whereas those of HDMI2 are coded as one if the woman has the sole or joint final say in the
decision or zero if otherwise. HDMI1 and HDMI2 are standardised using the control group mean and standard deviation, allowing the
estimate to be interpreted as the effect size relative to the control group. Standard errors are shown in parentheses. *, ** and *** stand
for significant at the 10%, 5% and 1% level of significance, respectively.

Table 9: The relationship between measures of food security/consumption and measures of
empowerment
# nights that child has gone to
bed hungry in past week
HDMI1
HDMI2
power

Monthly food consumption per
capita
HDMI1
HDMI2
power

0.038
(0.052)

0.282***
(0.050)

0.088
(0.108)

1.040
(0.869)

1.725**
(0.857)

7.429***
(1.776)

Age

0.024***
(0.008)

0.023***
(0.008)

0.023***
(0.008)

0.129
(0.134)

0.123
(0.134)

0.114
(0.133)

Age of spouse

-0.017**
(0.007)

-0.014**
(0.007)

-0.016**
(0.007)

-0.421***
(0.116)

-0.396***
(0.115)

-0.404***
(0.114)

Literacy

-0.252
(0.348)

-0.196
(0.340)

-0.263
(0.348)

13.776**
(5.638)

13.994**
(5.626)

13.141**
(5.564)

Numeracy

0.092
(0.179)

0.090
(0.174)

0.110
(0.178)

-25.651***
(3.008)

-25.345***
(2.983)

-24.884***
(2.950)

0.267**
(0.103)

0.190*
(0.102)

0.271***
(0.103)

2.149
(1.728)

1.703
(1.738)

2.470
(1.706)

# children in household

-0.008
(0.032)

0.004
(0.031)

-0.009
(0.032)

-7.331***
(0.536)

-7.285***
(0.535)

-7.353***
(0.528)

# adults in household

0.142
(0.092)

0.160*
(0.089)

0.140
(0.092)

-3.899**
(1.509)

-3.971***
(1.493)

-3.721**
(1.477)

TLU per capita

-0.012
(0.080)

0.009
(0.078)

-0.018
(0.080)

1.517
(1.334)

1.611
(1.333)

1.118
(1.319)

Durable asset index

0.000
(0.014)

-0.001
(0.014)

-0.000
(0.014)

0.481**
(0.239)

0.469*
(0.238)

0.459*
(0.236)

654
0.153

654
0.196

654
0.153

665
0.613

665
0.615

665
0.623

Dependent variable:

Measure of empowerment

Wife in
marriage

N
R-squared

polygamous

Note: The dependent variable is either the number of nights that a child is reported as going to bed hungry in the past
week, or monthly food consumption per capita which is measure in USD PPP at 2014 prices. All regressions include
sub-location fixed effects and are reweighted using the weights generated from propensity scores. Demographic and
household controls are at baseline levels. The components of the HDMI1 are coded as one if the woman has the
final say in the decision or zero if otherwise whereas those of HDMI2 are coded as one if the woman has the sole
or joint final say in the decision or zero if otherwise. HDMI1 and HDMI2 are standardised using the control group
mean and standard deviation. The variable power is coded as one if in more than 50% of decisions as the second
mover, the woman does not compromise at all with her husband. Standard errors are shown in parentheses. *, **
and *** stand for significant at the 10%, 5% and 1% level of significance, respectively.
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Appendix A

Timeline of activities
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Figure A1: Timeline of data collection and program activities, by assignment to funding cycle. We label the
beneficiaries who entered the program in the Mar/Apr 2013 funding cycle as group A, and those who entered
in Mar/Apr 2014 as group C.

Appendix B

Instructions for household experiment

Instructions
This section of the study will take approximately 20 minutes. There are 2 parts
to this section and each will be explained at the appropriate time. Your earnings
for Parts 1 and 2, and your total earnings for the study will be determined by the
decisions you and the other Players make in each part.
You are free to make as much money as you can. How your rewards for Parts 1
and 2 will be determined is explained below. At the end of this section you will be
presented with a bag with balls numbered 1 and 2. You will be asked to select ONE
ball and the number on this ball will correspond to the Part of the section that you
will receive money for. For example, if you pick balls numbered 1 then you will be
rewarded for Part 1.
You will be paid in cash in private at the end of the session.
The decisions you make and the amount of money you receive will be held in strict
confidentiality and will not be revealed to any of the other participants.
Part 1
In this part of the study you will work individually. You will be given 100 Ksh and
will be asked to make an investment decision. You may choose to invest 0 Ksh, 25
Ksh, 50 Ksh, 75 Ksh or 100 Ksh.
If you choose to invest 0 Ksh then you will just keep the 100 Ksh you are given. If
you choose to invest any amount greater than zero then you will be presented with
an opportunity to double your investment. How?...
This bag is filled with 6 balls: 4 WHITE and 2 BLUE. You will be given a SINGLE
chance to pick ONE ball (without looking) and the returns to the investment are
based on the colour of the ball that is blindly selected from a bag. There are two
possible outcomes of this investment: 1) If you pick a WHITE ball then the money
you invested will be doubled and returned to you. 2) If you pick a BLUE ball then
you will lose your investment.
Note, you will always retain the amount that is NOT invested regardless of the colour
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of the ball that is picked from the bag.
Example 1:
Suppose you invest 50 Ksh and keep 50 Ksh. You pick a WHITE ball. Your investment will automatically double to 100 KSH and you will receive a total of 150 Ksh
i.e. 100 Ksh plus the 50 Ksh that was not invested.
Example 2:
Suppose you invest 50 Ksh and keep 50 Ksh. You pick a BLUE ball. Your investment
will be lost and you will receive a total of 50 Ksh i.e. the amount that was not
invested.
Question:
How much money would you receive in total if you invested 75 Ksh and you pick a
WHITE ball?
Remember that in this task the bag will be filled with 4 WHITE balls and 2 BLUE
balls
How much money do you choose to invest?
You will pick a ball from the bag at the end of the session if this task is selected for
payment.
Part 2
In this task you will be paired with your spouse/partner and any rewards will be
divided in half and you will receive half of the overall reward.
You will be asked to make an investment decision like you did in the previous task,
i.e. whatever you invest is doubled if a WHITE ball is picked but the investment
is lost if a BLUE ball is picked. The bag will contain 4 WHITE balls and 2 BLUE
balls.
This time the amount you and your spouse/partner are given to invest is 200 Ksh.
You and your spouse/partner will be assigned as either “first mover” or “second
mover” and this will be determined by flipping a coin with “heads” resulting in you
being assigned as “first mover” and your spouse/partner being nominated as “second
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mover”. If the coin lands on “tails” then the assignment will be reversed.
The game will be played as follows:
- The first mover will choose an amount to invest. They can choose to invest 0
Ksh, 50 Ksh, 100 Ksh, 150 Ksh or 200 Ksh.
- The second mover will then have a chance to accept or overrule the investment
decision made by the first mover.
- If the second mover chooses to accept the investment decision of the first mover
then a ball is chosen to determine if the investment is doubled or lost.
- If the second mover chooses to overrule the decision then they will be asked to
select an alternative amount to invest. A ball will then be picked to determine if this
new investment is doubled or lost.
- The reward for you will be half of the amount that is not invested plus half of
the returns from the investment.
There will be no communication between the first and second mover.
Example:
The first mover chooses to invest 50 Ksh. The second mover then decides to overrule
this decision and invest 150 Ksh instead. A WHITE ball is picked. The 150 Ksh
investment is doubled and the total reward, including the amount that is not invested,
is 350 Ksh which is divided in half.
The first mover chooses to invest 50 Ksh. The second mover then decides to accept
this decision. A WHITE ball is picked. The 50 Ksh investment is doubled and the
total reward, including the amount that is not invested, is 250 Ksh which is divided
in half.
Question:
The first mover decides to invest 100 Ksh. The second mover decides to accept this
decision. What is the total earned by the pair if a BLUE ball is chosen?
The first mover decides to invest 100 Ksh. The second mover decides to overrule this
decision and invest 50 Ksh instead. What is the total earned by the pair if a BLUE
ball is chosen?

39

Remember, there are 4 WHITE balls and 2 BLUE balls in the bag.
Suppose you are the first mover. How much will you choose to invest?
Suppose you are the second mover would you accept or overrule the first
mover if they choose to invest 0 Ksh?
If overrule then how much would you invest?
Suppose you are the second mover would you accept or overrule the first
mover if they choose to invest 50 Ksh?
If overrule then how much would you invest?
Suppose you are the second mover would you accept or overrule the first
mover if they choose to invest 100 Ksh?
If overrule then how much would you invest?
Suppose you are the second mover would you accept or overrule the first
mover if they choose to invest 150 Ksh?
If overrule then how much would you invest?
Suppose you are the second mover would you accept or overrule the first
mover if they choose to invest 200 Ksh?
If overrule then how much would you invest?
The first mover and second mover will be determined at the end of the session if this
task is selected for payment. You will also be asked to pick a ball at the end of the
session to determine if the investment is doubled or lost.

Appendix C

Men compared to women

As mentioned in section 3.1, only married women and their spouses were eligible for
these experiments. The decisions made by both women and men in the first task,
the risk elicitation based on Gneezy and Potters (1997), are summarized in Figure
C1. Contrary to several other studies (see e.g. Charness & Gneezy, 2012; Croson &
Gneezy, 2009, among others), there are no statistically significant differences between
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the average investment decisions or the distribution of investment decisions made by
men and women in this task. The t test is used to check for differences in means,
and the Mann-Whitney test to check for differences in the distributions. 27 On
average, both women and men invest more than half of their initial endowment in
this individual lottery (approximately 60 Ksh and 59 Ksh, respectively).
However, there are differences when faced with the investment decision in the
second task, where the endowment is doubled but the spouse now has a chance to
change the investment. As shown in Figure C2, women invest less on average as the
first mover compared to men (100 Ksh versus 108 Ksh by men), and this difference
is statistically significant at the 1% level of significance based on a t test. 28
The decision of second movers to change the spouse’s decisions (for all possible
first mover decisions where I1W 6= I1H ) are reported on in panel A of Figure C3. 29
On average, women change the spouse’s decisions (0.542) more frequently than men
(0.531), but this difference is small and not statistically significant (using both the t
test and Mann-Whitney test). In panel B it is shown that the second movers change
the spouse’s decisions more frequently when the first mover investment decision is
at an extreme (i.e. 0 Ksh or 200 Ksh) and are less likely to change their spouse’s
decision if it lies between these two extremes, a result which is expected as both men
and women prefer investments that are away from the extremes (see Figures C1 and
C2).
Summary statistics for the compromise variable for both women and men are pre27

Croson and Gneezy (2009) highlight three possible explanations for the commonly observed
gender differences in risk aversion: 1) women experience more intense nervousness and fear in
response to negative outcomes leading them to be more risk averse in risky situations, 2) men are
more overconfident in their success in uncertain situations than women, and 3) males are more
likely to see risky situations as a challenge as opposed to women who see these as a threat. In
this study setting the former two explanations may not hold and may explain the lack of observed
gender difference in this task. In particular, livestock rearing, the main livelihood option in this
region, is particularly risky due to drought, disease and rustlers. Such exposure to risk by women
may dampen their nervousness and fear in response to negative outcomes and may also increase
their confidence in their ability to overcome uncertain situations.
28
The distribution of investments are also statistically different based on the Mann-Whitney test.
29
Additionally for women observations are excluded where I1H > I1W > I2W , I1W > I1H > I2W ,
W
I2 > I1H > I1W , or I2W > I1W > I1H and for men where I1W > I1H > I2H , I1H > I1W > I2H ,
I2H > I1W > I1H , or I2H > I1H > I1W .
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sented in Table C1. On average, men choose to compromise with their spouse more
often than women (0.623 for men compared to 0.598 for women) but, the difference
is small and not statistically significant at conventional levels (based on both the t
test and Mann-Whitney test). The experimental measure of empowerment, power,
is summarised in panel B where it is shown that women are more likely to change
more than half of their husband’s decision to their own compared to men (0.266
for women versus 0.240 for men) but this difference is not statistically significant at
conventional levels.
During the experiments husbands were also asked the same household decision
making questions posed to women during the endline survey (and used to derive
HDMI1 and HDMI2 ). These questions ask respondents to identify who in the
household makes decisions about the purchase of food, household items, livestock,
and paying school and medical fees. Figure C4 presents a comparison of husband
and wife responses to these questions with the sample restricted to women whose
husbands also attended the experiments. Tests of differences in the overall distribution of these decision making variables between men and women are conducted
and these differences are all found to be statistically significant (see Table C2). On
average, husbands report having more say in household decisions than their wives report them having, with the exception of decisions on the purchase of small household
items where the opposite is true. There is also much higher disagreement between
spouses when it comes to reports on who has the final say about the purchase of
food, compared to the final say on other household decisions.
These findings on gender-based differences in reporting on household decision
making differ from several earlier studies. In many cases it is found that husbands
attribute more dominance in the decision making to the wife than the wife does to
herself (see e.g. Ghuman, Lee, & Smith, 2006, and references within). These differences between husband and wife reports may be due to a number of reasons including
differing cognitive understanding of the questions, random errors in reporting, or social desirability bias with respondents choosing to conform to the social norms of
household decision making in their responses (Ghuman et al., 2006).
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Figure C1: Summary of investments by women and men in individual risky lottery
Mean
(Std Dev)
N

Women
59.714
(18.392)
700

Men
58.624
(20.125)
229

Distribution of
investment
decisions

t test of
differences in
means (p-value)
Mann-Whitney
test (p-value)

0.468
0.339

Note: Distribution graphs are on the same scale. The initial endowment given to participants to invest
is 100 Ksh.
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Figure C2: Summary of investments by women and men in household risky lottery
Mean
(Std Dev)
N

Women
99.786
(28.367)
700

Men
108.297
(32.052)
229

Distribution of
investment
decisions

t test of
differences in
means (p-value)
Mann-Whitney
test (p-value)

0.000
0.000

Note: Distribution graphs are on the same scale.The initial endowment given to participants to invest
is 200 Ksh. Two women and two men chose to invest the maximum of 200 Ksh.

44

Figure C3: Summary of the decisions of second movers to change the spouse’s decisions.
Women
Panel A: Decision to change or overrule spouse’s first move
Mean
0.542
(Std Dev)
(0.498)
N
2619
t test of
differences in
0.609
means (p-value)
Mann-Whitney
0.964
test (p-value)

Men
0.531
(0.499)
865

Panel B: Decision to change summarized by first mover decisions

Note: Graphs are on the same scale. The decision to change or overrule is a binary variable equal to one
if the woman decides to change her spouse’s first move, and zero otherwise. The sample excludes those
observations where I1W = I1H . Additionally for women observations are excluded where I1H > I1W > I2W ,
I1W > I1H > I2W , I2W > I1H > I1W , or I2W > I1W > I1H and for men where I1W > I1H > I2H , I1H > I1W > I2H ,
I2H > I1W > I1H , or I2H > I1H > I1W .
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Table C1: Second mover decisions: summary statistics.
Panel A: average compromise
Mean
(Std Dev)
N
t test of differences in
means (p-value)
Mann-Whitney test
(p-value)

Women

Men

0.598
(0.313)
700

0.623
(0.292)
229
0.261
0.410

Panel B: Binary indicator of power
Mean
0.266
(Std Dev)
(0.442)
N
700
t test of differences in
means (p-value)

0.240
(0.428)
229
0.437

Note: Compromise is a binary indicator equal to zero if the woman decides to stick with her original
investment decision which differs from her spouse’s decision. The variable is equal to one if she
changes her spouse’s decision to some amount not equal to her original investment or if she chooses
to accept her spouse’s decision. In Panel B we take the average of the compromise variable across
all first mover decisions. This average varies from zero (if the woman never compromises) to one
(if she always compromises). The variable power is coded as one if in more than 50% of decisions
as the second mover, the woman does not compromise at all with her husband.
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Figure C4: Comparison of husband and wife responses to survey questions on household decision making.
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Table C2: Comparisons of self-reported household decision making by wives and
their husbands
(1)
Wives

(2)

(3)

(4)

Husbands

% couples
that
disagree

t test
statistic

(5)
MannWhitney
test
statistic

28.4%

-2.177*

-2.502*

20.3%

4.821**

4.829**

30.2%

5.065**

4.832**

29.7%

5.405**

4.960**

45.5%

5.120**

5.047**

Purchasing small household items
Mean
2.640
2.779
(Std Dev)
(0.735)
(0.611)
N
225
222
Purchasing livestock
Mean
1.209
1.032
(Std Dev)
(0.510)
(0.194)
N
225
222
Paying for childrens school fees
Mean
1.286
1.072
(Std Dev)
(0.569)
(0.283)
N
224
222
Paying for childrens medical expenses
Mean
1.298
1.068
(Std Dev)
(0.585)
(0.253)
N
225
222
Purchasing food
Mean
1.756
1.347
(Std Dev)
(0.945)
(0.745)
N
225
222

Note: Each decision making variable is coded as follows: 1 = husband only, 2 =
both husband and wife, 3 = wife only. The “other” category shown in Figure C4 are
excluded from these estimates. Column (4) reports the t test statistic based on the
following null hypothesis: mean (wife)- mean (husband) = 0. Column (5) reports the
Mann-Whitney test statistic for the hypothesis that the two independent samples
come from populations with the same distribution. *, ** denote significance at the
5% and 1% level of significance, respectively.
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Appendix D

Propensity score estimates

Table D1: Estimation of the propensity score
Variable
st

1

cycle of REAP

Literacy

Coefficient estimate
0.372**
(0.168)
-1.065**
(0.537)

Business experience

0.493
(0.302)

Age

0.003
(0.016)

Age of spouse

-0.022
(0.014)

First wife in polygamous marriage

0.341
(0.215)

Second wife in polygamous marriage

0.239
(0.243)

HDMI1

-0.258**
(0.108)

Household size

-0.297**
(0.148)

# children in household (logged)

1.191*
(0.691)

Proportion of school aged children in school

-3.358***
(0.971)

Proportion of school aged children in school
(squared)

3.355***
(0.965)

Food expenditure per capita

-0.013**
(0.006)

Non-food expenditure per capita

0.009
(0.006)

Total income per capita (logged)

-0.299***
(0.104)

Total savings per capita

0.008
(0.013)

Durable asset index

0.017
(0.035)

Durable asset index (squared)

-0.010
(0.006)

Durable asset index (cubed)

0.001
(0.000)

TLU per capita

-0.402
(0.661)

TLU per capita (squared)

0.517
(0.445)

TLU per capita (cubed)

-0.111
(0.080)

Benefited from HSNP cash transfer
Participated in CARE savings groups

-1.102**
(0.448)
0.114
(0.341)

Location dummies

Yes

Pseudo R-squared

0.103

N
Likelihood Ratio chi-squared (36)

908
104.57

Note: Propensity score is estimated in Stata using –pscore– command with a
logit model. The dependent variable equals one if the woman did not participate
in the experiments, and zero otherwise. All monetary values are reported in 2014
USD, PPP terms. The HDMI1 is standardised using the mean and the standard
deviation of the overall sample of married women at baseline. Standard errors
are shown in parentheses. *, ** and *** denote significance at the 10%, 5% and
1% levels, respectively.
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Appendix E

Mean and distributional comparisons
of empowerment measures

Table E1: Simple mean and distributional comparisons of empowerment measures
between treatment and control groups
power
Control Treatment
Mean
0.247
0.286
(Std Dev) (0.432)
(0.452)
N
364
336
t test of differences in means
(p-value)
0.251
Mann-Whitney test
(p-value)
0.250

HDMI1
Control Treatment
0.015
-0.004
(1.014)
(0.978)
359
328

HDMI2
Control Treatment
-0.001
-0.012
(0.998)
(1.007)
359
328

0.802

0.885

0.950

0.767

Note: The sample used for these comparisons are restricted to those women who participated
in the experiments and is not adjusted to account for possible bias arising from self-selection
into the experiment. The components of the HDMI1 are coded as one if the woman has the
final say in the decision or zero if otherwise whereas those of HDMI2 are coded as one if the
woman has the sole or joint final say in the decision or zero if otherwise. HDMI1 and HDMI2
are standardized using the control group mean and standard deviation. The variable power
is coded as one if in more than 50% of decisions as the second mover, the woman does not
compromise at all with her husband.
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Appendix F

REAP and the decision to compromise

Table F1: The impact of REAP on a woman’s decision to compromise with her
spouse.

Treatment

(1)

(2)

(3)

(4)

-0.020
(0.024)

-0.028
(0.025)

0.009
(0.025)

-0.002
(0.025)

Age

0.001
(0.002)

-0.000
(0.002)

Age of spouse

-0.002
(0.002)

-0.002
(0.002)

Literacy

0.017
(0.062)

-0.033
(0.089)

Numeracy

0.043
(0.046)

0.076
(0.048)

Wife in polygamous marriage

-0.000
(0.027)

0.041
(0.027)

# children in household

-0.004
(0.008)

0.001
(0.009)

# adults in household

0.038*
(0.022)

0.033
(0.024)

TLU per capita

-0.024
(0.022)

-0.041*
(0.022)

Durable asset index

-0.000
(0.004)

0.001
(0.004)

Husband attends experiment

-0.026
(0.030)

-0.005
(0.031)

Investment in individual risk task

0.000
(0.001)

0.000
(0.001)

N
R-squared

700

687

677

665

0.166

0.183

0.163

0.185

Note: The dependent variable is the average of compromise across all first mover decisions
of the spouse. Higher values of the dependent variable indicate less household bargaining
power. Regressions include sub-location fixed effects. Demographic and household controls are at baseline levels. Regressions in columns 1 and 2 are unweighted. Regressions
in columns 3 and 4 include the weights generated from the propensity score estimates.
Standard errors are shown in parentheses. *, ** and *** stand for significant at the 10%,
5% and 1% level of significance, respectively.
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