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Three essays on the evaluation of a poverty graduation program

by Vilas GOBIN

This thesis comprises three papers that examine a multifaceted approach to
poverty alleviation implemented in northern Kenya. The approach combines
multiple interventions with the aim of promoting entrepreneurship among ultra-
poor women, and emphasizes cash transfers, in addition to business skills train-
ing, business mentoring and savings.

The first paper takes advantage of the randomized allocation of beneficiaries of
the program to one of three funding cycles to estimate its impact on the welfare of
beneficiaries. In the short-to-medium run participation in the program is found
to have a positive and significant effect on income, savings, asset accumulation
and food security.

The second paper looks at the impact of the program on female empowerment,
and compares survey measures of empowerment to a measure derived from an
incentivized decision making experiment. A positive impact of participation in
the program on empowerment is found when using an experimental indicator,
but not when using traditional survey measures. The experimental indicator also
better correlates with indicators of well-being that are associated with more em-
powered women and is seen as a better measure of empowerment than survey
measures, in this context.

The final paper takes advantage of the exogenous assignment of ultra-poor
women to business groups to examine the effect of team heterogeneity on an ex-
perimental measure of trust. Heterogeneity in many characteristics is not found
to affect the level of trust and trustworthiness between business partners. How-
ever, differences in asset wealth, measured by livestock ownership, is associated
with less trust.
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Chapter 1

Introduction

1.1 Introduction

This thesis comprises three papers that examine a multifaceted approach to
poverty alleviation, the Rural Entrepreneur Access Project (REAP), targeted at
ultra-poor women in northern Kenya. Such approaches to poverty alleviation are
designed to simultaneously address the overlapping set of constraints facing the
ultra-poor. One influential approach, pioneered by BRAC, is the Challenging the
Frontiers of Poverty Reduction – Targeting the Ultra-Poor (CFPR/TUP). This ap-
proach is structured as a poverty graduation program: during a limited period
(two years), its participants benefit from a set of interventions (initial consump-
tion support and an asset transfer, together with savings services, skills training,
and regular follow-up visits) with the expectation that, at the end of that period,
participants would be able to participate in microfinance (Goldberg & Salomon,
2011; Matin, Sulaiman, & Rabbani, 2008).

The poverty graduation approach has been implemented and evaluated in many
different contexts and has been found to result in sustained improvements across
multiple outcomes including income, consumption, productive asset ownership
and food security (Bandiera et al., 2016; Banerjee, Duflo, et al., 2015). This thesis
contributes to this body of evidence through a randomised evaluation of REAP,
a variation of the CFPR/TUP graduation approach, implemented in arid and
semi-arid northern Kenya, a region where more than 80% of the population is
estimated to be living below the national poverty line (Kenya National Bureau
of Statistics and Society for International Development, 2013). The Rural En-
trepreneur Access Project comprises a baseline package of interventions, includ-
ing a USD 100 cash transfer to a group of three women to set up a microenterprise,
business skills training, and business mentoring, which are followed, six months
later, by a USD 50 cash transfer to the business conditional on having an active
enterprise, and a focus on the importance of savings (training and introduction to
savings groups). This sequence of interventions is targeted at ultra-poor women
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and is designed to enable them to gain the assets and skills necessary to gradu-
ate from poverty, a motivation that is similar to the one behind the CFPR/TUP
(BRAC, 2013).

Each of the three papers in this thesis makes use of data collected from a sample of
REAP beneficiaries who were identified as being eligible for participation in the
program in November 2012. In November 2012, local selection committees across
14 locations in northern Kenya identified 1755 women as being eligible for REAP.
As part of REAP, these eligible women were required to form firms (composed of
three women) which were then targeted with the multiple interventions that com-
prise REAP. Due to lack of capacity to simultaneously enrol all participants, it was
decided to split the eligible women 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.

The first paper takes advantage of the sequential roll-out of the program and the
randomized allocation to each cycle to estimate the short-to-medium run impacts
of REAP. After one year, the program is found to have a positive and statisti-
cally significant impact on income (34%), savings (131%) and asset accumulation
(both consumer durables (29%) and productive assets (12.5%), and food security
(21.5%). The primary channel for impact is through the setup of new petty trade
enterprises, with time use data showing a corresponding tightly estimated reduc-
tion in leisure time and household activity. However there is a weak impact on
monetary measures of consumption, and expenditure; if anything there is a small
decrease in these variables in the medium-run (one year), at least at the upper
percentiles of the wealth distribution, following the introduction and promotion
of new savings groups. It is possible that in the medium-run, new asset accu-
mulation and savings activities are absorbing the income increase. The program
is also found to be highly cost-effective, with the average increase in household
income covering the cost of delivering the program in just over one year.

In the second paper the focus turns to the impact of REAP on female empower-
ment. Female empowerment is seen as a key pathway by which to achieve im-
pact, and many poverty alleviation programs target women as their main benefi-
ciaries. But female empowerment dimensions are often not rigorously measured
partly due to the fact that empowerment is not directly observable (van den Bold,
Quisumbing, & Gillespie, 2013). Studies instead rely on proxy measures such as
self-reported participation in household decisions or control over assets, but such
measures may not be suited for particular local contexts (Schatz & Williams, 2012;
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Upadhyay & Karasek, 2012) or may suffer from measurement problems such as
social desirability bias (Jejeebhoy, 2002). In light of these issues, an incentivised
decision making task is designed to directly capture a measure of empowerment.

Participants who were randomly assigned to start benefitting from REAP in
March/April 2013 or March/April 2014 along with their spouses, were invited
to participate in the experiments which took place in June/July 2014. In the ex-
periment, women (and their spouses) perform two tasks. Firstly, they make deci-
sions 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 indica-
tor 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.

The experimental measure of empowerment is compared with traditional sur-
vey measures of empowerment but little correlation is found between these two
types of measures. However, when these measures are correlated with indica-
tors of well-being that one would expect to be associated with more empowered
women, the experimental measure is found to correlate just as well or better with
these indicators than the survey measures, leading to the conclusion that the ex-
perimental measure does capture empowerment. Participation in REAP is found
to lead to increases in empowerment when empowerment is measured using the
experimental measure, but not when it is measured using the traditional sur-
vey measures, with the experimental measure 31.5% higher for those who joined
REAP one year earlier.

The third paper focuses on the three-person enterprises set up as part of REAP.
Although the original criteria for group formation by business mentors speci-
fied that business mentors were to place all eligible women into groups of three,
in November 2012 eligible women in some locations were assigned to business
groups by local staff whereas in others they were allowed to form their busi-
ness groups from the set of eligible women in their location. This paper takes
advantage of the exogenous formation of business groups to examine the effect
of heterogeneity on one important determinant of team performance, trust. In
the context of rural East African communities where livestock management is the
primary livelihood, we find that diversity in asset wealth, measured by livestock
ownership, is associated with less trust as measured by the amount sent in an
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experimental trust game. We posit that this behaviour in the game is guided by
societal norms that underlie the exclusion of the poor from many important social
networks.
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Chapter 2

Poverty graduation with cash
transfers: a randomized
evaluation

2.1 Introduction

Microenterprises are the source of employment for more than half of the labor
force in developing countries (de Mel, McKenzie, & Woodruff, 2008; Gindling &
Newhouse, 2014), and are seen as potential engines of economic development by
raising income of owners, creating a demand for labor and raising wages, and
increasing market competition to generate lower prices for consumers (Bruhn,
2011; World Bank, 2012). Despite these potential benefits, many policymakers
are concerned that some of the world’s poorest people, sometimes known as the
ultra-poor, are prevented from establishing such businesses or from participating
in many popular approaches aimed at stimulating microenterprise formation.

Until very recently microfinance was advocated as a way to overcome financial
market imperfections that limited the capacity of the poor to invest in profitable
projects (Jolis & Yunus, 2003). However substantial recent evidence, using ran-
domized control trials, points to the limited impact of microfinance on poverty
alleviation, particularly for those in the lower tail of the income distribution, sug-
gesting that alleviating credit constraints alone is not sufficient to reduce poverty
through microenterprises (Banerjee, Karlan, & Zinman, 2015; Karlan & Zinman,
2011). This has prompted a shift in attention to other possible constraints, partic-
ularly entrepreneurial skills, knowledge and human capital, but results of eval-
uations of such interventions have been similarly mixed (e.g. Bruhn, Karlan, &
Schoar, 2013; Drexler, Fischer, & Schoar, 2014; Valdivia, 2015).

Concerns around limited access to the microenterprise sector among the ultra-
poor, that reflect the apparent lack of success of these “one-constraint-at-a-time”
approaches, suggested the need for interventions that provide the ultra-poor with
a localized “big push” to graduate from poverty by simultaneously addressing



Chapter 2. Poverty graduation with cash transfers: a randomized evaluation 6

the overlapping set of constraints that they face. One influential approach, pio-
neered by BRAC, is the Challenging the Frontiers of Poverty Reduction - Target-
ing the Ultra-Poor (CFPR/TUP). This approach is structured as a poverty gradu-
ation program: during a limited period (two years), its participants benefit from
a set of interventions (initial consumption support and an asset transfer, together
with savings services, skills training, and regular follow-up visits) with the ex-
pectation that, at the end of that period, participants would be able to participate
in microfinance (Goldberg & Salomon, 2011; Matin et al., 2008).

Several recent impact evaluation studies provide promising support for this ap-
proach across a diverse set of developing countries. For instance, a randomized
evaluation of CFPR/TUP across 1409 communities in Bangladesh finds that the
program enabled ultra-poor women to engage in microentrepreneurial activities
resulting in a 38% increase in earnings, which persists up to two years after par-
ticipants graduate from the program (Bandiera et al., 2016). In a recent multi-site
randomized evaluation across six countries, Banerjee, Duflo, et al. (2015) find sim-
ilar impacts to those reported for Bangladesh: consumption, productive assets,
income and revenue are higher in the treatment group at the conclusion of the
program and remain higher one year after graduation. However, these impacts
are found to be weaker in two study sites (Honduras and Peru), naturally raising
questions about the external validity of the results.

Concerns about external validity are also present in another study in Andhra
Pradesh, India, where Bauchet, Morduch, and Ravi (2015) evaluate a similar
intervention and find no net impact on consumption, income or asset accumu-
lation. The authors suggest that this result reflects mistargeting of individuals
with strong labor market opportunities who quickly selected out of the program,
which suggests broader lessons around muted impacts of ultra-poor programs
when the opportunity costs to participation are relatively high, and how directed
asset transfers could misdirect economic activity. There is also evidence that the
asset transfers were liquidated and used to pay down debt, another source of
targeting risk.

This paper presents a randomized evaluation of the Rural Entrepreneur Access
Project (REAP), a variation of the CFPR/TUP graduation approach, implemented
in arid and semi-arid northern Kenya, a region where more than 80% of the pop-
ulation is estimated to be living below the national poverty line (Kenya National
Bureau of Statistics and Society for International Development, 2013). REAP com-
prises a baseline package of interventions, including a USD 100 cash transfer to
set up a microenterprise, business skills training, and business mentoring, which
are followed, six months later, by a USD 50 cash transfer conditional on hav-
ing an active enterprise, and a focus on the importance of savings (training and
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introduction to savings groups). 1 This sequence of interventions is targeted at
ultra-poor women and is designed to enable them to gain the assets and skills
necessary to graduate from poverty, a motivation that is similar to the one behind
the CFPR/TUP (BRAC, 2013).

This program, while similar in spirit to ultra-poor programs that have been im-
plemented elsewhere, also has a number of notable differences. First, contrary
to most other ultra-poor programs, the program relies entirely on the transfer of
cash rather than of a physical asset as a way to increase beneficiaries’ wealth.
(e.g. Bandiera et al., 2016; Banerjee, Duflo, et al., 2015; Bauchet et al., 2015). Al-
though cash transfers have the potential advantage of providing increased flexi-
bility, by allowing beneficiaries to decide on the nature of their investment, they
have played a minor role in these programs given concerns about their possi-
ble misuse (consumption, payment of existing debt). Cash, when delivered, is
mostly conceptualized as consumption support, intended at preventing bene-
ficiaries from “eating” their assets (sometimes literally, in the case of livestock
transfers). This concern is potentially more important in the case of REAP given
that there was no provision of initial consumption support. Our results show
that the structure of the program (in particular, we suspect, the conditionality of
the second grant and mentor input), seem enough to direct women toward an
enterprise investment.

Second, the program is explicitly enterprise focused, with the requirement that
women form three-person groups to jointly run the enterprise. This may pro-
vide additional social support and help the enterprises reach a viable scale, while
providing additional accountability around the use of grant funds, but may also
introduce additional costs in running a business that may, ultimately, be detri-
mental to its success. Finally, and not necessarily less important, REAP is im-
plemented 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. In this context, and in contrast to settings such as that studied by
Bauchet et al. (2015), participants are unlikely to have even the prospect of other
remunerative opportunities, suggesting lower risk of mistargeting of the inter-
vention.

While the program differs from other ultra-poor programs in some respects, the
findings are qualitatively similar. We find that, after one year, this program has
a positive and statistically significant impact on income (34%), savings (131%)
and asset accumulation (both consumer durables (29%) and productive assets
(12.5%)), and food security (21.5%). The primary channel for impact is through
the setup of new petty trade enterprises, with time use data showing a cor-
responding tightly estimated reduction in leisure time and household activity.

1The program is implemented through a NGO, The BOMA Project. See http://bomaproject
.org/the-rural-entrepreneur-access-project/ for a complete description of REAP.

http://bomaproject.org/the-rural-entrepreneur-access-project/
http://bomaproject.org/the-rural-entrepreneur-access-project/
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However we find a weak impact on monetary measures of consumption, and ex-
penditure; if anything there is a small decrease in these variables in the medium-
run (one year), at least at the upper percentiles of the wealth distribution, follow-
ing the introduction and promotion of new savings groups. It is possible that in
the medium-run, new asset accumulation and savings activities are absorbing the
income increase. We also find the program to be highly cost-effective, with the av-
erage increase in household income covering the cost of delivering the program
in just over one year.

Our results are similar to those presented in Blattman, Green, Jamison, Lehmann,
and Annan (2016), in an analysis of a program that shares important similarities
with REAP, as it also focuses on enterprise development through a cash trans-
fer (USD 150), short business training, and ongoing supervision. They find that,
over a similar evaluation horizon to ours, the program leads to an important in-
crease of microenterprise ownership, mostly in petty trade, and income. They
argue that, even with no consumption support and in a context of arguably little
accountability around the use of grant funds, recipients are remarkably compli-
ant in directing the funds to enterprise formation (rather than immediate con-
sumption, as feared). A further treatment encouraging the formation of self-help
groups, implemented in half of the treatment villages, led to a doubling of the
reported earnings of those receiving the additional treatment, with most of the
impact apparently due to increased informal finance and economic cooperation,
a result that is suggestive of the additional importance of deeper financial ser-
vices (insurance, in this case; savings, in the case of REAP) in buttressing such
interventions.

The results presented in our article complement the recent evidence on ultra-poor
interventions, while providing additional corroboration of external validity in a
particularly remote and economically-challenging setting. In contrast to ultra-
poor programs that focus on a relatively narrow set of enterprises, selected by the
implementers of those programs, the REAP program provides a wider agency in
how beneficiaries use the relatively small transfers that they receive. Despite this
notable difference, the impact results match up relatively well with recent ultra-
poor programs on outcomes, with notable increases in income and assets and
little impact on consumption in the initial stages of the program. The pathway of
livelihood change is also quite clear, as underemployed women shift away from
leisure and household activity and into remunerative petty trade. This suggests
some robustness in the implementation of such programs, with room for exper-
imentation in program design in future iterations, for example in using group-
based approaches, transferring cash rather than an asset (which can greatly re-
duce implementation costs), or reducing costs by minimizing initial consumption
support.

The remainder of the paper proceeds as follows. In the next section we provide
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a detailed description of REAP before presenting the identification strategy and
the data used in this paper. We are able to take advantage of the randomized roll-
out of the program, which resulted from over-recruitment during the participant
selection stage of the program, to obtain unbiased estimates of the program’s
impact on household welfare. We next present results of tests of the assumptions
underlying the identification strategy before discussing spillover and anticipation
effects. This is followed by the presentation and discussion of the main results.

2.2 Overview of the intervention

The Rural Entrepreneur Access Project was implemented in 14 locations in the
southern and central parts of Marsabit County, in the Arid and Semi-Arid Lands
(ASALs) of northern Kenya (see Figure 2.1), a region where more than 80% of the
population are estimated to live below the national poverty line (Kenya National
Bureau of Statistics and Society for International Development, 2013). 2 The main
livelihood option in these locations is pastoralism, with livestock serving both as
a source of income and food for herders and their families. Pastoralism, how-
ever, is highly susceptible to weather and other shocks, and repeated droughts
frequently have devastating impacts on households’ livelihoods (Silvestri, Bryan,
Ringler, Herrero, & Okoba, 2012), resulting in many households no longer being
able to meet their basic needs due to the loss of herds from which it is hard to
recover (Barrett & Santos, 2014; Lybbert, Barrett, Desta, & Coppock, 2004). Such
households are forced into begging, unskilled wage labor, different forms of petty
trade, and become reliant on food aid to meet their dietary needs. 3

Opportunities to engage in non-pastoral activities are further restricted by the
fact that communities in this region tend to be excluded from national develop-
ment processes, have low population densities, have limited access to markets
or other infrastructure, and face financial and human capital constraints (Elliot
& Fowler, 2012). By targeting the poorest women in these communities, REAP
aims to provide the most vulnerable households with a pathway out of poverty
by alleviating the financial and human capital constraints that they face.

2In 2005/06, the poverty line was estimated at Ksh 1,562 (PPP USD 77.07 at 2014 prices) per
adult equivalent per month for rural households (Kenya National Bureau of Statistics, 2007). In
2009 it was estimated that nationally, 45.2% of the population lived below the poverty line (Kenya
National Bureau of Statistics and Society for International Development, 2013).

3Little, McPeak, Barrett, and Kristjanson (2008) examine different proxies for poverty and wel-
fare in northern Kenya. They identify poverty as being most prevalent among sedentary house-
holds that are no longer directly involved in pastoral production or are in the process of exiting
pastoralism. These households have little or no livestock and tend to be involved in unskilled
wage labor and petty trade.
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FIGURE 2.1: Map of Marsabit County (Warui & Kshatriya, 2009).

2.2.1 Structure and timing of the program

The main aim of REAP is to graduate ultra-poor women from poverty, through a
set of interventions that include the development of business plans and mentor-
ing, grants and access to saving mechanisms. The sequence of these interventions
is presented in Figure 2.2, and each intervention is briefly described below.

Participant Selection. Program eligibility is determined by local committees,
formed specifically for targeting. 4 These committees were asked to identify
women who were among the poorest of the poor in the community, prioritiz-
ing those with no other sources of income besides the business to be formed, who
were also considered to be responsible and entrepreneurially minded, and were
willing to run a business with two other women. 5 Trained business mentors
ensured that the local committees followed these criteria when selecting partici-
pants. 6 Once the participants were selected and accepted the invitation to partic-
ipate in REAP, the business mentor proceeded to form business groups of three
women.

4The committees generally comprise ten persons, with equal representation of clans and ethnic
groups in the community, and with at least half of them being women.

5In addition, and recognizing the importance of inter-ethnic rivalries in northern Kenya, selec-
tion committees were asked to select participants in order to lead to an equal representation from
various clans and ethnic groups and appropriate representation of persons from the town center
and more distant villages. Finally, immediate relatives of any BOMA Project staff were considered
ineligible. More recently, participant selection procedures included a Participatory Wealth Ranking
to identify the poorest, followed by a short interview, used to confirm eligibility.

6 Mentors are employed at the location level and, prior to the recruitment of participants, partic-
ipated in a training of trainers program which lasted for five days. Each location comprises many
sub-locations which are formed by smaller villages, known as manyattas.
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FIGURE 2.2: The six steps of REAP (The BOMA Project, 2014).

Business Planning and Business Skills Training. In the month leading up to pro-
gram enrollment, the business mentors met with beneficiaries to assist with the
development of a business proposal. The mentor was expected to get a better
understanding of the group members’ abilities and previous business experience
before going through the basics of setting up a business with the group. On the
day of program enrollment, all participants were required to attend a short busi-
ness skills training session, delivered by mentors under the supervision of REAP
field officers. 7 Over the course of the program participants benefited from ap-
proximately 17 hours of ongoing training. 8

First Grant and Business Mentoring. At the end of the business skills training ses-
sion business groups were provided with a cash grant of USD 100 (PPP USD
237.97 at 2014 prices) to be used to establish their business, an amount which is
equivalent to approximately 7.5 months of expenditure per capita. 9 Once the

7These two sessions took approximately four hours to complete and covered the following con-
tent: accounting, financial planning, product ideas, marketing, pricing and costing, inventory man-
agement, customer service, business investment and growth strategies, employee management,
savings, and debt.

8This included a half day training on savings that took place six months after the business train-
ing, and nine one-hour training sessions that took place during savings group meetings.

9From hereon in, all monetary values reported in the paper are in PPP terms at 2014 prices
unless otherwise stated. We use the following PPP exchange rates to convert Kenya Shillings to
USD PPP: 36.83 (2012), 38.38 (2013), 40.35 (2014). These values are then converted to 2014 prices
by multiplying the ratio of the 2014 US Consumer Price Index (CPI) to the US CPI for the relevant
year.
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groups received their grants they were free to invest the money, including by
making changes in their initial business proposal.

The distribution of the initial grants was followed by a period during which a
mentor regularly met with the business group (at least once a month) to monitor
its progress and offer advice and training. The role of the mentor was to help in
the start-up of the business, through the provision of information (such as where
to source goods and market conditions). Additionally, it was expected that, by
providing ongoing training and support, the mentor would help the group with
record keeping and, if needed, in managing conflicts within the group. Mentoring
would last until groups formally exited the program, two years after its start,
and over the course of the program each business was expected to benefit from
approximately 30 hours of mentoring.

Second Grant, Savings Training and Savings Group Formation. Six months after the
start of the business, groups were eligible for a follow up grant of USD 50 (PPP
USD 118.98) conditional on meeting the following criteria: two or more origi-
nal members remained involved in the business; members held business assets
collectively; and the business value (defined as the sum of cash on hand, busi-
ness savings and credit outstanding, and business stock and assets) was equal
to or greater than the value of the initial grant. Participants were also required
to participate in a short training session on savings, designed to provide a basic
understanding of the formation and operation of savings groups including their
rules, record-keeping, and issuing of loans. These conditions were known by
participants since the start of the program.

After the savings training and the second grant distribution, participants were en-
couraged to form a savings group (SG) or join existing ones. The decision to join a
group was both non-compulsory and individual (i.e., it was not a business group
decision). The savings group model introduced to participants during the train-
ing most closely resembled Village Savings and Loans Associations (VSLA), also
known as Accumulating Savings and Credit Associations (ASCAs), described in
Allen (2006). The groups are self-managed and allow members to save money
and access loans which are paid back with interest.

2.3 Research design

In this section we provide details of the random allocation of participants to treat-
ment and control groups. We also report on tests of the assumptions underlying
the identification strategy and discuss spillover and anticipation effects.
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2.3.1 Randomization of program assignment

In November 2012, the local selection committees across 14 locations in northern
Kenya identified 1755 women as being eligible for REAP. Due to lack of capac-
ity to simultaneously enroll all participants, it was decided to split the eligible
women into three groups to be successively enrolled over the next three funding
cycles (March/April 2013, September/October 2013 or March/April 2014, here-
after groups A, B and C, respectively). 10 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. 11 A public lottery was used to ensure that the allocation to
funding cycle was transparent and fair, and seen as such. The random assignment
of the beneficiaries to each cycle, if not defied, should lead to balanced groups.
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. 12

None of the eligible participants declined to participate in the program, or was al-
lowed to participate outside of the group to which they were randomly allocated.
Survey attrition is very low in both follow-up rounds of survey. Less than 2% of
women could not be reached for a follow-up interview in either the midline or
endline surveys (see Table 2.1).

TABLE 2.1: Sample sizes (individuals and businesses)

Group A Group B Group C
# Women # Businesses # Women # Businesses # Women # Businesses

Baseline 585 195 585 195 582 194
(Nov 2012) (100%) (100%) (100%) (100%) (100%) (100%)
Midline 549 186 565 193 565 193
(Sep 2013) (93.8%) (95.4%) (96.6%) (99.0%) (97.1%) (99.5%)
Endline 534 189 556 192 561 190
(Apr 2014) (91.3%) (96.9%) (95%) (98.5%) (96.4%) (97.9%)

Together, the sequential roll-out of the program, the randomized allocation to
each cycle, the perfect compliance of observations to treatment and control
groups, and the extremely low attrition rate, allow us to identify the program
impacts in a relatively straightforward way.

10As a result, sample size was determined by the capacity of the program to reach participants.
We conduct ex post power calculations to determine if there is sufficient power, given the predeter-
mined sample size, to reliably estimate program impacts, and find that in most cases the minimum
detectable effect size is as low as 15%.

11Initially 1755 women were selected, but 3 women were subsequently disqualified leading to
585 women being assigned to the first and second cycles and 582 women being assigned to the
final funding cycle.

12Figure 2.A.1, in Appendix 2.A, presents a timeline and sequence of activities for participants in
the three funding cycles, including the timing of the surveys.
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2.3.2 Checking the integrity of randomized design

We test the assumption that baseline characteristics are uncorrelated with treat-
ment status by comparing the distribution of the baseline characteristics of partic-
ipants. We make several comparisons that take into account the changing compo-
sition of the treatment and control groups as the program is progressively rolled-
out. The results are presented in Table 2.2.

In panel A, we present summary statistics (mean and standard deviations) of
variables that may be impacted by the program (expenditure, income, savings,
asset ownership) or that may mediate its impact (household size, previous busi-
ness experience, education). The baseline characteristics of the participants (and
their households) are similar to those of other ultra-poor households in other re-
gions of northern Kenya, which suggests that the findings of this study may be
generalizable to ultra-poor women across northern Kenya (Merttens et al., 2013).
Average monthly expenditure per capita is approximately PPP USD 33.96, which
is well below the national poverty line. Approximately 70% of this expenditure
is on food. Households are relatively large and have approximately 3.8 children
on average, with less than 50% of children enrolled in school. Many households
are food insecure, with children going to bed hungry at least 2 times a month.
Households also own very little livestock: less than one Tropical Livestock Unit
(TLU) per capita, well below the self-sufficiency threshold for mobile pastoralists
in East African ASALs (McPeak & Barrett, 2001). 13 However, more than half of
the participants report having some form of business experience, typically petty
trade or the selling of livestock and livestock products.

In panel B, we present the t-tests of the null hypothesis of equality of means at
baseline. These results indicate that randomization was successful in creating
groups of individuals that are observationally identical, and in only one case can
we reject the null hypothesis at the conventional 5% level. This conclusion is re-
inforced by the results of a F -test of the joint effect of these variables on treatment
status, reported in panel C.

2.3.3 Spillover effects and program anticipation

Given the geographical proximity of individuals in the treatment and control
groups, it is possible that control households use and benefit from the products
and services offered by the businesses established by the treated households. We
investigate three possible pathways for such influence: lower prices to consumers

13Tropical Livestock Unit (TLU) is a standardized unit, designed to measure the size of a mixed
livestock herd: 1 TLU is equivalent to 1 head of cattle, 0.7 camels, 10 sheep/goats, or 2 donkeys.
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due to higher competition from new businesses; lower profits of non-REAP busi-
nesses due to increased competition from new businesses; and, easier access to
loans, given higher savings.

Given that more than 95% of the businesses that are established by the treated
individuals are in petty trade (primarily of food items), the main impact of in-
creased competition among businesses, may be a consequent reduction in market
prices. Although this reduction is not expected to be substantial given the large
number of pre-existing businesses in each location, we are able to control for this
general equilibrium effect through the inclusion of the number of pre-existing
businesses as a control variable when estimating the effect of the program. 14

A different path through which businesses started by REAP participants may af-
fect the welfare of non-participant households is through a reduction in income
from petty trade. We test for this possibility by examining the income from petty
trade earned by participants. In Table 2.3 we report the average income from
non-REAP petty trade for participants in groups A, B and C at baseline and end-
line. We find that income from petty trade decreases among those still waiting
to join the program, i.e. group C, by approximately 8% but this decrease is not
statistically significant. 15

TABLE 2.3: Income from non-REAP petty trade at baseline and
endline

Overall
Group

A
Group

B
Group

C
X̄baseline 0.767 0.443 0.887 0.957

(standard error) (0.122) (0.094) (0.153) (0.311)
Observations 1651 534 556 561
X̄endline 1.257 1.355 1.542 0.880

(standard error) (0.182) (0.367) (0.382) (0.150)
Observations 1651 534 556 561

H0 : X̄baseline = X̄endline (p-values) 0.026** 0.016** 0.112 0.824
*, ** and ** stand for significant at the 10%, 5% and 1% level of significance,
respectively.

Another potential source of spillover effects might be easier access to loans. Al-
though only REAP participants can actively participate in all saving groups’ ac-
tivities, loans can be (and typically, are) extended to other members of the com-
munity, so that they can deal with shocks and emergencies (usually, health, or
school and food related expenditures). We capture information on borrowing

14Overall, there were 1932 businesses before the program. The program funded 195 businesses
(approximately 10% of the pre-existing number) in each funding cycle. See Table 2.B.1, in Appendix
2.B, for further details.

15Participants in groups A and B, however, experience large (and in the case of group A, statisti-
cally significant) gains in income from their non-REAP petty trade businesses, suggesting that they
are able to transfer the training, experience and income gained from participating in REAP to their
own individually-owned businesses.
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from REAP SGs for all women, and therefore can control for this effect when es-
timating the impact of the program.

Finally, bias could arise from participants changing their behavior in anticipation
of receiving the program. 16 It is unclear in which direction such an anticipation
effect may bias our results. For example, if participants delay investments in
anticipation of receiving the grants, then estimated treatment effects would be
upward biased. On the other hand, treatment effects may be downward biased
if participants awaiting the grant are more willing to invest given the certainty
of receiving the grant, which may act as a form of insurance (Bianchi & Bobba,
2013).

The design of the study does not allow for a straightforward way to test for antic-
ipation effects. However, if anticipation results in either behavior then we would
expect to find differences between individuals that enroll in the program in the
second and third funding cycles, given that one group would anticipate receiving
funding six months sooner than the other. If this intuition is correct then these dif-
ferences would be ascertainable during the midline survey (when group B would
immediately receive the first grant while group C would still be six months away
from participating in the program). 17 We check for differences in monthly income
per capita, monthly expenditure per capita, monthly consumption per capita,
savings per capita, TLU per capita, durable asset index, and the nights that a
child has gone to bed hungry in the last week, our outcome variables, and find
no statistically significant differences between groups B and C, as shown in Table
2.4. 18

We also collected information on income earned from other businesses (besides
REAP businesses) in all rounds of data collection, which allows us to examine
if anticipation of the program led to investment in a business that did not exist
at baseline. We find no evidence of statistically significant differences in income
from own business between groups B and C at midline (not reported). This is not
surprising given that we also find no statistically significant differences in how
these two groups of participants allocate their time at midline (see panel A of
Table 2.E.1 in Appendix 2.E) or in the proportion of women that have ever taken
a loan. 19

16Given that we are dealing with the ultra-poor it is difficult to conjecture how behavior would
change in anticipation of this program. Individuals might try to observe other businesses and how
they operate or business groups might meet to discuss what will happen when they are enrolled
in the program, but both capital access and human capital constraints are likely to prevent them
taking any action that would affect measured outcomes.

17The implicit assumption here is that although all individuals in group B and group C learn
when they will join the program at the same time, they only change their behaviour in anticipation
of the program closer to their enrolment date.

18These outcome variables are defined in Appendix 2.C and Appendix 2.D.
19Approximately 24.2% (24.3%) of group B (C) participants have ever taken a loan from banks,

MFIs, moneylenders, savings and self-help groups, or family. More than 36% of participants in
group A have accessed loans and this is statistically significantly higher compared to groups B and
C.
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More than 90% of loans taken by women in groups B and C are used to purchase
food, with less than 2% of the loans used for investment in a business or livestock
while the remainder are mainly used to pay for medical emergencies and school
fees. The limited use of loans for investment in businesses can be attributed to
the limited access to capital in this region: Osterloh and Barrett (2007), for exam-
ple, show that the average size of loans available in similar locations in northern
Kenya are often not sufficient to cover the cost of transport to sites where provi-
sions can be purchased.

Although these investigations are not sufficient to definitely disprove the possi-
bility of anticipation effects, together they point to their limited importance, if
any.

2.4 Main results

The random assignment of treatment status allows us to obtain unbiased esti-
mates of the impact of REAP, and its variance (that takes into account stratifica-
tion) by estimating the following regression for each outcome of interest:

Yi(t) = θ + βTij(t) + δYi(0) + τMi + ϕXi(t) + εi t, j = {1, 2} (2.1)

where Yi(t) is the outcome of interest for household i, at time t (=1 if midline, and
=2 if endline), Yi(0) is the baseline value of the outcome variable for household i,
Mi is a set of sub-location dummy variables, and Xi(t) is a matrix of control vari-
ables (including a dummy variable to indicate if an individual has ever borrowed
from a REAP SG, the number of REAP businesses in an individual’s sub-location
and the number of non-REAP businesses in an individual’s location). 20 Finally
Ti • is treatment status of individual i.

Given the structure of the program, we can consider two sets of interventions:
business training, a cash grant of USD 100, and mentoring, which are introduced
first, and that we label as (T• 1) and are followed by savings training, an addi-
tional cash grant of USD 50 and continued mentoring, that we label as (T• 2).
Simplifying notation, by dropping the i-th individual subscript, it is clear from
the description of the program (and from Figure 2.2) that we can observe T1 at
both midline and endline (T1(1) and T1(2)), and the joint effect of the two sets of
interventions at the endline (T1(1) + T2(2)).

To estimate the impact of T1 at t = 1 we use the data collected during the mid-
line survey to compare group A to a combined control group formed by those
benefiting from the program in the second and third cycles (i.e. groups B and

20Stratification took place at the sub-location level (77 sub-locations).
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C). We refer to this impact as β(T1(1)). We can similarly estimate the impact of
T1 on group B at t = 2 by using the endline data to compare group B to control
group C. We refer to this impact as β(T1(2)). We can then use these two estimates
of impacts to test the hypothesis that the impact of T1 is constant throughout the
period:

H0 : β(T1(1)) = β(T1(2)) (2.2)

Failure to reject (2.2) would suggest that the impact of this subset of interventions
is stable, providing further support to our assumption that there were no adverse
effects from late entry into treatment (due, for example, to increased market com-
petition).

It is important to notice that failure to reject (2.2) is not enough to plausibly iden-
tify the impact of T2 in isolation given that, at the end of t = 1, beneficiaries of T1
will potentially be different from the same individuals at t = 0 both in ways that
are easy to control (asset ownership, for example) and in ways that are not easy
to observe (experience in managing a business as part of a group, for example).
Hence, without further assumptions regarding how such variables influence the
outcomes we analyze, we can only identify the effect of T2 conditional on pre-
viously benefiting from T1. To do that, we use the endline data to estimate the
combined impact of T1 and T2 at t = 2, [β(T1(1) + T2(2))], by comparing group A
with control group C.

2.4.1 The six month impact of REAP

Table 2.5, panel A, provides the estimates of the impact of T1 in both periods.
Asterisks denote statistical significance based on the unadjusted p-values but we
also adjust p-values (reported in brackets) to account for multiplicity. Because
we estimate the impacts of REAP on several outcomes, some outcomes may dis-
play significance even if no effect exists since we have increased the probability
of type 1 errors by testing multiple simultaneous hypotheses at set p-values. 21

Several methods exist to adjust p-values for multiple-inference and in this study
we implement the step-up method to control for the false discovery rate (FDR)
as proposed by Benjamini and Hochberg (1995). Using the procedure outlined
by Anderson (2008) we are able to obtain adjusted p-values or q-values, which
should be interpreted as the smallest significance level at which the null hypoth-
esis is rejected.

21By performing seven independent tests, the probability of a type 1 error is no longer 0.05 but
instead 0.302.
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After accounting for the possibility of simultaneous inference (by adjusting p-
values), and searching for consistent impacts across all periods, we can only con-
clude that, after six months of benefiting from REAP, beneficiaries have higher
income per capita. These changes are economically significant in both periods,
and they represent an improvement of 45.4% over the control group mean (or
0.260 SDs) at t = 1 and 32.6% over the control group mean (or 0.236 SDs) at t = 2.

However, and somewhat surprisingly, these changes do not seem to translate into
changes in monthly expenditure per capita which, although positive, are much
less precisely estimated. This is especially true during t = 2, when we can reject
the equality between increases in income and expenditure (p-value=0.048). 22

One explanation for this discrepancy is that additional income is being allocated
to asset accumulation rather than consumption. Our data offers some support to
this explanation, in particular for t = 2, during which we observe a negligible
(and statistically insignificant) decrease in consumption, an increase in savings
and assets (both livestock and other assets) and a reduction in the number of
nights a child has gone to bed hungry. Despite this apparent difference in the
impact of T1 between periods, with the effects being generally more positive in
the second period, we can never reject the null hypothesis of equality of impact
across periods (equation 2.2). 23

Limiting our discussion to the changes identified in t = 2, we can conclude that,
as with income per capita, changes in wealth (savings and assets) are economi-
cally important: per capita savings are 37.5% higher among compared beneficia-
ries (or 0.220 SDs), while durable asset ownership is higher by 26.1% (or 0.111
SDs). Finally, livestock ownership is also significantly higher in the second pe-
riod (at the 10% level) with participants in the treatment group owning 15.7% (or
0.128 SDs) more livestock per capita compared to the control group. We discuss
the possible reasons for the differences across periods after the analysis of the one
year impact of the program, to which we now turn.

2.4.2 The one year impact of REAP

Table 2.5, panel B provides estimates of the combined impact of T1 and T2 (i.e.
β̂(T1(1) + T2(2)), after one year of participation in REAP. These estimates are in
line with the ones presented in panel A, (i.e. the impact of T1), with treated par-
ticipants reporting significantly higher income per capita, savings per capita, and
asset ownership. After one year of participation in REAP, income per capita is
34.0% (0.246 SDs) higher compared to the control group mean and savings per

22However, we cannot reject this equality during t = 1 at the usual levels of significance (p-
value=0.119).

23Depending on outcome, the q-values are between 0.387 and 0.537. Specific results are available
from the authors on request.



Chapter 2. Poverty graduation with cash transfers: a randomized evaluation 23

capita is 131.4 % (0.769 SDs) higher compared to the control group mean, with
both increases statistically significant at the 5% level of significance.

As before, we find that the increase in household income does not translate to
an increase in expenditure or consumption, which in fact decrease by 6.1% (0.061
SDs) and 5.5% (0.074 SDs) respectively, although these decreases are not statisti-
cally significant. 24 We find a similar impact on livestock and durable asset own-
ership at one year compared to six months, with both outcomes increasing as a
result of REAP. The impact of REAP on the durable asset index represents a 28.6%
(0.122 SDs) increase over the control group mean, and the impact on livestock
represents a 12.5% (0.102 SDs) increase over the control group mean. However,
only the increase in the durable asset index is statistically significant (at the 10%
level). The estimates in Table 2.5 also reveal that participation in REAP results in
a decrease in the instances in which a child is reported as going to bed hungry
in the past week, a decrease that is statistically significant at the 10% level and
represents a 21.5% (0.141 SDs) decrease compared to the control group mean.

Since T2 is never implemented in isolation, we can only estimate its impact con-
ditional on the implementation of T1. As argued above, treated individuals may
have changed in ways that are different to control individuals (experience in man-
aging a business as part of a group, for example), making the impact of the second
set of interventions unidentifiable without further assumptions.

We find that T2 has a positive and statistically significant impact on savings per
capita, with participants saving 106.7% more compared to the control group mean
(Table 2.6). This impact is expected since one of the interventions in T2 provides
training on savings and helps participants to establish savings groups. We do not
find any significant impacts on other outcomes of interest after adjusting for FDR.

2.4.3 Discussion

Income. The Rural Entrepreneur Access Project significantly increased the income
earned by participants in the short-to-medium-run (i.e., 6 months and 1 year after
participation in the program). The obvious mechanism through which the pro-
gram may have led to this outcome is the formation of new micro-enterprises.
One important question is whether such new enterprises crowd-out existing
sources of income.

The results presented in Table 2.7 directly address this question by disaggregat-
ing income changes by source. The first conclusion is that the overall increase
in income is being driven by changes in income from non-agricultural trade,

24Such decreases in expenditure and consumption are not unusual to observe in the short-to-
medium run. For example, Keswell and Carter (2014) find that up to 12 months after benefiting
from a transfer of land, households in South Africa experience a dip in consumption, which then
rises to 150% of their pre-transfer level after three to four years
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TABLE 2.6: The estimated impact of T2 conditional on the partici-
pant receiving T1

β̂(T1(1)) β̂(T1(1) + T2(2))
β̂(T1(1) + T2(2))

−β̂(T1(1))

q-value for all 6
hypotheses

Monthly income per capita 11.276*** 8.589*** -2.687 0.465(2.822) (2.232) [0.398]

Monthly expenditure per
capita

5.079 -3.509 -8.588** 0.112(3.417) (3.453) [0.048]

Monthly consumption per
capita

2.802 -2.542 -5.345** 0.104(2.533) (2.582) [0.030]

Total savings per capita 1.095* 5.832*** 4.737*** 0.001***(0.573) (0.789) [0.000]

TLU per capita -0.016 0.163 0.179* 0.164(0.060) (0.107) [0.094]

Durable asset index
0.379 0.814** 0.435 0.290(0.333) (0.368) [0.207]

Nights that child has gone to
bed hungry in past week

-0.103* -0.170** -0.067 0.490(0.059) (0.084) [0.490]

Note: In columns (1) and (2) robust standard errors reported in parentheses. In column (3) p-values from a Wald test of the null
hypothesis H0 : β̂(T1(1) = β̂(T1(1) + T2(2)) are reported in squared brackets. In column (4) we estimate q-values based on the
p-values reported in column (3).
*, ** and ** stand for significant at the 10%, 5% and 1% level of significance, respectively (based on unadjusted p-values).

which includes income from the REAP microenterprise (recall that more than
95% of groups invest in petty trade businesses). The increase in income from non-
agricultural trade is statistically significant at the 5% level of significance and this
effect persists for up to one year after being enrolled in REAP. The second con-
clusion is that increased business activity does not crowd out other sources of
income, suggesting that the program is bringing idle resources into productive
activities. When we examine how participants allocate their time resources at
t = 2 we find that those that have benefited from REAP are spending approx-
imately 6% of their day on REAP related activities on average, and to achieve
this increased activity they have decreased the average time spent on leisure and
household activities, as well as other productive activities (see Table 2.E.2 in Ap-
pendix 2.E). 25

It should be noted that the increase in income from non-agricultural trade is sig-
nificantly lower in t = 2 for both treatment groups compared to t = 1. This result
points to the importance of seasonality in the evaluation of this program, with the
fluctuation in income from t = 1 to t = 2 likely due to seasonality in production
in the region. This is supported by the fact that the total value of the business
(i.e. the sum of cash on hand, business savings and credit outstanding, and busi-
ness stock and assets) is significantly higher at t = 2 (for both sets of participants)
compared to the business value at t = 1 (PPP USD 374.61 and PPP USD 451.55 for
the six month and one year groups at t = 2, respectively, compared to PPP USD
305.50 for the six month group at t = 1), despite significantly lower incomes from
non-agricultural trade at t = 2.

25The income generated from other productive activities has not declined in either treatment
group at t = 2.
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Expenditure and consumption. We do not find any significant impacts of REAP on
expenditure or consumption but in Table 2.6 we show that the effect on these
outcomes are lower after one year of participation compared to after six months.
Recall that one of the roles of mentors is to promote practices that would lead to
successful businesses. Also recall that after six months of participation in REAP
more than 95% of participants join savings groups where they are required to
deposit savings on a monthly basis. These two factors are likely to result in the
observed dip in consumption and expenditure after one year in REAP as partic-
ipants may choose to divert additional income to savings and their businesses
instead of additional consumption. 26

Savings. As previously mentioned, after six months of participation in the pro-
gram participants receive training on savings, including on the functioning of
savings groups. After this training, more than 95% of participants join a SG, a
decision that is both voluntary and individual (while at baseline only 10% were
members of pre-existing SGs). It is therefore not surprising that after one year of
participation in REAP, participants have saved more per capita.

What might be surprising is that we also find that before the training on savings,
participants have also saved more per capita. This points to a shift in savings
behavior that takes place even before the formal introduction of savings groups.
If we look more closely at the savings mechanisms used by women (Table 2.8) we
see that after six months REAP participants are saving more at home compared
to the control group.

Livestock and other assets. Average livestock ownership among both the treatment
and control groups has increased from baseline (0.669 TLU per capita) to midline
(1.070 TLU per capita) to endline (1.405 TLU per capita), and, given the economic
and social importance of livestock among participants, one would expect some of
the increased income from entrepreneurial activities to be invested in the acquisi-
tion of livestock. We do find increased livestock ownership among REAP partic-
ipants, which is in line with our expectations. By providing participants with an
alternative source of income, REAP enables households to increase their herd size
which is essential for pastoralist households to escape the poverty trap and to be
able to recover from shocks that can push them back into poverty (Little et al.,
2008), providing further evidence of how REAP can lead to sustained increases
in well-being and graduate participants from ultra-poverty. Treated households
also invest more in durable assets such as blankets, mosquito nets and latrines,
which improve the living conditions of their households.

26See, for example, M. R. Carter, Tjernström, and Toledo (2016) who study a business devel-
opment program in Nicaragua and similarly find no impact on consumption expenditures in the
long run despite large increases in income. They attribute this finding on consumption to liquidity
constrained households deciding to reinvest income increases rather than consume them.
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TABLE 2.8: The impact of REAP on savings held using various
mechanisms.

Variable:
Personal savings

percapita

Non-BOMA
savings group

savings per capita

BOMA savings
group savings per

capita

Panel A: The impact at six months measured at t = 1

β̂(T1(1))
1.038* 0.055 -
(0.568) (0.174) -

Observations 1682 1682 -
R-squared 0.119 0.098 -

Control group mean 3.030 0.400 0
q-value 0.136 0.750 -

Panel B: The impact at six months measured at t = 2

β̂(T1(2))
1.624*** -0.010 -
(0.552) (0.170) -

Observations 1117 1117 -
R-squared 0.107 0.124 -

Control group mean 4.082 0.357 0
q-value 0.006*** 0.952 -

Panel C: The impact at one year measured at t = 2

β̂(T1(1) + T2(2))
1.450*** 0.246 4.141***
(0.544) (0.303) (0.131)

Observations 1095 1095 1095
R-squared 0.087 0.063 0.605

Control group mean 4.082 0.357 0
q-value 0.012** 0.417 0.001***

Note: Regressions include controls for loans taken from REAP savings groups, number of REAP businesses in a many-
atta, non-REAP businesses in a location, sub-location fixed effects and baseline levels of the outcome variable. Robust
standard errors, clustered at the business group level, are shown in parentheses. All monetary values are reported in
2014 USD, PPP terms. Personal savings includes savings kept at home and savings kept at a formal financial institution
including mobile service providers.
*, ** and ** stand for significant at the 10%, 5% and 1% level of significance, respectively (based on unadjusted p-values).

Graduation from poverty. The main aim of this program is to graduate participants
from poverty, which we equate with being above the Kenya rural poverty line
as reported by the Kenya National Bureau of Statistics (2007). In Table 2.9 we
provide estimates of the impact of REAP on the probability of being non-poor at
six months and one year after the start of the program, when poverty lines are
defined in terms of income or expenditure.

We find that beneficiaries are more likely to have incomes above the poverty line
both after six months and one year of participation in REAP, and these effects are
statistically significant at the 1% level. At t = 1 (t = 2) we find that T1 increases
the probability that beneficiaries are above the poverty line by 12.6% (6.6%), an
effect that represents a 74.3% (39.6%) increase over the control group probability
of being above the poverty line. The effects are similar at one year, with benefi-
ciaries being 12.9% more likely to have incomes above the poverty line (a 77.0 %
increase over the control group). When looking at the impact on the probability
that a beneficiary has expenditure or consumption above the poverty line we find
a slight increase in the treated group at t = 1 and a slight decrease at t = 2. How-
ever, none of these impacts are statistically significant at conventional levels, as
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expected, given the earlier findings on expenditure and consumption.

Impact Heterogeneity. We next consider the evidence for differentiated impacts
of REAP across the distribution of outcomes. In Table 2.10 we present quantile
regression estimates at the 10th, 25th, 50th, 75th, and 90th percentiles of the dis-
tribution of outcomes, at six months (panels A and B) and one year (panel C). In
Figures 2.3a and 2.3b we graph the quantile regression estimates for each of the 99
percentiles of the distribution of outcomes, again distinguishing for the duration
of participation in the program (six months vs. one year) and the two periods of
data collection. 27 Taken together, these results suggest several conclusions.

The first is that the effects on income are positive and statistically significant at
each of the five quantiles reported in Table 2.10, and these effects are increasing
with the quantile of the distribution. 28 This is true for both time periods and
irrespective of the length of participation in the program. Hence, it seems pos-
sible to conclude that REAP was particularly effective, in terms of increases in
income and in the short-to-medium-run, for those who were better-off (relatively
speaking, as we are still talking of extremely poor populations): the effect of the
program estimated at the 90th percentile is almost four times the effect at the 10th
percentile. If the motivation of the poverty graduation approach is to include the
ultra-poor, we can then conclude that this approach may take longer (or require
modifications) for those who are at the bottom of the distribution.

The second is that we also observe more pronounced effects among individuals
in the upper quantiles of the other outcome distributions. These patterns are
clearly illustrated in Figure 2.3b where we see larger treatment effects for those
in the upper quantiles of the savings, livestock and durable asset distributions,
particularly when these effects are measured at t = 2.

The third is that the timing of measurement of the impact of the program (t = 1 vs.
t = 2) seems to matter more in terms of shaping the effect of the program than the
length of exposure to the program (six months vs. one year), which likely reflects
the importance of seasonality in the context we study. The exception to this con-
clusion is, clearly, savings for which we find evidence suggesting that the lack of
access to savings institutions (or lack of awareness about their functioning) may
have prevented individuals from keeping liquid savings. When these constraints

27Quantile regressions were estimated with the user-written command -qreg2- which allows for
standard errors that are robust to intra-cluster correlation (Parente & Santos Silva, 2016). We were
unable to reliably estimate quantile regressions for the outcome “number of nights that a child has
gone to bed hungry in the past week”, as this variable does not have a well-behaved density. We
were also unable to estimate quantile regressions on savings per capita at t = 1 for the following
percentiles: 0.02, 0.03, 0.04, 0.07, 0.08, 0.09, 0.11, 0.12, 0.13, 0.16, 0.19.

28The one exception is the six month effect (at t = 2) for the 50th percentile, which is not statisti-
cally significant at conventional levels.



Chapter 2. Poverty graduation with cash transfers: a randomized evaluation 30

TABLE 2.10: The quantile treatment effects of REAP

Outcome OLS
Estimates

10th
percentile

25th
percentile

50th
percentile

75th
percentile

90th
percentile

Panel A: Treatment effects at six months (at t = 1)

Monthly income per
capita

11.276*** 2.446*** 5.041*** 6.753*** 10.266*** 9.292***
(2.822) (0.690) (0.933) (1.264) (1.997) (3.274)

Monthly expendi-
ture per capita

5.079 1.357 0.882 1.195 3.222 3.307
(3.417) (1.130) (1.093) (1.586) (2.638) (4.605)

Monthly consump-
tion per capita

2.802 -0.183 0.560 0.811 2.963 4.564
(2.533) (0.967) (0.954) (1.378) (2.255) (3.647)

Total savings per
capita

1.095* 0.000 0.000 -0.000 0.265*** 0.919***
(0.573) (0.000) (0.000) (0.000) (0.074) (0.353)

TLU per capita
-0.016 0.011 0.007 0.000 0.000 -0.001
(0.060) (0.026) (0.030) (0.037) (0.056) (0.076)

Durable asset index
0.379 -0.000 0.428 0.322 0.998** 0.622

(0.333) (0.317) (0.294) (0.334) (0.440) (0.498)

Panel B: Treatment effects at six months (at t = 2)

Monthly income per
capita

8.238*** 1.931** 2.560*** 2.393 6.610** 11.889***
(2.790) (0.795) (0.852) (1.605) (2.966) (4.331)

Monthly expendi-
ture per capita

0.819 0.437 0.347 -0.259 -5.305 -8.576
(4.015) (1.732) (1.825) (2.377) (4.339) (8.033)

Monthly consump-
tion per capita

-0.822 1.593 0.364 0.480 –0.095 -1.009
(2.089) (1.172) (1.128) (1.368) (2.122) (3.545)

Total savings per
capita

1.666** -0.000 -0.008 0.384 0.897 3.552***
(0.739) (0.216) (0.151) (0.378) (0.577) (1.018)

TLU per capita
0.205** 0.055 0.097*** 0.102 0.195** 0.359**
(0.100) (0.036) (0.037) (0.065) (0.093) (0.151)

Durable asset index
0.743* -0.167 0.036 0.650 0.944** 2.033***
(0.399) (0.389) (0.371) (0.494) (0.418) (0.746)

Panel C: Treatment effects at one year (at t = 2)

Monthly income per
capita

8.589*** 2.611*** 4.210*** 6.080*** 10.558*** 13.985***
(2.232) (0.985) (1.113) (1.485) (3.316) (5.318)

Monthly expendi-
ture per capita

-3.509 -0.715 -1.960 -1.988 -6.689* -1.503
(3.453) (1.720) (1.669) (2.496) (3.564) (6.110)

Monthly consump-
tion per capita

-2.542 0.118 -2.329* -2.698* -4.660** -0.723
(2.582) (1.148) (1.398) (1.467) (2.043) (3.545)

Total savings per
capita

5.832*** 2.744*** 3.566*** 4.826*** 6.636*** 8.139***
(0.789) (0.349) (0.294) (0.473) (0.820) (1.134)

TLU per capita
0.163 0.081* 0.097** 0.106** 0.037 0.070

(0.107) (0.042) (0.044) (0.050) (0.111) (0.131)

Durable asset index
0.814** -0.000 0.330 0.548 0.851 2.005***
(0.368) (0.390) (0.327) (0.371) (0.644) (0.549)

Note: Regressions include controls for loans taken from REAP savings groups, number of REAP businesses in a manyatta,
non-REAP businesses in a location, sub-location fixed effects and baseline levels of the outcome variable (with the excep-
tion of monthly consumption for which baseline levels are not available). Robust standard errors, clustered at the business
group level, are shown in parentheses. All monetary values are reported in 2014 USD, PPP terms.
*, ** and ** stand for significant at the 10%, 5% and 1% level of significance, respectively.
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are removed (through the promotion of savings groups) we find significant treat-
ment effects across the entire distribution and not just the upper quantiles. 29

Finally, we would expect that those individuals with higher incomes (who gain
most from REAP, in terms of income) would also be the ones who would show
higher effects of participating in the program in terms of other variables such
as savings or investment in livestock or other durables. The similarity in the pat-
terns exhibited in Table 2.10 and Figures 2.3a and 2.3b could be thought to suggest
some support to that expectation. To determine if this is true, we check whether
individuals occupy similar quantile positions in the conditional distribution of
income and of other outcome variables. In Table 2.11 we present the proportion
of individuals who are in the 90th percentile of different combinations of outcome
variables. It turns out that, for most pairs of outcome variables, less than 25% of
individuals are in similar places in the distribution of outcomes. This result sug-
gests that beneficiaries may employ different strategies, with some choosing to
invest more in productive assets such as livestock, some opting for durable assets
or liquid savings, and others choosing to consume. Such fundamental hetero-
geneity is reminiscent of the distinction between subsistence and transformative
entrepreneurship (Schoar, 2009) but we leave a deeper analysis of these differ-
ences for future research.

Comparison of our findings to other studies. Finally, it seems also important to notice
that our estimates of the impact of this program are of a similar order of magni-
tude to previous studies, namely Banerjee, Duflo, et al. (2015) and Bandiera et al.
(2016). After one year, we find a 34% increase in income compared to the control
group, similar to the increases in income that can be estimated from the results
presented in Banerjee, Duflo, et al. (2015) and Bandiera et al. (2016). 30 The es-
timate of the impact of the program on savings (131.4% increase) is also similar
to those estimated by Banerjee, Duflo, et al. (2015) who report a 155.5% increase
after two years and 95.7% increase after three years. Our indicator of food se-
curity (number of nights that child has gone to bed hungry in the past week) is
most similar to the variable “everyone in the household gets enough food every-
day” reported on by Banerjee, Duflo, et al. (2015). They find that this variable
improves by 10% (20%) after two years (three years) and we find a similar result,
with our indicator improving by 21.5% after one year. Overall we find that REAP
increases the probability of being above the poverty line by 12.9% which is simi-
lar to the 11% shift in women out of extreme poverty estimated by Bandiera et al.
(2016). However, as with the other ultra-poor poverty graduation programs, our
findings are more conservative compared to those of Blattman et al. (2016), which

29Note that before the introduction of savings groups, we only observe significant effects on
savings in the upper quantiles (75th and 90th at t = 1, and 90th at t = 2) of the savings distribution.

30Banerjee, Duflo, et al. (2015) find an average increase of 25.7% (22.8%) across four sources of
income after two years (three years), and Bandiera et al. (2016) find a 38% increase in income after
four years.
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TABLE 2.11: Overlap between individuals in the 90th percentile of
the outcome distribution

Outcome
Monthly

income per
capita

Monthly
expendi-
ture per
capita

Monthly
consump-
tion per
capita

Total
savings per

capita

TLU per
capita

Durable
asset index

Panel A: Overlap at six months (at t = 1)
Monthly income
per capita 1 0.254 0.225 0.148 0.231 0.183

Monthly expendi-
ture per capita 1 0.249 0.195 0.166 0.195

Monthly consump-
tion per capita 1 0.254 0.225 0.154

Total savings per
capita 1 0.112 0.225

TLU per capita 1 0.101

Durable asset index 1

Panel B: Overlap at six months (at t = 2)
Monthly income
per capita 1 0.286 0.107 0.169 0.214 0.250

Monthly expendi-
ture per capita 1 0.295 0.143 0.134 0.205

Monthly consump-
tion per capita 1 0.188 0.089 0.179

Total savings per
capita 1 0.125 0.232

TLU per capita 1 0.134

Durable asset index 1

Panel C: Overlap at one year (at t = 2)
Monthly income
per capita 1 0.236 0.145 0.182 0.109 0.282

Monthly expendi-
ture per capita 1 0.300 0.155 0.127 0.191

Monthly consump-
tion per capita 1 0.291 0.136 0.173

Total savings per
capita 1 0.109 0.236

TLU per capita 1 0.118

Durable asset index 1

Note: Figures represent the proportion of overlap between individuals in the 90th percentile of the two corresponding
outcome distributions.

may be explained both by the post-war setting that they study and the possibility
of anticipation effects, that cannot be ruled out in their study.

Turning to the cost-benefit analysis of this program, it is estimated that the cost
for one additional woman to be enrolled in REAP in 2015 for two years was ap-
proximately USD 300 or PPP USD 713.91 at 2014 prices. This figure is well below
the direct costs of the six programs evaluated by Banerjee, Duflo, et al. (2015) as
well as the program evaluated by Blattman et al. (2016). Assuming that this was
the cost to implement the program in 2013, and ignoring discounting and infla-
tion, the gains in income (which we estimate to be the average of the one year and
six month impacts) would have to persist for one additional month for the gains
in income to cover the cost of the program.
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2.5 Conclusion

In this paper we study a multifaceted approach to poverty alleviation that is being
increasingly recognized for its ability to set ultra-poor households on a sustain-
able pathway out of extreme poverty (Bandiera et al., 2016; Banerjee, Duflo, et al.,
2015).

We show that a variation of the BRAC approach, the Rural Entrepreneur Access
Project (REAP), that provides disadvantaged women with capital, skills, and on-
going mentorship in business and savings, but that excludes consumption sup-
port, replaces asset transfers with cash transfers, and targets groups instead of in-
dividuals, has enabled beneficiaries to run microenterprises that led to improved
household incomes. These short-to-medium-run impacts are economically sig-
nificant and allow women to meet current household needs (through increased
incomes) and plan for future shocks (through the accumulation of liquid savings
and assets). The pathway of change is quite clear, with a tightly-estimated shift
of time use from leisure and household activity into non-farm enterprise activity,
with 95% of enterprises involved in petty trade of consumer goods.

The estimates of the impact of this program are, largely, in line with other evalua-
tions of similar programs (Bandiera et al., 2016; Banerjee, Duflo, et al., 2015), and
with a similar intervention examined by Blattman et al. (2016), with a relatively
similar evaluation horizon. And, although the existing data do not allow us to ex-
amine the sustainability of the impacts once participants stop receiving support,
the similarity in results between our analysis and prior ultra-poor trials raises
a plausible prospect that these impacts should be stable over time. 31 A simple
cost-benefit analysis shows that if this were true, the program would cover costs
within a reasonable time horizon.

We are also able to demonstrate the potential for this approach to be applied in a
different, arguably more extreme context to those already studied. The Rural En-
trepreneur Access Project was implemented in some difficult to work in locations,
with very low average population densities, highly variable weather conditions,
low infrastructure, and limited access to markets. Yet, women were able to make
use of the capital and skills delivered through REAP to establish and run suc-
cessful enterprises. This consistency of results provides important support for
the robustness of the poverty graduation approach and further corroborates the
external validity of the other studies, while suggesting further opportunities for
experimentation in the design and implementation of such programs.

31Banerjee, Duflo, et al. (2015) examine two year and three year impacts and find no evidence of
mean reversion of the impacts. Bandiera et al. (2016) look at two year and four year impacts and
find more pronounced effects across many outcomes after four years compared to after two years.
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2.A Timeline of activities
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2.B Pre-existing businesses

TABLE 2.B.1: Population and number of businesses by location.

Location Populationa Pre-existent
businesses

Businesses formed between
March 2013 and April 2014b

1 13012 241 60
2 8357 159 30
3 7000 146 30
4 7800 227 30
5 4078 99 30
6 3300 70 30
7 10238 167 60
8 8935 131 60
9 4226 87 30

10 11220 289 60
11 3076 27 30
12 4065 56 30
13 8030 89 60
14 11223 144 44

Note: Information on the number of businesses was provided by the BOMA Project.
aPopulation numbers are based on the 2009 Kenya Census.
bOne-third of new REAP businesses were formed in each round of funding with the
exception of location 14 where 14 businesses were formed in March/April 2014 and 15
businesses in each of the two previous rounds.
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2.C Outcome variables

TABLE 2.C.1: Description of outcome variables included in analy-
sis.

Variable Description

Monthly income per
capita

Income from 1) REAP business, 2) non-REAP busi-
ness, 3) livestock and livestock products, 4) firewood
and charcoal, 5) water, 6) crops, 7) salaried and casual
labour, 8) pension, transfers and remittances.

Monthly expenditure per
capita

Expenditure on 1) food, 2) clothes, 3) school, 4)
health, 5) household items, 6) household repairs, 7)
livestock, 8) travel, 9) cosmetics, 10) beads, 11) cere-
monies.

Monthly consumption per
capita Monetary value of consumption of food and fuel.

Total savings per capita

Savings held 1) at home, 2) with formal financial
institutions and mobile service providers, 3) with
non-BOMA savings groups, 4) with BOMA savings
groups.

TLU per capita 1 TLU is equivalent to 1 head of cattle, 0.7 camels, 10
sheep/goats, or 2 donkeys.

Durable asset index As defined in Appendix 2.D

Nights that child has gone
to bed hungry in past
week

The number of nights in the past week that any child
in the household is reported as going to bed hungry.

2.D Durable asset index

Filmer and Pritchett (2001) were among the first to suggest the use of principle
component analysis (PCA) to aggregate several asset ownership variables into a
single dimension. Principle component analysis was seen as a more methodolog-
ically sound way of assigning weights to the variables that comprise an index
compared to other methods, such as simple summation or the use of asset val-
ues. However, the use of PCA for this purpose has come under criticism since
one of the assumptions underlying PCA is that variables are continuous and nor-
mally distributed which is violated when discrete variables are included in the
analysis (Howe, Hargreaves, & Huttly, 2008). Multiple correspondence analysis
(MCA) has been suggested as an alternative approach that is analogous to PCA
but is better suited for use with discrete data (Booysen, van der Berg, Burger, von
Maltitz, & du Rand, 2008).

We make use of the approach suggested by Booysen et al. (2008) to create an asset
index including information on the ownership of 11 durable assets that were de-
termined in all survey rounds. The assets include: 1) blanket, 2) flask, 3) kitchen,
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4) lamp, 5) latrine, 6) mattress, 7) mobile phone, 8) mosquito net, 9) nylon sheet,
10) slasher, and, 11) spade. Using the –mca– command in Stata 13 we find that the
first dimension accounts for 47% of the inertia.32 We use the coordinates reported
for the first dimension to generate weights for every asset included in the index.
These weights are reported in Table 2.D.1.

TABLE 2.D.1: Variables and MCA weights used in asset index.

Asset Category Weight

Owns a blanket
No -0.543
Yes 0.296

Owns a flask
No -0.883
Yes 1.395

Owns a kitchen
No -0.372
Yes 2.905

Owns a lamp
No -0.483
Yes 3.994

Owns a latrine
No -0.165
Yes 5.612

Owns a mattress
No -0.534
Yes 4.662

Owns a mobile phone
No -0.354
Yes 4.343

Owns a mosquito net
No -1.234
Yes 0.600

Owns a nylon sheet
No -0.452
Yes 0.175

Owns a slasher
No -0.336
Yes 0.032

Owns a spade
No -0.322
Yes 2.540

32Inertia is Pearson’s chi-squared divided by sample size and is analogous to variance reported
on in PCA.
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Chapter 3

Not compromising: the impact of
a poverty graduation program on
women’s empowerment

3.1 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 out-
comes 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 et al., 2013). The commonly assumed causal pathway be-
tween 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 sta-
tus 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 inter-
ventions and empowerment, are not directly measurable (J. Carter et al., 2014),
most of the existing analysis relies on proxy measures such as self-reported par-
ticipation 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,
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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 gen-
eral conclusion is that there is little evidence of an impact.

Banerjee, Duflo, 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 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 Hon-
duras), 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 in-
centivized decision making tasks that provide an opportunity to directly mea-
sure 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 ap-
proach 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 in-
dividual preferences on a couple’s joint preferences, and inferred from the differ-
ence between decisions made individually and jointly by a husband and wife. Al-
mas 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 re-
flects traditional concepts of power in the social sciences (Dahl, 1957; Harsanyi,
1962; Russell, 1938), and bargaining power is determined from a woman’s deci-
sion 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 empower-
ment 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 ben-
eficiaries being randomly allocated to each cycle. Survey measures of women’s
decision making power were collected at baseline and at two follow-up surveys.

1Many 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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In addition, in mid-2014, 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 in-
vestment 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 indica-
tor 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 3.3. The evidence on women’s em-
powerment is discussed in section 3.4. We find that the experimental measure
has little correlation with survey measures. In section 3.5, estimates of the im-
pact 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 3.6 both the experimental and survey measures are
correlated with indicators of well-being that one would expect, based on the lit-
erature, 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. A conclusion is offered in section 3.7.

3.2 The Rural Entrepreneur Access Program (REAP)

The Rural Entrepreneur Access Program (REAP) was implemented in 14 loca-
tions in northern Kenya (see Figure 3.1), a region where more than 80% of the
population are estimated to live below the national poverty line and where gen-
der inequality is estimated to be more than 25% higher than the national average
(Kenya National Bureau of Statistics and Society for International Development,

2Dahl (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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2013). 3 In 2010, Kenya’s new constitution explicitly gave women the same le-
gal 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 own-
ership 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).

FIGURE 3.1: Map of Marsabit County (Warui & Kshatriya, 2009).

The program provides ultra-poor women in northern Kenya with multiple inter-
ventions, 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 mul-
tifaceted approach to poverty, commonly referred to as the poverty graduation
approach, was pioneered by BRAC through the program Challenging the Fron-
tiers of Poverty Reduction – Targeting the Ultra-Poor (CFPR/TUP) (Goldberg &
Salomon, 2011; Matin et al., 2008). During a limited period (2 years), partici-
pants of the CFPR/TUP program benefit from a set of interventions which in-
cludes initial consumption support and an asset transfer, together with savings
services, skills training, and regular follow-up visits by BRAC program officers
and livestock specialists, with the objective of improving returns from the asset

3In 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 Statis-
tics 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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transfer. The poverty graduation approach has been implemented and evaluated
in many different contexts and has been found to result in sustained improve-
ments 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, Duflo, et al., 2015).

The Rural Entrepreneur Access Project (REAP) is similar in spirit to poverty grad-
uation programs implemented elsewhere but also presents several notable differ-
ences. 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 en-
terprise 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 pro-
duction 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 partici-
pation 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 suc-
cessively enrolled over the next three funding cycles (March/April 2013, Septem-
ber/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 (Novem-
ber 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.

Gobin, Santos, and Toth (2016) take advantage of the sequential roll-out of the
program, the randomized allocation to each funding cycle, the perfect compli-
ance 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 participa-
tion in REAP resulted in significant improvements in income, savings and asset

4The program is implemented through a NGO, The BOMA Project. See http://bomaproject
.org/the-rural-entrepreneur-access-project/ for a complete description of REAP.

5Gobin, Santos, and Toth (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 characteris-
tics. They also show that spillover and program anticipation effects, if at all present, are of limited
importance.

http://bomaproject.org/the-rural-entrepreneur-access-project/
http://bomaproject.org/the-rural-entrepreneur-access-project/
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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, house-
hold items, livestock, and paying for schooling and medical fees. This informa-
tion is used to construct a household decision making power index (HDMI), a
commonly used proxy indicator for empowerment, which is discussed in sec-
tion 3.3.2. The alternative measures of empowerment come from several experi-
ments for which a subset of beneficiaries of the program from the first and last
funding cycle were invited. These experiments took place in June/July 2014,
approximately 14 months (2 months) after the March/April 2013 (March/April
2014) funded groups began participating in REAP, and 2 months after the endline
household surveys in the REAP impact evaluation study were conducted. 6 Dur-
ing these two months, participants in the March/April 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 de-
tailed description of the experiment and experimental procedures is provided in
section 3.3.1.

3.3 Measuring empowerment: surveys and experiments

3.3.1 Experimental design and procedure

In June 2014 married REAP beneficiaries who received funding in March/April
2013 and March/April 2014, along with their husbands, were invited to partici-
pate in a household decision making experiment. 7 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/April 2013 or March/April 2014 funding cycle. 8 On
the day before the experiment, mentors reminded all eligible persons of the ex-
periment. The team of enumerators arrived in each village the day before the
experiment, which also served as a reminder.

6See Appendix 3.A, Figure 3.A.1 for a timeline and sequence of activities in the three funding
cycles, including the timing of experiments.

7The term married is used to refer to women who are either married or in a relationship.
8Business mentors are responsible for providing training and follow-up support to REAP bene-

ficiaries in each location where the program is implemented.
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The experiments were run separately in each location by a team of four enumer-
ators and a research assistant who was in charge of overseeing all experimen-
tal procedures. 9 Three enumerators focused on conducting experiments with
women and one focused on experiments with men. Two sets of tasks were con-
ducted: 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 coor-
dination 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. 10 An
outline of the sequence of tasks that took place during the experimental sessions
is presented in Table 3.1.

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 educa-
tion. 11 In this task, the participant receives an endowment of 100 Ksh and then
decides how much to invest in a risky lottery. 12 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.

After the participant decides how much to invest in the first task, the enumera-
tor 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

9Eight 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.

10If 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.

11Other 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.

12At 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 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
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). 13

Before beginning the experiments women naturally separated from men as they
waited to enter the venue. 14 Once the participants consented to take part in
the experiment, the rules of the first task were explained, first orally and then
visually. 15 Two bowls were used to represent the money kept by the partici-
pant 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 was no commu-
nication 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

13However, 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 punish-
ment 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 signif-
icant 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.

14The mentors also ensured that participants that were waiting to take part in the experiments
were kept separate from those who had completed the experiments.

15No eligible participants who attended the sessions declined to participate in the experiments.
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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 3.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 pre-
vious 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 & Martins-
son, 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 mak-
ing 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 (IH1 ) when
the husband’s investment differs from her preferred investment (IW1 ). 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 (IW2 ). The use of the strategy
method in this task results in five second mover decisions (IW2 ) for each woman,
in response to the five possible first mover investments by her spouse, i.e. IH1 =
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 IW1 = IH1 ). 16

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 IW1 6= IH1 , we can summarize these decisions

16A 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 3.4.
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through a new variable, as follows:

compromise =


1 if IW2 = IH1

1 if IW2 6= IH1 and IW2 6= IW1

0 if IW2 6= IH1 and IW2 = IW1

(3.1)

Here, compromise is equal to zero if the woman decides to stick with her original
investment decision, IW1 , which differed from her husband’s decision. Alterna-
tively, the variable compromise is equal to one if she decides to change her hus-
band’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 ob-
servations for which IW1 = IH1 we also excluded inconsistent observations where,
similarly, nothing stands to be learned from the decisions. For example those
observations where IH1 > IW1 > IW2 , IW1 > IH1 > IW2 , IW2 > IH1 > IW1 , or
IW2 > IW1 > IH1 are excluded as these decisions involve the woman choosing an
amount IW2 that lies outside of the interval between her first mover investment,
IW1 , and her husband’s first mover investment, IH1 . The number of excluded ob-
servations for these reasons is relatively small (6.5% of the total number of useful
observations, i.e., those left after the cases where IW1 = IH1 ).

We use the multiple observations of compromise for each woman to construct a
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 ex-
penditures 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 ei-
ther follow the husband’s wishes or to go against them, a decision that is similar
to the one faced in this experiment.

3.3.2 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 be-
ing interviewed prior to the first group of women receiving funding. Follow-up
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surveys were then conducted at six-month intervals to coincide with the roll-
out of the program to beneficiaries in later funding cycles. 17 These surveys in-
cluded a section on household decision making, with questions phrased as fol-
lows: “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 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 re-
sponse 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.

3.4 Measuring empowerment: summary of experimental
results

As mentioned in section 3.3.1, only married women and their spouses were eli-
gible for these tasks, leaving us with a potential sample of 946 women who re-
ported 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 3.2). 18

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

17See Appendix 3.A, Figure 3.A.1 for the timing of surveys.
18Note 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 3.C.
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TABLE 3.2: Sample size

Treatment Control
Funding Cycle: Mar/Apr 2013 Mar/Apr 2014

Eligible REAP beneficiaries 585 585
Final REAP beneficiaries 585 582
Beneficiaries eligible for experiments 483 463
Beneficiaries that attend experiments 336 364
Husbands that attend experiments 118 111

the first mover in the second task the woman must decide how much of her en-
dowment (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 3.2 where we show that on average they invest half of the endowment
(99.786 Ksh).

FIGURE 3.2: Summary of investments by women in the household
risky lottery

Women
Mean 99.786

(Std Dev) (28.367)
N 700

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.

The decision of women, as second movers, to change the spouse’s decisions (for
all possible first mover decisions where IW1 6= IH1 and excluding those observa-
tions where IH1 > IW1 > IW2 , IW1 > IH1 > IW2 , IW2 > IH1 > IW1 , or IW2 > IW1 > IH1 )
is reported in Table 3.3. A greater proportion of women change the spouse’s in-
vestment to their own preference when the spouse’s decision is at an extreme (i.e.
IH1 = 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 3.2).
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TABLE 3.3: Summary of women’s decisions as second movers

IH1 IW2 = IH1

IW2 6= IH1 IW2 6= IH1
and and

IW2 6= IW1 IW2 = IW1
0 0.233 0.165 0.602
50 0.691 0.037 0.272

100 0.873 0.000 0.127
150 0.586 0.079 0.336
200 0.230 0.244 0.527

Note: This table reports the proportion of women who, as second movers, choose
to either accept the spouse’s decision (IW2 = IH1 ), change it to some amount not
equal to her original preference (IW2 6= IH1 and IW2 6= IW1 ) or stick with her original
preference (IW2 6= IH1 and IW2 = IW1 ), for each possible first move decision by the
spouse (IH1 ). The sample used here excludes those observations where IW1 = IH1 ,
IH1 > IW1 > IW2 , IW1 > IH1 > IW2 , IW2 > IH1 > IW1 , or IW2 > IW1 > IH1 .

Summary statistics for the compromise and power variables for women are pre-
sented in Table 3.4. On average, women chose to change their spouse’s invest-
ment 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 (i.e., do not compromise in more than
half of the cases).

TABLE 3.4: Summary of the experimental measure power, and its
constructs.

compromise
compromise

poweraveraged across
first mover decisions

Mean 0.583 0.598 0.266
(Std Dev) (0.493) (0.313) (0.442)

N 2619 700 700
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 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.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.

Before presenting estimates of the impact of REAP on bargaining power, we
present the correlation between experimental and survey measures of empow-
erment. The correlation coefficients are reported in Table 3.5. 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
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measure and individual survey measures. 19 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 implemen-
tation is both easier and less expensive.

TABLE 3.5: Correlations between different measures of empower-
ment.

HDMI1 HDMI2
compromise
(average)

power

HDMI1 1.000

HDMI2 0.557
1.000

(0.000)
compromise -0.025 -0.016

1.000
(average) (0.511) (0.672)

power 0.039 0.012 -0.815
1.000

(0.313) (0.748) (0.000)
Note: Parentheses contain p-values of the test of the null hypothesis that the two vari-
ables 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 de-
cisions 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.

There are three explanations for this result. The first is that both experimen-
tal and survey measures capture substantially different dimensions of empow-
erment. The second is that one of the indexes does not appropriately measure
bargaining power, either because the experiment is too alien to women’s deci-
sions to meaningfully capture such dimension, or because that is true for survey
measures, developed and calibrated in one specific context that is substantially
different from the one we study (Schatz & Williams, 2012; Upadhyay & Karasek,
2012). 20 The third is that since the design of the game makes it difficult for a
husband to know his wife’s decision, her decisions in the game may be poorly
correlated with real world decisions. 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 empow-
erment, 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

19Almas 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.

20For 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.
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in spirit and discussed in section 3.6, is to estimate the correlation between the
measures of power and welfare indicators that are usually taken to measure the
benefits of empowerment.

3.5 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 + εi (3.2)

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 March/April 2013 and zero if she benefited in March/April 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. 21 When Yi is power, control variables for the husband’s attendance at the
experiments as well as 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 de-
cision 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 3.6. 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.

21Stratification took place at the sub-location level (77 sub-locations).
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Non-participant 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 (March/April 2013). Over-
all, 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, ob-
servations 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 mak-
ing index (a measure of pre-treatment female empowerment), income, expendi-
ture, savings and assets, food security indicators, household composition, charac-
teristics of the woman and her spouse (age, literacy, business experience, whether
in a polygamous marriage), participation in other NGO programs, and cycle of
assignment to REAP, is estimated. The estimates of the logit model used in ex-
plaining the participation decision are reported in Appendix 3.D (Table 3.D.1). 22

The estimates of the conditional probability of being a non-participant (i.e. the
propensity score), p̂, and the non-participation odds, p̂(1 − p̂), are then used to
reweight the participant observations to estimate the average treatment effect on
the treated (Nichols, 2008).

3.5.1 Estimates of the impact of REAP on empowerment

Table 3.7 presents estimates of the impact of REAP on power, the experimental
measure of empowerment as described above, both without (columns (1) and
(3)) and with (columns (2) and (4)) additional controls. In columns (3) and (4) we
present the reweighted estimates. 23 Our preferred estimates, in column (4), show
that women who received funding from REAP one year earlier are more than 7%

22The –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.

23Simple t test comparisons and Mann-Whitney tests of differences in the measures of empow-
erment between treatment and control participants are presented in Appendix 3.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.
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more likely to not compromise with their husbands when making decisions as
the second mover. 24

TABLE 3.7: The impact of REAP on power.

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

Treatment
0.058* 0.071** 0.053 0.071*
(0.034) (0.035) (0.036) (0.037)

Age
-0.001 0.001
(0.003) (0.003)

Age of spouse
0.001 -0.001

(0.002) (0.003)

Literacy
-0.032 0.079
(0.088) (0.130)

Numeracy
-0.024 -0.058
(0.066) (0.069)

Wife in polygamous marriage
0.006 -0.041

(0.039) (0.040)

# children in household
0.002 -0.002

(0.011) (0.012)

# adults in household
-0.029 -0.059*
(0.031) (0.034)

TLU per capita
0.033 0.056*

(0.031) (0.031)

Durable asset index
0.002 0.003

(0.005) (0.006)

Husband attends experiment
0.020 0.003

(0.043) (0.045)

Investment in individual risk task
-0.001 -0.000
(0.001) (0.001)

N 700 687 677 665
R-squared 0.137 0.154 0.120 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 com-
promise at all with her husband. Regressions include sub-location fixed effects. Demo-
graphic 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.

Participation in REAP has a positive and statistically significant impact on em-
powerment, 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

24In Appendix 3.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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likely to underestimate the true impact of REAP on empowerment since at the
time of the experiments all participants had received funding. 25 One might ex-
pect 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 can-
not dismiss the fact that changes in empowerment might take place quite early
on in the program especially given the findings of Gobin, Santos, and Toth (2016)
who show that after only six months of participation in REAP beneficiaries’ in-
comes 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
3.8. 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 re-
sults suggest that participation in REAP does not result in the empowerment of
women as measured by either specification of the decision making index. 26

There are several possible explanations for the fact that the estimates of the im-
pact of REAP on the survey measures of empowerment are not statistically signif-
icant. 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

25As 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.

26As 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 con-
cerns about possible selection bias are not relevant. The results from these robustness checks are
reported in columns 1 to 4 of Table 3.8, and confirm that participation in REAP does not lead to any
significant change in empowerment, when survey-based measures are used to quantify it.
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TABLE 3.8: The impact of REAP on survey measures of household
decision making

(1) (2) (3) (4) (5) (6) (7) (8)
Dependent variable: HDMI1 HDMI2 HDMI1 HDMI2 HDMI1 HDMI2 HDMI1 HDMI2

Treatment 0.026 -0.012 0.048 0.033 0.007 -0.059 -0.014 -0.052
(0.067) (0.065) (0.067) (0.065) (0.076) (0.077) (0.076) (0.077)

Age 0.005 0.012** -0.005 0.000
(0.005) (0.005) (0.006) (0.006)

Age of spouse 0.010* -0.006 0.012** -0.007
(0.005) (0.005) (0.005) (0.006)

Literacy 0.094 0.022 -0.031 -0.144
(0.178) (0.173) (0.268) (0.272)

Numeracy 0.324** -0.025 0.384*** 0.060
(0.125) (0.122) (0.143) (0.144)

Wife in polygamous marriage -0.052 0.205*** -0.000 0.258***
(0.075) (0.073) (0.082) (0.083)

# children in household -0.048** -0.042** -0.030 -0.045*
(0.022) (0.021) (0.025) (0.026)

# adults in household -0.280*** -0.175*** -0.247*** -0.106
(0.060) (0.059) (0.071) (0.072)

TLU per capita -0.040 -0.116** -0.027 -0.074
(0.060) (0.058) (0.064) (0.065)

Durable asset index 0.014 0.021* -0.001 0.006
(0.012) (0.012) (0.011) (0.012)

N 888 888 875 875 665 665 665 665
R-squared 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.

latter possibility is examined in more detail in the next section 3.6 where the ex-
perimental and survey measures of empowerment are correlated with household
outcomes that are expected to be higher for more empowered women.

3.6 The relationship between measures of empowerment
and welfare outcomes

The emphasis on empowering women as a development strategy reflects its per-
ceived association with several positive outcomes, including increased food se-
curity 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 asso-
ciated 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. 27 We use this assumption as a test of the validity of the
two types of empowerment indicators. The OLS estimates of these correlations,

27However, this association between empowerment and household outcomes would be damp-
ened if spouses in our sample had identical preferences for these outcomes (see, for example,
Kusago and Barham (2001)).
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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 3.9. 28

TABLE 3.9: The relationship between measures of food secu-
rity/consumption and measures of empowerment

Dependent variable: # nights that child has gone to
bed hungry in past week

Monthly food consumption
per capita

HDMI1 HDMI2 power HDMI1 HDMI2 power

Measure of empower-
ment

0.038 0.282*** 0.088 1.040 1.725** 7.429***
(0.052) (0.050) (0.108) (0.869) (0.857) (1.776)

Age 0.024*** 0.023*** 0.023*** 0.129 0.123 0.114
(0.008) (0.008) (0.008) (0.134) (0.134) (0.133)

Age of spouse -0.017** -0.014** -0.016** -0.421*** -0.396*** -0.404***
(0.007) (0.007) (0.007) (0.116) (0.115) (0.114)

Literacy -0.252 -0.196 -0.263 13.776** 13.994** 13.141**
(0.348) (0.340) (0.348) (5.638) (5.626) (5.564)

Numeracy 0.092 0.090 0.110 -25.651*** -25.345*** -24.884***
(0.179) (0.174) (0.178) (3.008) (2.983) (2.950)

Wife in polygamous
marriage

0.267** 0.190* 0.271*** 2.149 1.703 2.470
(0.103) (0.102) (0.103) (1.728) (1.738) (1.706)

# children in house-
hold

-0.008 0.004 -0.009 -7.331*** -7.285*** -7.353***
(0.032) (0.031) (0.032) (0.536) (0.535) (0.528)

# adults in household
0.142 0.160* 0.140 -3.899** -3.971*** -3.721**

(0.092) (0.089) (0.092) (1.509) (1.493) (1.477)

TLU per capita -0.012 0.009 -0.018 1.517 1.611 1.118
(0.080) (0.078) (0.080) (1.334) (1.333) (1.319)

Durable asset index
0.000 -0.001 -0.000 0.481** 0.469* 0.459*

(0.014) (0.014) (0.014) (0.239) (0.238) (0.236)
N 654 654 654 665 665 665
R-squared 0.153 0.196 0.153 0.613 0.615 0.623

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 propen-
sity 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.

As with other studies, our results are somewhat mixed. 29 Although both the sur-
vey 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

28The correlations reported in Table 3.9 are robust to the exclusion of the additional control vari-
ables.

29For example, Peterman et al. (2015) compare two indexes that are similar to HDMI1 and
HDMI2, 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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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 sig-
nificant at conventional levels for HDMI2, suggesting that this indicator may be a
poor proxy for empowerment in this context. However, there is a positive correla-
tion 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 consump-
tion 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.

3.7 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, a woman is allowed to change her husband’s investment decision to a
decision that she favors. Such decision is closely aligned with classic conceptual-
izations 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 im-
plement 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
experimental. We conclude that they are not correlated. There are two inter-
pretations 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) com-
ponents 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 Ac-
cess 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 sig-
nificant 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.
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The second way relies on the possible extrapolation of the behavior in the ex-
periment 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 house-
hold 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, Duflo, et al. (2015), where
poverty graduation programs, similar to REAP, were found to have a larger im-
pact on women’s empowerment in Asian countries (India and Pakistan) com-
pared 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 dif-
ferent contexts, but this remains to be tested.
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3.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 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 in-
vestment 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.
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Example 2:

Suppose you invest 50 Ksh and keep 50 Ksh. You pick a BLUE ball. Your invest-
ment 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 invest-
ment 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 mover”. If the coin lands on “tails” then the assignment will be re-
versed.

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.
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- 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?

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?
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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.

3.C Men compared to women

As mentioned in section 3.3.1, only married women and their spouses were eli-
gible 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 3.C.1. Contrary to several other studies (see e.g. Charness & Gneezy,
2012; Croson & Gneezy, 2009, among others), there are no statistically significant
differences between the average investment decisions or the distribution of in-
vestment 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 differ-
ences in the distributions. 30 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 3.C.2, 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. 31

30Croson 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.

31The distribution of investments are also statistically different based on the Mann-Whitney test.
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FIGURE 3.C.1: Summary of investments by women and men in
individual risky lottery

Women Men
Mean 59.714 58.624

(Std Dev) (18.392) (20.125)
N 700 229

Distribution of
investment
decisions

t test of
differences in

means
(p-value)

0.468

Mann-Whitney
test (p-value) 0.339

Note: Distribution graphs are on the same scale. The initial endowment given to participants to invest
is 100 Ksh.

FIGURE 3.C.2: Summary of investments by women and men in
household risky lottery

Women Men
Mean 99.786 108.297

(Std Dev) (28.367) (32.052)
N 700 229

Distribution of
investment
decisions

t test of
differences in

means
(p-value)

0.000

Mann-Whitney
test (p-value) 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.

The decision of second movers to change the spouse’s decisions (for all possi-
ble first mover decisions where IW1 6= IH1 ) are reported on in panel A of Fig-
ure 3.C.3. 32 On average, women change the spouse’s decisions (0.542) more fre-
quently than men (0.531), but this difference is small and not statistically signif-
icant (using both the t test and Mann-Whitney test). In panel B it is shown that

32Additionally for women observations are excluded where IH1 > IW1 > IW2 , IW1 > IH1 > IW2 ,
IW2 > IH1 > IW1 , or IW2 > IW1 > IH1 and for men where IW1 > IH1 > IH2 , IH1 > IW1 > IH2 ,
IH2 > IW1 > IH1 , or IH2 > IH1 > IW1 .
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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 re-
sult which is expected as both men and women prefer investments that are away
from the extremes (see Figures 3.C.1 and 3.C.2).

FIGURE 3.C.3: Summary of the decisions of second movers to
change the spouse’s decisions.

Women Men
Panel A: Decision to change or overrule spouse’s first move

Mean 0.542 0.531
(Std Dev) (0.498) (0.499)

N 2619 865
t test of

differences in
means

(p-value)

0.609

Mann-Whitney
test (p-value) 0.964

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 IW1 = IH1 . Additionally for women observations are excluded where IH1 >
IW1 > IW2 , IW1 > IH1 > IW2 , IW2 > IH1 > IW1 , or IW2 > IW1 > IH1 and for men where IW1 > IH1 > IH2 ,
IH1 > IW1 > IH2 , IH2 > IW1 > IH1 , or IH2 > IH1 > IW1 .

Summary statistics for the compromise variable for both women and men are pre-
sented in Table 3.C.1. 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 empow-
erment, 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 com-
pared 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, live-
stock, and paying school and medical fees. Figure 3.C.4 presents a comparison
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TABLE 3.C.1: Second mover decisions: summary statistics.

Women Men
Panel A: average compromise

Mean 0.598 0.623
(Std Dev) (0.313) (0.292)

N 700 229
t test of differences in

means (p-value) 0.261

Mann-Whitney test
(p-value) 0.410

Panel B: Binary indicator of power
Mean 0.266 0.240

(Std Dev) (0.442) (0.428)
N 700 229

t test of differences in
means (p-value) 0.437

Note: Compromise is a binary indicator equal to zero if the woman decides to stick with her orig-
inal 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.

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 3.C.2). 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 hus-
bands 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 er-
rors 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 3.C.4: Comparison of husband and wife responses to sur-
vey questions on household decision making.
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TABLE 3.C.2: Comparisons of self-reported household decision
making by wives and their husbands

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

Wives Husbands

%
couples

that
disagree

t test
statistic

Mann-
Whitney

test
statistic

Purchasing small household items
Mean 2.640 2.779

(Std Dev) (0.735) (0.611) 28.4% -2.177* -2.502*
N 225 222

Purchasing livestock
Mean 1.209 1.032

(Std Dev) (0.510) (0.194) 20.3% 4.821** 4.829**
N 225 222

Paying for children’s school fees
Mean 1.286 1.072

(Std Dev) (0.569) (0.283) 30.2% 5.065** 4.832**
N 224 222

Paying for children’s medical expenses
Mean 1.298 1.068

(Std Dev) (0.585) (0.253) 29.7% 5.405** 4.960**
N 225 222

Purchasing food
Mean 1.756 1.347

(Std Dev) (0.945) (0.745) 45.5% 5.120** 5.047**
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 3.C.4
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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3.D Propensity score estimates

TABLE 3.D.1: Estimation of the propensity score

Variable Coefficient estimate

1st cycle of REAP
0.372**
(0.168)

Literacy -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
-1.102**
(0.448)

Participated in CARE savings groups 0.114
(0.341)

Location dummies Yes

Pseudo R-squared 0.103

N 908

Likelihood Ratio chi-squared (36) 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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3.E Mean and distributional comparisons of empower-
ment measures

TABLE 3.E.1: Simple mean and distributional comparisons of em-
powerment measures between treatment and control groups

power HDMI1 HDMI2
Control Treatment Control Treatment Control Treatment

Mean 0.247 0.286 0.015 -0.004 -0.001 -0.012
(Std Dev) (0.432) (0.452) (1.014) (0.978) (0.998) (1.007)

N 364 336 359 328 359 328
t test of differences in means
(p-value) 0.251 0.802 0.885
Mann-Whitney test
(p-value) 0.250 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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3.F REAP and the decision to compromise

TABLE 3.F.1: The impact of REAP on a woman’s decision to com-
promise with her spouse.

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

Treatment -0.020 -0.028 0.009 -0.002
(0.024) (0.025) (0.025) (0.025)

Age 0.001 -0.000
(0.002) (0.002)

Age of spouse -0.002 -0.002
(0.002) (0.002)

Literacy 0.017 -0.033
(0.062) (0.089)

Numeracy 0.043 0.076
(0.046) (0.048)

Wife in polygamous marriage -0.000 0.041
(0.027) (0.027)

# children in household -0.004 0.001
(0.008) (0.009)

# adults in household 0.038* 0.033
(0.022) (0.024)

TLU per capita -0.024 -0.041*
(0.022) (0.022)

Durable asset index -0.000 0.001
(0.004) (0.004)

Husband attends experiment -0.026 -0.005
(0.030) (0.031)

Investment in individual risk task 0.000 0.000
(0.001) (0.001)

N 700 687 677 665
R-squared 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 bargain-
ing power. Regressions include sub-location fixed effects. Demographic and household
controls are at baseline levels. Regressions in columns 1 and 2 are unweighted. Re-
gressions 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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Chapter 4

Team heterogeneity and trust

4.1 Introduction

Teamwork is an integral part of the operation of many organisations, and teams
have been increasingly used in interventions targeted at the poor. For example,
over the last three decades we have witnessed the rise of the group lending model
in microfinance, which in itself follows other experiences such as rotating savings
and credit associations (ROSCAS). Teams can be more productive than individ-
uals if members potentially bring a variety of skills, experience, knowledge and
other factors to the production process. As such, diversity in teams is often ar-
gued to be one of the most influential determinants of teams’ effectiveness (Page,
2007). But diversity may also lead to higher costs of communication and coordi-
nation, and result in more conflicts between individuals, which may be detrimen-
tal to performance (see, for example, Lazear (1999)).

A key consideration in understanding how team heterogeneity may affect teams’
performance is through its effects on an individual’s willingness to cooperate for
the benefit the team when it might be individually optimal to free-ride on others’
effort. Although much is known about the effect of institutions in overcoming
the cooperation dilemmas in groups (Ostrom, 2010), Cárdenas, Chong, Ñopo,
Horowitz, and Lederman (2009) suggest that more importance needs to be given
to the behavioural aspects of the collective action problem, since in teams individ-
uals may make decisions based on their sense of group affiliation, social distance
or sympathy towards others in their team. In this paper we follow this line of en-
quiry, and examine the effect of team heterogeneity, measured as social distance
(Akerlof, 1997), on trust and trustworthiness of individuals in a productive team.

Trust plays a central role in encouraging cooperation by reducing uncertainty and
minimising the costs of limited information, and, within teams, increased trust
is found to be positively related with team performance (see De Jong, Dirks, and
Gillespie (2016) for a meta-analysis of studies relating trust to team performance).
Trust allows teams to interact as if any uncertainty about team members were
favourably resolved (De Jong & Elfring, 2010) which enables cooperation and
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more effective and efficient collaboration (Dirks, 1999). A lack of trust, on the
other hand, may instead lead individuals to focus on their own interests instead
of that of the team (Joshi, Lazarova, & Liao, 2009). 1

Numerous studies have found that both trust and trustworthiness are higher
among individuals who are socially closer (see, for example, Glaeser, Laibson,
Scheinkman, and Soutter (2000)). Greater heterogeneity in income, wealth, edu-
cation or ethnicity may widen the social distance between individuals in a group,
reducing the overall level of trust. A variety of mechanisms may explain this ef-
fect of heterogeneity on trust, but two have received particular attention in the ex
ante literature: 1) diversity erodes the effectiveness of social control and sanction-
ing to enforce cooperative norms (Bernhard, Fehr, & Fischbacher, 2006); and, 2)
diversity leads to the definition (or perception) of in-groups and out-groups, and
in-group preferences leads to less trust in members of out-groups (Alesina & La
Ferrara, 2002).

In this paper we take advantage of the exogenous formation of business groups
to examine the effect of heterogeneity on trust. This exogenous assignment rules
out the troublesome yet common self-selection issue in the team literature which
arises due to the fact that in many team settings studied members self-select into
teams Hansen, Owan, and Pan (2006). In November 2012 ultra-poor women in
several locations across northern Kenya were identified as being eligible for the
Rural Entrepreneur Access Project (REAP), a multifaceted approach to poverty al-
leviation. As part of REAP, eligible women were required to form firms composed
of three women. All the inputs of the program (business skills training, a cash
transfer to invest in a jointly run microenterprise, savings services, and on-going
mentorship for a period of two years) were then directed at the group, rather
than the individual beneficiaries. 2 3 Although the original criteria for group for-
mation by mentors specified that mentors were to place all eligible women into
groups of three, in November 2012 eligible women in some locations were as-
signed to business groups by local staff whereas in others they were allowed to
form their business groups from the set of eligible women in their location. 4

Given the limited time to form groups, the assignment of women to business
groups was largely guided by the geographical proximity of women. As a re-
sult, in the groups formed exogenously it is unlikely that initial heterogeneity is
correlated with other productive characteristics of the groups, including initial

1At the macro level, trust is considered essential for the creation and maintenance of economic
prosperity (Fukuyama, 1995), regional development (Grootaert & van Bastelaer, 2002), collective
action (Burt, 2001), and democratic governance (Putnam, 1993).

2Individuals, and not groups, decided whether or not to join savings associations formed as
part of REAP.

3The program is implemented through a NGO, The BOMA Project. See http://bomaproject
.org/the-rural-entrepreneur-access-project/

4The BOMA Project has since revised their selection criteria to allow members to form their
groups from a list of eligible women.

http://bomaproject.org/the-rural-entrepreneur-access-project/
http://bomaproject.org/the-rural-entrepreneur-access-project/
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levels of trust or trustworthiness. We take advantage of this exogenous assign-
ment mechanism to explore the causal relationship between team heterogeneity
and trust.

In June and July 2014 we played a modified version of the Berg, Dickhaut, and
McCabe (1995) trust game with those REAP participants who received funding
in the first and last funding cycles (March/April 2013 and March/April 2014,
respectively). In the game, participants receive an endowment from which they
can choose how much to send to one of their business partners, who would be
randomly chosen and remains anonymous throughout the game. The amount
sent is tripled and added to the partner’s endowment who can then decide how
much to return. The amount sent by the first mover is usually interpreted to
measure trust while the amount returned to the trustor by the trustee is usually
interpreted to measure trustworthiness.

We find that heterogeneity in groups does affect the level of trust and trustworthi-
ness between business partners. In particular, differences in wealth (as measured
by livestock ownership, the central asset in this environment) results in less trust-
ing behaviour, with those who are wealthier than their expected partners less
willing to transfer part of their endowment. This finding mimics social norms in
these pastoral communities where poorer households tend to be excluded from
informal livestock transfers due to their perceived inability to reciprocate (Illife,
1987). We also find that those who are poorer than their expected partners are
less willing to transfer part of their endowment.

In the next section we discuss the study site in more detail, including the central
role of livestock in defining social status and the formation of social networks.
We also present more details about REAP, before proceeding to describe the trust
game in Section 4.3.1. In Section 4.3.2 we turn to our measure of group hetero-
geneity which we define as a social distance that is estimated using a modification
of the Euclidean norm proposed by Santos and Barrett (2010). In Section 4.4 we
present our results before concluding in Section 4.5.

4.2 Study setting

This study was conducted in the southern and central parts of Marsabit County,
in the Arid and Semi-Arid Lands (ASALs) of northern Kenya (see Figure 4.1), a
region where more than 80% of the population are estimated to live below the
national poverty line (Kenya National Bureau of Statistics and Society for In-
ternational Development, 2013). The main livelihood option in these locations
is pastoralism, with livestock serving both as a source of income and food for
herders and their families. The transfer of livestock forms the material basis of
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complex social networks, which can be mobilized in times of need (Little et al.,
2008; McPeak, 2006).

FIGURE 4.1: Map of Marsabit County (Warui & Kshatriya, 2009).

The anthropological literature highlights three main interpretations of livestock
transfers in African pastoral societies which, as noted by McPeak (2006) reflect: 1)
an ex post risk sharing mechanism where households facing unexpected herd loss
are transferred livestock to help them cope with their economic emergencies; 2)
an ex ante risk management mechanism where, as noted previously, livestock is
used as a means to develop or reinforce social networks that can be drawn upon
in times of need; and, 3) a mechanism promoting asset redistribution from the
wealthier to the poorer. 5 Empirical evidence supports this second interpretation
of livestock transfers where livestock is transferred or loaned to those who the
lender expects to have the future capacity to reciprocate (McPeak, 2006; Santos &
Barrett, 2011). As a result, poorer households are excluded from these informal
credit arrangements leaving them vulnerable to shocks (Illife, 1987).

Pastoralism is highly susceptible to weather shocks, and droughts frequently
have devastating impacts on household’s livelihoods (Silvestri et al., 2012), re-
sulting in many households no longer being able to meet their basic needs due to
the loss of herds from which it is hard to recover (Barrett & Santos, 2014; Lybbert

5Huysentruyt, Barrett, and McPeak (2009) propose an alternative interpretation for inter-
household livestock transfers among East African pastoralists where transfers are interpreted as
a self-interested action to encourage recipient households to migrate with the donor households
for both security and resource appropriation reasons. As a result, the poorest households are ex-
cluded from transfers as their herd sizes are too small to migrate.
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et al., 2004). Without informal insurance networks to fall back on, these house-
holds are forced into begging, unskilled wage labor, different forms of petty trade,
and become reliant on food aid to meet their dietary needs.

Many approaches have been used in northern Kenya to help such households
deal with these economic shocks including livestock restocking, food aid and
cash transfers (see for example Little et al. (2008)). One recent intervention, the
Rural Entrepreneur Access Project (REAP), employs a multifaceted approach that
is closely modelled after the poverty graduation approach pioneered by BRAC. 6

As part of REAP, ultra-poor women are provided with multiple interventions
including business skills training, cash transfers to start an enterprise, savings
services and regular follow-up visits by local mentors for a period of two years. 7

A recent evaluation of the impacts of this program concludes that participation
in REAP results in significant improvements in income, savings, asset accumu-
lation and food security, with the increase in income and savings being driven
by women’s participation in microenterprises and savings groups Gobin, Santos,
and Toth (2016).

The program requires women to work in groups of three to run an enterprise.
In this study we focus on a sub-sample of the ultra-poor women included in the
Gobin, Santos, and Toth (2016) study. In particular, we look at those who received
funding in March/April 2013 and March/April 2014. These women were initially
identified as being eligible for REAP in November 2012 by a local selection com-
mittee. In some locations these women were assigned to groups by the local men-
tor whereas in other locations they were asked to form these groups with other
eligible women. We focus our attention on those locations where women were as-
signed to groups by their mentors. In these locations group formation was based
largely on geographical proximity, with women from the same village (or many-
atta) often being placed into the same business group. The assignment of women
to groups by the mentor likely leads to exogenous variation in the characteristics
of members in a business group. This allows us to examine how within group
diversity (reflecting the heterogeneity of members) affects group outcomes.

We focus our attention on the level of trust and trustworthiness within groups,
which is seen to be key for group cooperation and is also likely to be affected
by the heterogeneity of group members. Incentivised decision making tasks de-
signed to measure trust and trustworthiness were implemented in June/July 2014

6The 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 et al., 2008). During a limited period (two years), participants of the CFPR/TUP pro-
gram benefit from a set of interventions which includes initial consumption support and an asset
transfer, together with savings services, skills training, and regular follow-up visits.

7Business mentors are specific to a location and are responsible for providing training and
follow-up support to REAP beneficiaries. Each location comprises many sub-locations which are
formed by smaller villages, known as manyattas.
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in addition to other tasks designed to measure empowerment, risk and time pref-
erences as well as group coordination (see Gobin, Santos, and Leibbrandt (2016)
for details). In the next section we provide details of the trust experiment in which
women who received funding in March/April 2013 or March/April 2014, and
belonged to one of the nine locations where all business groups were assigned
members by the mentor, participated.

4.3 Measuring trust, trustworthiness and heterogeneity

4.3.1 Trust and trustworthiness

We use a modified version of the original trust game (also known as the invest-
ment game) proposed by Berg et al. (1995) to derive a measure of trust and
trustworthiness. In our version of the game, participants were anonymously
and randomly paired with one of their business group members. 8 Both play-
ers received an endowment equivalent to 6000 experimental Ksh where 100 ex-
perimental Ksh was worth 1 Ksh. 9 The first mover could send any amount
k ∈ 0, 1000, 2000, 3000, 4000, 5000, 6000 to the second mover. The amount sent
was tripled by the experimenter after which the second mover could send back
any amount between 0 and amount in hand (i.e, after the original transfer had
been tripled). We used the strategy method to elicit each participant’s trust and
reciprocity decisions, and participants made decisions both in the role of the first
mover and second mover. As the second mover, participants made conditional
decisions for each of the following information sets: 1000, 2000, 3000, 4000, 5000,
6000 Ksh.

The trust game was part of a sequence of tasks (see Gobin, Santos, and Leibbrandt
(2016) for details). If this task was chosen for payment then a random mechanism
was used to determine which participant in the pair would be the first mover and
the second mover. This ensured that the task was incentive compatible.

The trust game was also framed in an effort to make the experiment, and in partic-
ular the tripling of money by the experimenter, be more realistic and less abstract
to participants. In the contextualised game participants could come from one of
two communities; in one community goats are worth three times more than in the
other community (3000 Ksh vs 1000 Ksh) due to the presence of a livestock mar-
ket. Participants were then endowed with goats such that the total value of the

8Participants were aware that they were paired with a business partner but they were not aware
of which of their two business partners formed the pair.

9At 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 in March 2014 was approximately 55 Ksh.
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endowment is the same in the two communities i.e. 6000 Ksh. 10 They were told
that the goats were identical and would be sold at the next available opportunity.
Participants in the community with a lower value for goats then made decisions
about how many goats (out of six available) to transfer to their partner. The part-
ner would then sell all of her animals and decide on how much of the proceeds
to return to the first mover. The instructions used in this task are presented in
Appendix 4.A.

The task was run separately in the various locations by a team of four enumer-
ators and a research assistant who was in charge of overseeing all experimental
procedures. 11 Invitations were sent to participants two weeks before the experi-
ment and on the day before the experiment mentors reminded all eligible persons
of the experiment. The experiments took place in churches, schools or meeting
halls which were divided into separate spaces for each of the enumerators and
the research assistant.

On the day of the experiment participants gathered outside of the location and
the mentor was instructed to send participants into the venue. Once the women
consented to taking part in the experiment enumerators began introducing the
tasks. The enumerators stressed that payments would take place in private at
the end of the sessions and that their decisions would not be revealed to other
participants. The trust game was explained using props and a series of examples
were used to further explain the game. This was followed by a series of questions
to gauge the participant’s understanding of the game. The explanations were
repeated until it was clear that the game was understood by the participant. There
was no communication between participants during the experiments.

Once an individual had completed this task (as well as any other tasks), she pro-
ceeded to determine her payoffs. 12 If the trust game was selected for payment
then a coin toss was used to determine if she would be the first mover or second
mover as well as which of her business partners’ decisions would be used to de-
termine her payoffs. If her business partners had not yet completed the tasks and
the trust game was selected for payment, then she was asked to wait until they
had finished. 13 If neither of her business partners showed up during the course
of the day then she was not rewarded for this task.14

10In the role of the sender, participants receive 6 goats valued at 1000 Ksh each and in the role of
the sender they receive 2 goats valued at 3000 Ksh each.

11Eight local language enumerators underwent a three day training session on the experimental
procedures before being divided into two teams.

12The tasks selected for payoffs were determined randomly by choosing numbered balls from a
bag.

13Participants who had completed the tasks were kept separate from those who were still await-
ing their turn.

14Prior to beginning the task the participant was asked if her business partners would be at-
tending, if she reported that they would attend or that she was uncertain then she was allowed to
participate in the trust game.
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The measure of trust is derived by dividing the value of the goats sent (in the first
mover’s location) by the value of the endowment. The measure of reciprocity or
trustworthiness is the amount returned by the second mover as a proportion of
the amount available to return. When measured this way, both trust and trust-
worthiness are proportions, falling between zero and one. The Nash Equilibrium
if participants have self-regarding preferences is for the second mover to keep
the entire amount and in anticipation of this behaviour the first mover transfers
nothing. On the other hand the socially optimum strategy is for the first mover to
transfer the entire amount (as it earns a 300% interest). Replications of the trust
game around the world consistently find that individuals are willing to send and
receive positive amounts although there is considerable variation in the both the
amount sent and the amount returned (see Johnson and Mislin (2011)).

Of the 690 REAP beneficiaries who received funding in March/April 2013 or
March/April 2014 and were assigned to business groups by their mentors, 507
participated in the trust experiments. 15 Figure 4.2 presents the decisions made
by participants as both the first mover and second mover in the trust experiments.
On average, participants reveal a willingness to trust, with first movers sending
44% of their endowment and, although there is variation in the amount sent, less
than 1% choose to send zero and less than 2% send the entire endowment (as
shown in the histogram in panel A of Figure 4.2). We also find that, on average,
participants are trustworthy and return higher amounts if the first mover sends
more. 16

The use of the strategy method results in six observations of trustworthiness for
each participant i.e. one decision for each (hypothetical) amount sent by the first
mover. To obtain a single measure of trustworthiness we follow the approach
of Altmann, Dohmen, and Wibral (2008) and estimate, for each participant, an
OLS regression of the amounts returned by the second mover on the (hypotheti-
cal) amounts sent by the first mover, forcing the slope through zero. The result-
ing slope coefficient is then used as our measure of trustworthiness with higher
values indicating higher levels of trustworthiness. If the second mover always
matches her final payoff with that of her business partner then her trustworthi-
ness coefficient is two. We summarise this measure of trustworthiness in panel C
of Figure 4.2 which shows that a large proportion of participants (more than 49%)
have a trustworthiness coefficient greater than two. Additionally, more than 93%
of participants have a slope coefficient greater than one, which means that these
women leave their business partners with a positive return on their trust i.e. they
are returned more than the amount they sent.

15Of these 507 women, 233 received funding from REAP in March/April 2013 and 274 in
March/April 2014.

16The behaviour of participants in this trust game (in terms of the proportion sent and returned)
is largely in line with the behaviour of participants in other studies that use the trust game with
non-student samples (see, for example, Johnson and Mislin (2011) for a useful meta-analysis of
these studies).
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FIGURE 4.2: Summary of trust and trustworthiness

Panel A: Trust - proportion of endowment sent
Mean 0.437

(Std Dev) (0.193)

Distribution

Panel B: Trustworthiness - proportion returned
Receive 1 goat Receive 2 goats Receive 3 goats

Mean 0.403 0.438 0.431
(Std Dev) (0.170) (0.175) (0.175)

Distribution

Receive 4 goats Receive 5 goats Receive 6 goats
Mean 0.443 0.450 0.471

(Std Dev) (0.174) (0.186) (0.193)

Distribution

Panel C: Trustworthiness coefficient
Mean 1.984

(Std Dev) (0.690)

Distribution

Note: The y-axis of the various histograms are scaled the same. The sample size is 507 women except
for the proportion returned when the second mover receives 2 or 5 goats where the sample size is 506.
The trustworthiness coefficient is based on a regression of the amount returned on the amount sent

4.3.2 Heterogeneity in groups

In the trust game participants are paired with one of their business partners who
is chosen randomly and remains anonymous throughout the task. Participants
are made aware that a coin toss determines which business partner is chosen and
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are equally likely to be paired with either of their business partners. Participants
would therefore consider the expected characteristics of their business partners
relative to themselves in making their decisions both as the first mover and the
second mover in the trust game. This difference between participants and their
business partners can be expressed in terms of social distance.

To capture the social distance between participants and their business partners
we follow the approach of Santos and Barrett (2010) who use a modification of the
Euclidean norm to account for asymmetries in the effect of differences in observ-
able characteristics of two parties. 17 For any continuous variable x, the distance
between the participant, i, and her (expected) business partner, j, is given by the
following two variables:

I(xi − E(xj) < 0)× |xi − E(xj)|+ I(xi − E(xj) ≥ 0)× |xi − E(xj)| (4.1)

where I(•) is an indicator function taking value one if true, zero otherwise. Un-
der their approach, the distance between categorical variables is defined by a set
of dummy variables that consider the several possible characterisations of the
match. 18 This approach allows us to capture the directional effect of differences
in the characteristics of participants and their business partners.

The characteristics used to measure team heterogeneity in our analysis are sum-
marised in Table 4.1 and include characteristics such as asset ownership (includ-
ing livestock and durable assets), which we interpret as indicators of wealth and,
in the case of livestock, social status. We also include characteristics that capture
an individual’s skills and experience including her age, literacy, numeracy and
business experience. Finally, in the absence of information on social networks
and prior relations, we proxy for the closeness of individuals by considering their
clan membership.

4.4 The effect of heterogeneity on trust and trustworthi-
ness

The relationship between trust and trustworthiness and the heterogeneity of busi-
ness groups is estimated using a linear regression model that includes the vari-
ables measuring differences presented in Table 4.1 as well as location fixed effects
and a binary indicator that is equal to one if either of the woman’s other business

17This is an important consideration given that for the participant it is likely that not only the
absolute difference between herself and her business partners matters, but also her position relative
to her business partners.

18In this paper many categorical variables are treated as continuous given that we are measuring
the distance between the participant and the expected value of her business partners.
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TABLE 4.1: Variable definitions and descriptive statistics

Variable Definition Mean
(Std Dev)

Respondent is older
Absolute value of the age difference (in years) between respondent
and the average age of her business partners, if she is older than
this average, 0 otherwise.

4.584
(7.604)

Respondent is
younger

Absolute value of the age difference (in years) between respondent
and the average age of her business partners, if she is younger than
this average, 0 otherwise.

4.461
(6.575)

Respondent is more
literate

Absolute value of the difference in literacy between respondent
and the average literacy of her business partners, if she is more
literate than this average, 0 otherwise.

0.026
(0.155)

Respondent is less lit-
erate

Absolute value of the difference in literacy between respondent
and the average literacy of her business partners, if she is less liter-
ate than this average, 0 otherwise.

0.021
(0.114)

Respondent is more
numerate

Absolute value of the difference in numeracy between respondent
and the average numeracy of her business partners, if she is more
numerate than this average, 0 otherwise.

0.063
(0.186)

Respondent is less nu-
merate

Absolute value of the difference in numeracy between respondent
and the average numeracy of her business partners, if she is less
numerate than this average, 0 otherwise.

0.056
(0.218)

Respondent has more
business experience

Absolute value of the difference in business experience between
respondent and the average business experience of her business
partners, if she is has more experience than this average, 0 other-
wise.

0.052
(0.198)

Respondent has less
business experience

Absolute value of the difference in business experience between
respondent and the average business experience of her business
partners, if she is has less experience than this average, 0 otherwise.

0.057
(0.196)

Respondent has more
livestock

Absolute value of the difference in livestock (in TLU) between re-
spondent and the average livestock of her business partners, if she
has more than this average, 0 otherwise.

0.989
(2.034)

Respondent has less
livestock

Absolute value of the difference in livestock (in TLU) between re-
spondent and the average livestock of her business partners, if she
has less than this average, 0 otherwise.

0.975
(1.823)

Respondent has more
durable assets

Absolute value of the difference in durable assets between respon-
dent and the average durable assets of her business partners, if she
has more than this average, 0 otherwise.

1.226
(2.323)

Respondent has less
durable assets

Absolute value of the difference in durable assets between respon-
dent and the average durable assets of her business partners, if she
has less than this average, 0 otherwise.

1.138
(1.930)

All members from dif-
ferent clans

Dummy variable, equal to 1 if respondent and business partners
belong to different clans.

0.168
(0.374)

Member is from dif-
ferent clan but other
two are from same

Dummy variable, equal to 1 if respondent is from a different clan
but business partners belong to the same clan.

0.087
(0.282)

Member is from same
clan as one other
member

Dummy variable, equal to 1 if respondent is from the same clan as
only one other business partner.

0.176
(0.381)

Note: The sample is restricted to those 507 women who participated in the trust experiment and were
assigned to business groups by their mentor. All variables are measured at baseline. Literacy, numeracy
and business experience are dummy variables equal to one if the individual if literate, numerate or has
business experience. Livestock is measured in Tropical Livestock Units (TLU) where one TLU is equiva-
lent to 1 head of cattle, 0.7 camels, 10 sheep/goats, or 2 donkeys. Durable asset ownership is measured
using an index which is described in Gobin, Santos, and Toth (2016).

partners attend the experiment. The estimates of these regressions with the pro-
portion sent (trust) and the trustworthiness coefficient as the dependent variables
are reported in Table 4.2. In this table we also report on two other specifications
(for each dependent variable) that include the funding cycle of the participant as
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a control variable. This allows us to control for any learning effects that might
affect the level of trust and trustworthiness between groups that had worked to-
gether for 15 months (March/April 2013 funding cycle) compared to those that
worked together for 3 months (March/April 2014 funding cycle). In the analysis
that follows we discuss our preferred specification which includes both our indi-
cator variable for funding cycle as well as variables capturing the social distance
between business group members (columns (3) and (6)). 19

We first examine the relationship between social distance and our measure of
trust. We find that most variables expressing differences in members are not sta-
tistically significant at conventional levels with the notable exception of livestock.
The lack of evidence of a significant association between many of these measures
and trust may be due to group members being similar to each other, with any
differences between them not reflecting a large enough social distance to have an
effect on trust. Alternatively, these business groups have been interacting with
each other repeatedly for at least three months prior to the trust experiment. 20

These interactions may allow for learning about group members and, for exam-
ple, reduce the effect of differences in characteristics such as clan membership or
age on trust.

As noted previously, we find a statistically significant effect of differences in live-
stock ownership on trust. Participants who own either more or less livestock
than their (average) business partner are found to be less trusting of them. This
effect of differences in livestock ownership on trust likely reflects the importance
of livestock as a signal of social status in our study sites. 21

The anthropological literature, as well as other empirical studies, highlight the
exclusion of livestock-poor households from the social networks and informal
credit arrangements (through the transfer of livestock) due to their perceived in-
ability to reciprocate in the future (McPeak, 2006; Santos & Barrett, 2011). Our
trust game which is framed in terms of livestock transfers, may lead participants
to think about their business partners in terms of their livestock holdings which
may make this characteristic more salient than others, reinforcing the importance
of differences in terms of livestock ownership over the importance of other vari-
ables. Participants with more livestock, perhaps in anticipation of lower levels of
reciprocation from their livestock-poor partners, therefore transfer a smaller pro-
portion of their endowment to them. On the other hand, participants with less

19In Appendix 4.B results are presented for specifications that includes two binary indicators for
the number of business members that attend the experiment instead of one indicator for whether
or not business partners attended. The findings on the effect of heterogeneity on trust and trust-
worthiness are unchanged.

20Recall that our sample began benefitting from REAP in March/April 2013 and the experiments
were conducted in June/July 2014.

21We cannot reject the null hypothesis that the difference between the two coefficients is equal to
zero.
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TABLE 4.2: The effect of heterogeneity on trust and trustworthi-
ness

Trust Trustworthiness
(1) (2) (3) (4) (5) (6)

Mar/Apr 2013 funding cycle 0.002 0.005 -0.005 0.002
(0.009) (0.009) (0.029) (0.030)

Business partners attend 0.032 0.032 0.030 -0.052 -0.059 -0.058
(0.035) (0.035) (0.036) (0.104) (0.111) (0.112)

Respondent is older 0.001 0.001 -0.008** -0.008**
(0.001) (0.001) (0.004) (0.004)

Respondent is younger -0.001 -0.001 -0.004 -0.004
(0.001) (0.001) (0.005) (0.005)

Respondent is more literate 0.012 0.008 -0.235 -0.237
(0.056) (0.056) (0.236) (0.240)

Respondent is less literate 0.061 0.058 -0.195 -0.196
(0.051) (0.050) (0.242) (0.241)

Respondent is more numerate -0.044 -0.044 0.074 0.074
(0.052) (0.052) (0.175) (0.175)

Respondent is less numerate -0.032 -0.032 0.109 0.109
(0.045) (0.045) (0.153) (0.153)

Respondent has more business ex-
perience

0.054 0.056 -0.006 -0.005
(0.052) (0.052) (0.136) (0.136)

Respondent has less business expe-
rience

-0.014 -0.012 0.093 0.094
(0.043) (0.042) (0.153) (0.153)

Respondent has more livestock -0.010** -0.010** -0.016 -0.016
(0.004) (0.004) (0.012) (0.012)

Respondent has less livestock -0.011** -0.011** 0.002 0.002
(0.004) (0.004) (0.018) (0.018)

Respondent has more durable as-
sets

-0.004 -0.005 -0.006 -0.006
(0.003) (0.003) (0.015) (0.015)

Respondent has less durable assets -0.005 -0.005 -0.004 -0.004
(0.004) (0.004) (0.018) (0.018)

All members from different clans
0.051* 0.053* -0.088 -0.087
(0.031) (0.031) (0.107) (0.107)

Member is from different clan but
other two are from same

-0.032 -0.031 0.061 0.062
(0.029) (0.029) (0.129) (0.130)

Member is from same clan as one
other member

-0.020 -0.019 0.115 0.115
(0.025) (0.025) (0.081) (0.081)

R-squared 0.027 0.069 0.069 0.132 0.152 0.152

N 507 507 507 507 507 507
Note: All regressions include location fixed effects. Robust standard errors clustered at the business group
level are reported in parentheses. Trust is measured by the proportion of the endowment sent by first
movers to their business partners. The measure of trustworthiness is based on the coefficients obtained
from a regression of the amounts returned by the second mover on the (hypothetical) amounts sent by the
first mover. See Table 4.1 for a description of explanatory variables. For the three clan dummy variables,
the reference category is all members are from the same clan. *, ** and *** stand for significant at the 10%,
5% and 1% level of significance, respectively.

livestock, in anticipation of receiving smaller reciprocal transfers from their rela-
tively better off business partners, send a smaller proportion of their endowment
as the first mover.

We do not ask participants how much they expect their business partners to re-
turn so we are unable to test if our hypotheses about their expectations are correct.
However, we do observe the second mover behaviour of all participants, i.e. their
trustworthiness. The results of regressions with our measure of trustworthiness
as the dependent variable are presented in columns (4) to (6) of Table 4.2. Again,
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our preferred specification is the one that includes all social distance variables
as well as the indicator for assignment to funding cycle (column (6)). These re-
sults show that participants who own more livestock than their business partners
are less trustworthy on average whereas those who own less livestock than their
partners are more trustworthy. However, neither effect is statistically significant
at conventional levels. Similarly, we see that most measures of social distance are
not significantly associated with our measure of trustworthiness, and here again
it is possible that this reflects a lack of variation in the measures of social distance.
However, we do find that participants who are older than their business partners
are less trustworthy on average (significant at the 5% level), a finding that goes
against that of other studies which show that older adults are no different in their
trustworthiness compared to young adults when interacting with other-age part-
ners in a trust game (see, for example, Bailey et al. (2015)). 22

4.5 Conclusion

In this study we estimated the effect of team heterogeneity on trust and trustwor-
thiness and showed that many measures of social distance are not associated with
the decisions made in the trust game, which is likely due to the lack of variation
in many of these measures in our sample. However, we do find that differences
in livestock ownership has a negative and significant effect on the amount sent
in a trust game but not on the amount returned. This leads us to conclude that
the decisions in the game are guided by societal norms where the poor are ex-
cluded from many important social networks and are less likely to benefit from
informal livestock transfers due to a perceived inability to reciprocate, a mecha-
nism that is corroborated by a significant amount of prior literature in economic
anthropology.

This paper is the first step in the analysis of heterogeneity on team performance.
In future work we will extend the analysis to look at overall indicators of per-
formance (such as returns to the business), in addition to alternative mechanisms
along the causal chain (such as free-riding and conflicts). We will also address
selection issues in the sample of women who attended the experiments so that
we are able to identify the effects of learning on the decisions made in the trust
game.

22Bailey et al (2015) is the only other study that we have found that looks at the effect of differ-
ences in age between participants on their decisions in a trust game.
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Appendix

4.A Instructions for trust game

In this part of the experiment you will be required to make one decision as an
individual. You will be randomly paired with one of your business partners and
each one of you will be randomly assigned to a specific type in the group, desig-
nated as Person A, and Person B. All persons will remain anonymous during this
task.

Suppose Person A and Person B live in different locations.

Person A receives 6 goats from an asset transfer program and in her location goats
are worth 1000 KSH.

Person B receives 2 goats from the same program but in her location goats are
worth 3000 KSH.

The goats are identical but are worth more in Person B’s location due to the pres-
ence of a livestock market.

Person A and Person B both prefer to have cash and will sell the goats in their
respective locations at the next opportunity.

Before selling their goats, Person A can choose to send any amount of goats be-
tween 0 and 6 to Person B.

The goats sent by Person A triple in value when they get to Person B who can sell
them each for 3000 KSH instead of 1000 KSH.

Person B will sell all the goats she receives from the transfer program as well as
any goats she receives from Person A.

Person B can then decide to send any amount of money between 0 KSH and the
amount she sells her 2 goats for plus the amount she sells the goats that were sent
to her by Person A.

EXAMPLE

Suppose Person A chooses to send 3 goats to Person B. Person B sells her 2 goats
plus the 3 goats sent by Person A and gets 15000 KSH.

Person B then decides to keep 13000 KSH and send 2000 KSH to Person A.
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Person A kept 3 goats and ends up with 3000 KSH from the sale of those 3 goats
that she did not send to Person B plus the 2000 KSH sent by Person B (for a total
of 5000 KSH).

Person B ends up with 6000 KSH from her initial 2 goats from the transfer pro-
gram and 7000 KSH from the extra money she received from selling the 3 goats
sent by Person A (for a total of 13000 KSH).

NOTE, For this task you will be rewarded 1% of the amount that was actually
transacted. So Person A will receive 50 Ksh and Person B will receive 130 Ksh.

Question:

You are Person A and you decide to send 5 goats to Person B ...

What is the maximum amount Person B can return to you?

Now suppose Person B returns 3000 KSH to you ...

How much will you receive in total?

How much will Person B receive in total?

If you are PERSON A ...

How many goats will you send to PERSON B?

If you are PERSON B ...

Suppose PERSON A has sent 1 goat to you. You now have 3 goats which you sell
for 3000 KSH each and you end up with a total of 9000 KSH. How much money
between 0 KSH and 9000 KSH will you send to Person A?

Suppose PERSON A has sent 2 goats to you. You now have 4 goats which you
sell for 3000 KSH each and you end up with a total of 12000 KSH. How much
money between 0 KSH and 12000 KSH will you send to Person A?

Suppose PERSON A has sent 3 goats to you. You now have 5 goats which you
sell for 3000 KSH each and you end up with a total of 15000 KSH. How much
money between 0 KSH and 15000 KSH will you send to Person A?

Suppose PERSON A has sent 4 goats to you. You now have 6 goats which you
sell for 3000 KSH each and you end up with a total of 18000 KSH. How much
money between 0 KSH and 18000 KSH will you send to Person A?

Suppose PERSON A has sent 5 goats to you. You now have 7 goats which you
sell for 3000 KSH each and you end up with a total of 21000 KSH. How much
money between 0 KSH and 21000 KSH will you send to Person A?

Suppose PERSON A has sent 6 goats to you. You now have 8 goats which you
sell for 3000 KSH each and you end up with a total of 24000 KSH. How much
money between 0 KSH and 24000 KSH will you send to Person A?



Chapter 4. Team heterogeneity and trust 95

4.B Alternative regression specifications

TABLE 4.B.1: The effect of heterogeneity on trust and trustworthi-
ness

Trust Trustworthiness
(1) (2) (3) (4) (5) (6)

Mar/Apr 2013 funding cycle 0.001 0.006 0.000 0.014
(0.019) (0.019) (0.060) (0.061)

2 business members attend
0.042 0.041 0.041 -0.081 -0.086 -0.085

(0.037) (0.037) (0.037) (0.111) (0.118) (0.118)

3 business members attend
0.025 0.024 0.026 -0.029 -0.041 -0.037

(0.037) (0.036) (0.036) (0.108) (0.114) (0.115)

Respondent is older 0.001 0.001 -0.008** -0.008**
(0.001) (0.001) (0.004) (0.004)

Respondent is younger -0.001 -0.001 -0.004 -0.004
(0.001) (0.001) (0.005) (0.005)

Respondent is more literate 0.011 0.009 -0.233 -0.239
(0.056) (0.057) (0.233) (0.238)

Respondent is less literate 0.059 0.058 -0.191 -0.195
(0.052) (0.051) (0.244) (0.243)

Respondent is more numerate -0.040 -0.040 0.063 0.062
(0.052) (0.052) (0.175) (0.175)

Respondent is less numerate -0.028 -0.029 0.098 0.098
(0.045) (0.045) (0.152) (0.152)

Respondent has more business ex-
perience

0.055 0.056 -0.008 -0.001
(0.052) (0.052) (0.137) (0.138)

Respondent has less business expe-
rience

-0.015 -0.014 0.095 0.098
(0.043) (0.043) (0.153) (0.153)

Respondent has more livestock -0.010** -0.010** -0.016 -0.017
(0.004) (0.004) (0.012) (0.012)

Respondent has less livestock -0.011** -0.011** 0.002 0.001
(0.004) (0.004) (0.018) (0.018)

Respondent has more durable as-
sets

-0.005 -0.005 -0.005 -0.005
(0.003) (0.003) (0.015) (0.015)

Respondent has less durable assets -0.005 -0.005 -0.003 -0.003
(0.004) (0.005) (0.018) (0.018)

All members from different clans
0.050 0.052* -0.086 -0.083

(0.030) (0.030) (0.107) (0.107)

Member is from different clan but
other two are from same

-0.033 -0.032 0.065 0.066
(0.029) (0.029) (0.128) (0.128)

Member is from same clan as one
other member

-0.022 -0.021 0.118 0.120
(0.025) (0.025) (0.081) (0.081)

R-squared 0.028 0.070 0.071 0.133 0.153 0.153

N 507 507 507 507 507 507
Note: All regressions include location fixed effects. Robust standard errors clustered at the business group
level are reported in parentheses. Trust is measured by the proportion of the endowment sent by first
movers to their business partners. The measure of trustworthiness is based on the coefficients obtained
from a regression of the amounts returned by the second mover on the (hypothetical) amounts sent by
the first mover. See Table 4.1 for a description of explanatory variables. For the two business member
attendance dummy variables the reference category is only one member attends. For the three clan dummy
variables, the reference category is all members are from the same clan. *, ** and *** stand for significant at
the 10%, 5% and 1% level of significance, respectively.
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