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We examine the short-to-medium-run impacts of the Rural Entrepreneur Access Program, a poverty

graduation program that promotes entrepreneurship among ultra-poor women in arid and semi-arid

northern Kenya, a context prone to poverty traps. The program relies on cash transfers (rather than asset

transfers) in addition to business skills training, business mentoring, and savings. Participation in each of

the program’s three rounds was randomly determined through a public lottery. In the short-to-medium-

run, we find that the program has a positive and significant impact on income, savings, and asset accumu-

lation, similar to more traditional poverty graduation programs that rely on asset transfers.
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Microenterprises are the source of employ-
ment for more than half of the labor force in
developing countries (de Mel, McKenzie, and
Woodruff 2008; Gindling and Newhouse 2014)
and can be potential engines of economic de-
velopment by raising the 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,
some policymakers are concerned that some of
the poorest people, sometimes referred to as
the ultra-poor, are constrained from establish-
ing such businesses or from participating in

many popular approaches aimed at stimulating
microenterprise formation. Yet results of re-
cent evaluations of interventions meant to tar-
get individual constraints, particularly access to
finance through microcredit, and access to
human capital through microenterprise training
programs, have been mixed (Banerjee, Karlan,
and Zinman 2015; Karlan and Zinman 2011).

The apparent lack of success of these “one-
constraint-at-a-time” approaches suggests that
the ultra-poor might need a multifaceted “big
push” that simultaneously addresses multiple
constraints. One influential approach, pio-
neered by the non-governmental organization
(NGO) Building Resources Across
Communities (BRAC), is Challenging the
Frontiers of Poverty Reduction – Targeting the
Ultra-Poor (CFPR/TUP). During a limited
period (two years), its participants benefit from
a set of interventions, including initial con-
sumption support and an asset transfer (such as
livestock), together with savings services, skills
training, and regular follow-up visits (Matin,
Sulaiman, and Rabbani 2008; Goldberg and
Salomon 2011). Several recent impact evalua-
tions of such “graduation” programs provide
support for this approach across a diverse set
of developing countries. In Bangladesh the
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program enabled ultra-poor women to engage
in microentrepreneurial activities resulting in a
38% increase in earnings that persisted two
years after the program (Bandiera et al. 2016).
Likewise, Banerjee et al.’s (2015) study across
sites in six countries documents similar impacts
on consumption, productive assets, income and
revenue, and stability in impacts up to at least
one year after the program.

While these results are promising, more re-
search is necessary. Banerjee et al. (2015)
find the weakest impacts in Peru, where the
intervention sites are particularly remote,
and Honduras, where negative impacts on
assets are attributable to a disease outbreak
among the in-kind asset (chickens). On one
hand, this raises questions about the impacts
of such programs in particularly remote set-
tings, where program delivery is more chal-
lenging and market access might be more
limited. On the other hand, it raises the ques-
tion of whether cash transfers, which might
reduce program costs and reduce the risks of
working with live assets, could replicate these
impacts. Concerns about external validity are
also present in Bauchet, Morduch, and Ravi’s
(2015) study, which evaluates a similar inter-
vention in Andhra Pradesh, India, and finds
no net impact on consumption, income, or
asset accumulation. The authors argue that
these results reflect mistargeting of individu-
als with strong labor market opportunities
who quickly opted out of the program.
Furthermore, evidence suggests that recipi-
ents liquidated transferred assets 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 gradu-
ation 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 REAP
comprises an initial package of interventions,
including a U.S. $100 cash transfer to set up a
microenterprise, business skills training, and
business mentoring, which are followed, six
months later, by an additional $50 cash transfer
(conditional on having an active enterprise),
and training on the importance of savings as
well as an introduction to savings groups.1 This
sequence of interventions targets ultra-poor
women and intends to enable them to gain the
assets and skills necessary to graduate from
poverty, a motivation similar to the one behind

the CFPR/TUP (BRAC 2013). While we are
able to evaluate the impact of this bundle of
interventions, the design of the program pre-
vents us from disentangling the impacts of its
individual components, a shortcoming shared
with much of the prior literature.

This program, while similar in spirit to other
ultra-poor programs, also has a number of not-
able differences. First, contrary to most such
programs, REAP relies entirely on the transfer
of cash rather than of a physical asset.
Although cash transfers provide flexibility that
may provide beneficiaries with greater remu-
nerative options, these transfers have played a
minor role in these programs given concerns
about possible misuse (e.g., for consumption or
payment of existing debt). The purpose of cash
transfers in ultra-poor programs is typically for
consumption support, intended to prevent ben-
eficiaries 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 provi-
sion of initial consumption support.

Second, the program focuses explicitly on
enterprises, with the requirement that women
form three-person groups to run the enterprise
jointly. This may provide additional social sup-
port and accountability around the use of grant
funds, but may also introduce additional chal-
lenges in jointly running a business.

Finally, and not necessarily less important,
REAP targets women in the Arid and Semi-
Arid Lands (ASALs) of east Africa, a regional
economy based on one main activity (livestock)
and with very limited market access. Studies of
poverty dynamics in this area offer the most
persuasive empirical evidence in support of the
threshold-based poverty traps hypothesis
(Kraay and McKenzie 2014). Hence, it pro-
vides a setting that is arguably more extreme
than those that have been the subject of previ-
ous studies. In the context of this literature,
REAP could be interpreted as a “cargo net”
policy intervention (Barrett, Carter, and
Ikegami 2008) designed to enable ultra-poor
women to escape persistent poverty.

While the program differs from other
ultra-poor programs in these important
aspects, the findings are qualitatively similar.
After one year, this program has a positive
and statistically significant impact on income

1 The program is implemented through an NGO, the BOMA
Project. See http://bomaproject.org/the-rural-entrepreneur-access-
project/ for a complete description of REAP.
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(31%), savings (131%), asset accumulation
(35%), and, less clearly, on livestock (12%).
The primary channel for impact is through
the setup of new petty trade enterprises,
which deal primarily in food items, with time
use data showing a corresponding reduction
in leisure time and household activity. As
several other studies document, there
appears to be a weak impact on consumption
and expenditure, which is particularly evident
following the introduction and promotion of
new savings mechanisms. This suggests that
in the medium-run, asset accumulation and
savings are absorbing the increase in income.
In line with the relatively low cost of distrib-
uting cash, the program is highly cost-
effective: in just over one year, the average
increase in household income covers the cost
of delivering the program. Hence, the evi-
dence demonstrates that substituting signifi-
cant cash transfers for in-kind asset transfers
does not mute program impact, and that the
graduation approach can be effective in rela-
tively remote and challenging settings.

The program we evaluate is perhaps most
similar to the Women’s Income Generating
Support (WINGS) program, studied by
Blattman et al. (2016), which also focuses on en-
terprise development through cash transfers.2

The authors concluded that the program led to
an important increase in microenterprise own-
ership and income. This, in turn, suggests that,
even with no consumption support and in a con-
text of little accountability around the use of
grant funds, recipients were remarkably compli-
ant in directing the funds to enterprise forma-
tion (rather than immediate consumption, as
feared). The authors also determined that the
promotion of self-help groups led to a doubling
of the reported earnings, attributing this to
increased informal finance and economic co-
operation. This suggests the need for deeper fi-
nancial services (insurance, in the case of
WINGS; savings, in the case of REAP) to re-
inforce such interventions. Taken together,
these results suggest that cash transfers can be
an effective way of promoting business develop-
ment among ultra-poor women regardless of
the program’s set-up.3

Overview of the Intervention

The REAP implementation occurred in four-
teen locations in the southern and central
parts of Marsabit County, in the ASALs of
northern Kenya.4 In this region, more than
80% of the population live below the national
poverty line (Kenya National Bureau of
Statistics and Society for International
Development 2013).5 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 is highly susceptible to weather
and other shocks, and repeated droughts fre-
quently have devastating impacts on house-
holds’ livelihoods (Silvestri et al. 2012). This
has resulted in many households losing their
ability to meet their basic needs due to the loss
of herds, which is hard to recover from. A
prominent body of literature provides signifi-
cant evidence that a non-linear threshold gov-
erns asset (livestock) dynamics in this region.
Below the threshold, livestock holding sharply
converges toward a low-level steady state of
almost no livestock holding (Lybbert
et al. 2004; Barrett et al. 2006; Santos
and Barrett 2011; Barrett and
Santos 2014; Toth 2015). Households experi-
encing such a steady state must resort to beg-
ging, unskilled wage labor, various forms of
petty trade, and become reliant on food aid to
meet dietary needs.6 This raises important
questions about what type of “cargo net” poli-
cies (if any) can help such destitute households
escape persistent poverty.7

2 However, there were significant differences between the two
programs: WINGS distributed $150 per individual, instead of
$150 per group of three beneficiaries, and provided more busi-
ness training but less mentoring than REAP. Further, WINGS
also operated in a substantially different context: post-war
Uganda, with substantially lower levels of baseline income and
lower levels of business activity.

3 Finally, the recently evaluated GiveDirectly program
(Haushofer and Shapiro 2016), an unconditional cash transfer
targeted at poor households in Kenya that differs substantially
from the poverty graduation approach, reaches similar conclu-
sions: in the short-run, these transfers lead to increased invest-
ment in, and revenue from, livestock and small businesses, even
in the absence of additional interventions such as training.

4 See figure A.1 in appendix A of the supplementary material
online for a map displaying these locations.

5 In 2005/06, the poverty line was estimated at Kenya Shillings
(Ksh) 1,562 Purchase Power Parity (PPP) $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).

6 Little et al. (2008) examine different proxies for poverty and
welfare in northern Kenya. These authors identify poverty as
being most prevalent among sedentary households that are no
longer directly involved in pastoral production or are in the pro-
cess of exiting pastoralism.

7 Barrett, Carter, and Ikegami (2008) distinguish between pol-
icies that increase the assets of the poor and allow them to escape
poverty (“cargo nets”) from more traditional “safety net”
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Opportunities to engage in non-pastoral
activities are further constrained by these
communities’ lack of attention by national
development processes. Additionally, these
areas have low population densities and lim-
ited access to markets or other infrastructure
(Elliot and Fowler 2012). By targeting the
poorest women in these communities, REAP
aims to provide households with a pathway
out of poverty through the alleviation of fi-
nancial and human capital constraints,
thereby enabling these women to obtain a
sustainable livelihood without directly engag-
ing in the livestock economy.

Structure and Timing of the Intervention

The REAP’s main aim is to graduate ultra-
poor women from poverty through a set of
interventions that include the development of
business plans and mentoring, grants, and ac-
cess to savings. The sequence of these interven-
tions appears in figure 1, and an elaboration of
each intervention follows below.

Participant selection. The REAP estab-
lished guidelines for the formation of local
committees that determine eligibility for pro-
spective participants.8 These committees
identified women who were among the poor-
est in the community. The committees priori-
tized women with no other sources of
income, and who demonstrated a likelihood
of responsible entrepreneurship and willing-
ness to run a business with two other wom-
en.9 Trained business mentors ensured that
the local committees followed these criteria
when selecting participants.10 After the par-
ticipant selection and acceptance process, the
business mentor proceeded to form business
groups of three women.

Business planning and business skills train-
ing. In the month leading up to program

enrollment, business mentors met with bene-
ficiaries to assist with the development of a
business proposal. The meetings’ purpose
was to allow mentors to get a better under-
standing of the group members’ abilities and
previous business experience before going
through the basics of setting up a business.
On the day of program enrollment, all partic-
ipants had to attend a short business skills
training session that mentors delivered under
the supervision of REAP field officers.11

Over the course of the program, participants
benefited from approximately seventeen
hours of training.12

First grant and business mentoring. At the
end of the business skills training session,
REAP provided each group with a cash grant
of $100 (Purchase Power Parity [PPP]
$237.97 at 2014 prices) for the purpose of
establishing their business, an amount
equivalent to approximately 7.5 months of ex-
penditure per capita.13 The REAP required
each group to invest the entire grant in the
business, but members had the flexibility to
use the cash as they saw fit, including by mod-
ifying their initial business proposal.14

After the distribution of the initial grant,
mentors regularly met with the business
group (at least once a month) to monitor
their progress and offer advice and training.
The role of the mentor was to help start up
the business (e.g., by providing information
regarding where to source goods or market
conditions). Additionally, the mentor was
also responsible for assisting the group with
record-keeping, and if necessary, in managing
conflicts within the group. Over the course of
the program, each business was expected to
benefit from approximately thirty hours of
mentoring.

policies that seek to prevent these families from falling into the
poverty trap in the first place.

8 The 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.

9 In addition, and recognizing the importance of inter-ethnic
rivalries in northern Kenya, selection committees were asked to
select participants to ensure equal representation from various
clans and ethnic groups and appropriate representation of per-
sons from the town center and more distant villages. Finally, im-
mediate relatives of any BOMA Project staff were considered
ineligible.

10 Mentors are employed at the location level. Mentors par-
ticipated in a training of trainers program, which lasted for five
days and occurred prior to the recruitment of participants. Each
location comprises many sub-locations that are formed by
smaller villages, known as manyattas.

11 These two sessions took approximately four hours to com-
plete and covered the following content: accounting, financial
planning, product ideas, marketing, pricing and costing, inven-
tory management, customer service, business investment and
growth strategies, employee management, savings, and debt.

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

13 From here on, all monetary values reported in the article
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), and $40.35 (2014). These
values are then converted to 2014 prices by multiplying the ratio
of the 2014 U.S. Consumer Price Index (CPI) to the U.S. CPI for
the relevant year.

14 The investment of the grant was ensured by the mentor,
who met with the businesses soon after disbursement.
Additionally, the conditionality of the second grant, as described
below, likely created incentives for groups to invest the first grant
in a business.
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Second grant, savings training, and savings
group formation. Six months after the start of
the business, groups were eligible for an add-
itional grant of $50 (PPP $118.98) conditional
on meeting the following criteria: two or
more original members remained involved in
the business, the group held assets collect-
ively, and the business value (defined as the
sum of cash on hand, business savings and
credit outstanding, and business stock and
assets) was equal to or greater than the value
of the initial grant. Participants were aware
of these conditions from the start of the pro-
gram. Another requirement mandated that

participants attend a short training session on
savings to develop a basic understanding of
the formation and operation of savings
groups, including their rules, record-keeping,
and issuance of loans.

After the savings training and the distribu-
tion of the second grant, mentors encouraged
participants to form a savings group (SG) or
join existing ones. The decision to join a
group was both voluntary and individual (i.e.,
it was not a business group decision). The
SGs most closely resembled Village Savings
and Loans Associations (VSLAs), also
known as Accumulating Savings and Credit

Figure 1. Description of the intervention, study sample, and experimental design
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Associations (ASCAs), described in
Allen (2006). The groups are self-managed
and allow members to save money and access
loans that are paid back with interest.

Research Design

Several factors allow us to identify the pro-
gram impacts in a relatively straightforward
way. These include the sequential roll-out of
the program, the randomized allocation to
each cycle, the perfect compliance of obser-
vations to treatment and control groups, and
the low attrition rate. In this section, we pro-
vide details of the random allocation of par-
ticipants to treatment and control groups. We
also report on tests of the assumptions under-
lying the identification strategy and discuss
spillover and anticipation effects.

Randomization of Program Assignment

In November 2012, the local selection com-
mittees across fourteen locations in northern
Kenya identified 1,755 women eligible for
REAP. Capacity constraints resulted in the
division of eligible women into three equal-
sized groups that successively enrolled in
REAP over the next three funding cycles
(March/April 2013, September/October 2013,
or March/April 2014, hereafter referred to as
groups A, B, and C, respectively).15 In order
to ensure actual and apparent transparency
and fairness, a random public lottery in each
location determined assignment to each of
the three funding cycles.16 None of the eli-
gible participants declined to take part in the
program, which did not permit them to par-
ticipate outside of their randomly allocated
group.

Eligible women had interviews at the base-
line (November 2012) with an additional two
follow-ups at six-month intervals, timed to
occur before each new funding cycle (see fig-
ure 1). Survey attrition was very low in both
follow-up survey rounds, with less than 4% of
women not re-interviewing at the first follow-

up (midline) and less than 6% of women
doing so at the second follow-up (endline; see
table B.1 in appendix B of the online supple-
mentary appendix). Taken together, less than
2% of women never re-interviewed and are
lost. An analysis of the correlates of attrition,
presented in table B.2 in the online supple-
mentary appendix, shows that although low,
attrition at endline is correlated with assign-
ment to group A, but it is not correlated with
assignment to group B in any of the surveys.
Additionally, no baseline characteristics sig-
nificantly predict attrition at either midline or
endline at the 5% significance level. These
results indicate that, upon disbursement of
both grants (as happens with group A at end-
line), respondents seemed to feel less moti-
vated to answer the surveys, but this behavior
did not manifest itself along observable
dimensions of heterogeneity. The estimated
impacts of REAP are largely robust to this
attrition, as discussed below.

Checking the Integrity of the Randomized
Design

We test the assumption that baseline charac-
teristics are uncorrelated with treatment sta-
tus by comparing the distribution of the
baseline characteristics of participants. We
make several comparisons that take into ac-
count the changing composition of the treat-
ment and control groups throughout the
program’s progressive roll-out. We present
the results in table 1.

In panel A, we present summary statistics
(mean and standard deviations) of variables
the program may impact (expenditure, in-
come, savings, and asset ownership) or that
may mediate the program’s impact (house-
hold size, previous business experience, and
education). The baseline characteristics of
the participants (and their households) are
similar to those of other ultra-poor house-
holds in other regions of northern Kenya
(see Merttens et al. 2013), suggesting that the
findings of this study may be generalizable to
ultra-poor women across northern Kenya.
Average monthly expenditure per capita is
approximately PPP $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

15 The capacity of the BOMA Project to reach participants
determined sample size. We conduct ex post power calculations
to determine if there is sufficient power, given the predetermined
sample size, to reliably estimate program impacts, and find that
in most cases the minimum detectable effect size is as low as
15%.

16 The subsequent disqualification of three of the initial 1,755
women led to the assignment of 585 women to the first and se-
cond cycles and 582 women to the final funding cycle.
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two times per month. Households also own
very little livestock: less than one Tropical
Livestock Unit (TLU) per capita, which is
well below the self-sufficiency threshold for
mobile pastoralists in East African ASALs
(McPeak and Barrett 2001).17 Hence, these
households appear to be overwhelmingly
drawn from the cohorts that have fallen out
of direct participation in the livestock econ-
omy (Little et al. 2008), with asset holdings
below the poverty trap threshold (Barrett
et al. 2006; Toth 2015). In line with this, we
find that more than half of the participants re-
port having some business experience, typic-
ally petty trade or selling livestock and
livestock products.

In panel B, we present the t-tests of the
null hypothesis of equality of means at base-
line. These results indicate that randomiza-
tion was successful in creating groups of
individuals that are statistically balanced: in
only one case can we reject the null hypoth-
esis of balance at the conventional 5% level.
The results of an F-test of the joint effect of
these variables on treatment status, as
reported in panel C, reinforce this
conclusion.

Spillover Effects and Program Anticipation

The geographical proximity of individuals in
the treatment and control groups may lead to
control households benefiting from the prod-
ucts and services of the businesses established
under REAP.18 Such spillovers could poten-
tially bias our estimated treatment effects.
We investigate three possible pathways for
such influence: lower prices to consumers and
lower profits of non-REAP businesses (both
due to increased competition from new busi-
nesses), and easier access to loans (due to the
increase in savings groups).

Given that more than 95% of the busi-
nesses established under REAP are in petty
trade (primarily food items), the main impact
of increased competition among businesses
may be a consequent reduction in market pri-
ces of food. We do not have data on the mar-
ket price for foodstuffs these businesses
usually sell, hence we cannot directly test

whether this is the case. However, we have
information about the number of REAP
businesses in an individual’s manyatta at
baseline, and include it as a control variable
when estimating the impact of the program as
a proxy for the effect of competition on
prices.19

The increased competition from new busi-
nesses established under REAP may also
affect the welfare of non-participant house-
holds by reducing any income they may earn
from pre-existing petty trade businesses. The
only proxy for this increase in competition in
our data is the number of individuals per
business at location level for which we have
data at the time of the baseline. We can esti-
mate the evolution of this measure of market
size if we are willing to assume that the only
meaningful source of change in business
numbers is the program and that there is no
important change in population size. Both
assumptions seem reasonable given the con-
text and the short time horizon. We can then
use this new variable to examine the effect of
changes in market size on income from petty
trade from pre-existing businesses. We pre-
sent these estimates in table 2.20 There is no
evidence of an effect of changes in market
size on the income from petty trade earned
by control group participants.21 These results
are consistent with recent findings from a
market-level experiment in Kenya that lever-
ages a cluster randomization design to show
that business training that increases the in-
come of treated women does not lead to ad-
verse spillovers on non-treated women in the
same markets (McKenzie and Puerto 2017).

These tests suggesting an absence of spill-
overs assume that the spillover effect is linear
in our measure of market size. However, one
might be concerned that the effect that
changes in market size have on income from
petty trade differs depending on how much
income households earn from petty trade or
by the size of the location, for example.
We investigate these two non-linearities

17 Tropical Livestock Unit (TLU) is a standardized unit,
designed to measure the size of a mixed livestock herd: one TLU
is equivalent to one head of cattle, 0.7 camels, ten sheep/goats, or
two donkeys.

18 We would also expect such benefits to extend to the wider
community, but a lack of data prohibits us from examining the
benefits of REAP to households outside of our study sample.

19 Overall, there were 1,932 businesses before the program.
The program funded 195 businesses (approximately 10% of the
pre-existing number) in each funding cycle. See table C.1, in ap-
pendix C of the supplementary material online, for further
details.

20 Note that at baseline there are no statistically significant dif-
ferences in per capita income from non-REAP petty trade be-
tween groups A, B, and C.

21 Restricting the sample to only those households that were
engaged in petty trade at baseline does not change this conclu-
sion (see table C.2 in appendix C of the supplementary material
online).
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separately by including interaction terms in
our original specification (see tables C.3 and
C.4 in appendix C of the online supplemen-
tary appendix). In both cases, the interaction
terms are not statistically significant.

Another potential source of spillover
effects might be easier access to loans.
Although only REAP participants can ac-
tively participate in all SG activities, loans
can be (and typically are) available to other
members of the community so that they can
deal with shocks and emergencies (usually
health-, school-, and food-related expendi-
tures). We do not have baseline information
on borrowing from REAP SGs, but we do
find that at midline, 7% of participants in the
control group borrowed from a REAP SG,
and this value increases to 20% at endline.
This change may result in our estimated
treatment effects being downward biased if,
for example, the control group is now con-
suming more than they would otherwise in
the absence of REAP SGs.

Finally, bias could arise from participants
changing their behavior in anticipation of
receiving the program.22 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 will-
ing to invest given the certainty of receiving
the grant, which may act as a form of insur-
ance (Bianchi and Bobba 2013).

The design of the study does not allow for
a straightforward way to test for anticipation
effects. However, if anticipation results in ei-
ther 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 differences would be ascertainable dur-
ing 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). We check for
differences in our outcome variables: monthly
income per capita, monthly expenditure per
capita, monthly consumption per capita, sav-
ings per capita, TLU per capita, durable asset
index, and the number of nights that a child
has gone to bed hungry in the last week.23 We
see no statistically significant differences be-
tween groups B and C, as shown in columns
(1) to (7) of table 3.

Additionally we find no statistically signifi-
cant differences in income earned from non-
REAP businesses (table 3, column [8]), which
suggests that participants awaiting the grant
did not alter their pre-existing business prac-
tices. We also do not find any statistically sig-
nificant differences in how these two groups
of participants allocate their time (see table
F.1 in appendix F of the online supplemen-
tary material) or in the proportion of women
that have ever taken a loan at midline.24 Less
than 2% of the women in groups B and C
who took loans used them for investment in a
business or livestock. The limited use of loans

Table 2. Spillover Effect of REAP on
Income from Non-REAP Petty Trade

(1)
Monthly income
from non-REAP

petty trade per capita

Population per business 0.047
(0.037)

Midline 1.189**
(0.588)

Endline 0.631
(0.661)

Observations 2851
R-squared 0.029

Note: The sample is restricted to participants in groups B (baseline and mid-

line) and C (all surveys) who received funding in Sept./Oct. 2013 and

March/April 2014, respectively. The dependent variable is monthly income

from non-REAP petty trade per capita. Population per business is derived by

dividing the number of individuals in a location by the number of businesses

in that location (using figures reported in table C.1 of the online supplemen-

tary appendix). Additional controls include location fixed effects. Robust

standard errors, clustered at the sub-location level, are shown in parenthe-

ses. All monetary values are reported in 2014 USD, PPP terms. Asterisks *,

**, and *** indicate significance at the 10%, 5%, and 1% levels,

respectively.

22 Given that we are dealing with ultra-poor women, it is diffi-
cult 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 lack of access to capital and human capital constraints are
likely to prevent them from taking any action that would affect
measured outcomes.

23 We define these outcome variables in appendix D and ap-
pendix E of the supplementary material online.

24 Approximately 24.2% (24.3%) of group B (C) participants
have ever taken a loan from banks, Microfinance institutions
(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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for business investment is attributable to the
limited access to capital in this region as
Osterloh and Barrett (2007) demonstrate in
similar locations in northern Kenya. Though
not definitive for disproving anticipation
effects, these results suggest that anticipation
effects should be of limited importance,
if any.

Main Results

The random assignment of treatment status
allows us to obtain unbiased estimates of
REAP’s impact by estimating the following
regression for each outcome of interest:

ð1Þ YiðtÞ ¼ hþ bTijðtÞ þ dYið0Þ þ sMi

þ uXið0Þ þ eij
¼ f1; 2g; t ¼ fmidline; endlineg

where Y i(t) is the outcome of interest for
household i at time t, Y i(0) is the baseline
value of the outcome variable for household
i, Mi is a set of location dummy variables, and
Xi(0) is the number of REAP businesses in
an individual’s manyatta at baseline.25

Finally, Tij is the treatment status of individ-
ual i. Given the structure of the program, we
can consider two sets of interventions,
indexed by j: business training, a cash grant
of $100, and mentoring that the program
introduces first and that we label Ti1, fol-
lowed by savings training, an additional cash
grant of $50, and continued mentoring, which
we label Ti2.

Simplifying the notation by dropping the
ith individual subscript, it is clear from the
description of the program (and from figure 1)
that we can observe T1 at both midline and
endline (T1(midline) and T1(endline)), and
the joint effect of the two sets of interven-
tions at endline ðT1 þ T2ðendlineÞÞ. To esti-
mate the impact of T1 at midline, we compare
group A to a combined control group com-
prised of those benefiting from the program
in the second and third cycles (i.e., groups B
and C). We can similarly estimate the impact
of T1 on group B at endline by comparing
group B with the control group C. We can
use these two estimates to test the hypothesis
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25 When we exclude the number of REAP businesses in an
individual’s manyatta at baseline from this model, we find no dif-
ference in the statistical significance or size of the estimated
impacts of the program.
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that the impact of T1 is constant throughout
the period

ð2Þ H0 : b½T1ðmidlineÞ� ¼ b½T1ðendlineÞ�:

Failure to reject equation (2) would sug-
gest that the impact of this subset of interven-
tions is stable. This, in turn, provides further
support to our assumption that there were no
adverse effects from late entry into treatment
(due, e.g., to increased market competition).

It is important to note that failure to reject
equation (2) is not enough to plausibly iden-
tify the impact of T2 in isolation given that, at
midline, beneficiaries of T1 will potentially be
different from the same individuals at base-
line, both in ways that are easy to control
(e.g., asset ownership) and in ways that are
not easy to observe (e.g., experience in man-
aging a business as part of a group).
Therefore, without further assumptions
regarding how such variables influence the
outcomes we analyze, we are limited in our
ability to identify the effect of T2 conditional
on previously benefiting from T1.

The Six-Month Impact of REAP

Panels A and B of table 4 provide the esti-
mates of the impact of T1 at midline and end-
line, respectively. We cluster standard errors
(presented in parentheses) at the sub-location
level, as this is the level at which stratification
occurred.26 We also present (within square
brackets) adjusted p-values or q-values that ac-
count for testing the program’s impact on sev-
eral outcomes.27 We obtained the q–values by
implementing the step-up method to control
for the false discovery rate (FDR) as
Benjamini and Hochberg (1995) proposed.28

After accounting for the possibility of mul-
tiple inference (by adjusting p-values), and
searching for consistent impacts across both
periods, we see that beneficiaries have higher
monthly income per capita after six months of
benefiting from REAP (column [1]). These

changes are economically significant in both
periods, and represent an improvement of
44.6% over the control group mean (or 0.255
Standard deviation (SDs)) at midline, and
34.7% over the control group mean (or 0.250
SDs) at endline.

Somewhat surprisingly, these changes do
not seem to translate into changes in monthly
expenditure per capita or monthly consump-
tion per capita (reported in columns [2] and
[3]), which, although positive, are much less
precisely estimated. This is especially true
during endline, when we can reject the equal-
ity between increases in income and expend-
iture (p – value ¼ 0.087) and between income
and consumption (p – value ¼ 0.014), al-
though it is also clear at midline when com-
paring increases in income and consumption
(p – value ¼ 0.008).

One explanation for this discrepancy is the
allocation of additional income to asset accu-
mulation. Our data offer some support to this
explanation, in particular at endline when we
observe increases in savings (column [4]) and
durable assets (column [6]) that, like the
changes in income, are economically signifi-
cant (34.6% or 0.203SDs, and 26.4% or 0.112
SDs above the respective control group
mean). The effects on livestock (column [5])
and on the number of nights a child has gone
to bed hungry (column [7]) are less precisely
estimated, and marginally insignificant after
accounting for multiple inference. Despite this
apparent difference in the impact of T1 be-
tween periods, with the effects being appar-
ently more positive in the second period, we
can never reject the null hypothesis of equality
of impact across periods (equation [2]).29

The One-Year Impact of REAP

Table 4, panel C, provides estimates of the
combined impact of T1 and T2 after one year
of participation in REAP (i.e.,
ðT1 þ T2ðendlineÞÞ). These estimates align
with those in panels A and B (i.e., the impact
of T1), with treated participants reporting sig-
nificantly higher income per capita, savings
per capita, and durable asset ownership.
After one year of participation in REAP, in-
come per capita is 30.8% (0.222 SDs) higher
compared to the control group mean, and
savings per capita is 131.4% (0.769 SDs)

26 As previously noted, locations are comprised of sub-
locations that are made up of smaller villages known as manyat-
tas. There are sub-locations.

27 Because we estimate the impacts of REAP on several out-
comes, we increase the probability of type 1 errors by testing
multiple simultaneous hypotheses at set p-values. For example,
by performing seven independent tests, the probability of a type
1 error is no longer 0.05, but rather 0.302. The adjusted p-values
should be interpreted as the smallest significance level at which
the null hypothesis is rejected.

28 We make use of the procedure outlined by
Anderson (2008) to obtain the q–values.

29 Depending on outcome, the q-values are between 0.588 and
0.680 (see table 4 panel D).
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higher compared to the control group mean,
with both increases being statistically signifi-
cant at the 1% level. Additionally, durable
asset ownership is 35.0% (0.149 SDs) higher
compared to the control group mean, a differ-
ence that is significant at the 5% level.

As before, we find that the increase in
household income does not translate to an in-
crease in expenditure or consumption, which
in fact decrease by 2.7% (0.027 SDs) and
4.7% (0.064 SDs), respectively, although
these decreases are not statistically signifi-
cant. As before, the impact on livestock, al-
though positive (an increase of 12.1% [0.099
SDs] over the control group mean), is not
statistically significant at conventional
levels once we account for multiple inference
(q– value ¼ 0.121).

Robustness Tests

We check the robustness of our results to at-
trition, to different specifications of equation
(1), and to the effect of outliers. Detailed
results of these tests are presented in tables
G.1, G.2, and G.3 in appendix G of the sup-
plementary appendix online.

Attrition, although low (recall that less
than 2% of women are never re-interviewed),
correlates with assignment to group A at end-
line. We check for the robustness of our
results to attrition by estimating different
types of attrition bounds. We consider
bounds that either impute missing observa-
tions using observations for those participants
who did not attrit, or bounds that trim obser-
vations from the treatment arm that suffers
from less attrition.30 The results are largely
robust to attrition, though impacts on live-
stock and assets show more sensitivity to the
degree of conservatism in selecting bounds
(see appendix G in the supplementary online
material).

In appendix G we also present results from
other regression specifications. We re-
estimate equation (1) using difference-
in-difference (DiD) estimates to check that
our results are not being driven by any ob-
servable or unobservable baseline imbalance
between our treatment and control group.
We also re-estimate equation (1) with no con-
trol variables to check that our results are not
being driven by these variables. In both cases
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30 These bounds are described in detail in appendix G of the
supplementary material online.
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our previous conclusions are robust to these
alternative specifications.

Finally, we test for the robustness of our
results to outliers by replacing outcomes
above the 99th percentile with values at the
99th percentile. We find that our previous
conclusions are robust to outliers.

Discussion

Income. The REAP significantly increased
the income that participants earned in the

short-to-medium-run (i.e., six months and
one year after participation in the program).
Microenterprise formation clearly seems to
be the mechanism that led to this positive
outcome.

The results appearing in table 5, where we
disaggregate income changes by source, sup-
port this conclusion. The data show that the
overall increase in income is the result of
changes in income from non-agricultural
trade (column [4]), which includes income
from the REAP microenterprise, measured

Table 5. The Impacts of REAP on Sources of Income

(1) (2) (3) (4) (5) (6)
Variable: Monthly

total
income per

capita

Monthly
income from

livestock
per capita

Monthly
income

from other
agriculture
per capita

Monthly
income

from
non-agritrade

per capita

Monthly
income

from labor
per capita

Monthly
income

from
transfers

per capita

Panel A: The impacts at six months measured at midline
Treatment 11.084*** 1.146 �0.003 10.041*** �0.268 0.084

(2.639) (1.960) (0.076) (1.732) (0.216) (0.165)
[0.765] [0.970] [0.001] [0.545] [0.765]

Observations 1682 1682 1682 1682 1682 1682
R-squared 0.067 0.050 0.036 0.195 0.059 0.086
Control group mean 24.849 19.817 0.117 3.031 1.205 0.678

Panel B: The impacts at six months measured at endline
Treatment 8.744** 3.938 0.108 4.458*** 0.334 �0.064

(3.208) (2.563) (0.110) (0.633) (1.239) (0.283)
[0.323] [0.550] [0.001] [0.821] [0.821]

Observations 1117 1117 1117 1117 1117 1117
R-squared 0.054 0.066 0.042 0.092 0.023 0.036
Control group mean 25.232 19.811 0.172 1.534 2.911 0.803

Panel C: The impacts at one year measured at endline
Treatment 7.769*** 1.177 0.039 5.683*** 0.971 �0.132

(2.067) (1.780) (0.141) (0.668) (0.879) (0.248)
[0.745] [0.781] [0.001] [0.683] [0.745]

Observations 1095 1095 1095 1095 1095 1095
R-squared 0.072 0.073 0.031 0.115 0.029 0.036
Control group mean 25.232 19.811 0.172 1.534 2.911 0.803

Panel D: p-values and adjusted p-values (in brackets) from Wald tests of the equivalence of treatment
effects

6 month (midline) ¼
6 month (endline)

0.372 0.380 0.005 0.637 0.613

[0.634] [0.634] [0.025] [0.637] [0.637]
6 month (midline) ¼

1 year (endline)
0.990 0.807 0.025 0.163 0.434

[0.990] [0.990] [0.125] [0.408] [0.724]
6 month (endline) ¼

1 year (endline)
0.274 0.575 0.049 0.596 0.769

[0.685] [0.745] [0.245] [0.745] [0.769]

Note: In Panel A, the treatment group is group A and control group is groups B and C combined. In Panel B, the treatment group is group B and control group is

group C. In Panel C, the treatment group is group A and control group is group C. Groups A, B, and C refer to REAP participants who received funding in March/

April 2013, Sept./Oct. 2013, and March/April 2014, respectively. Column (1) repeats the values from table 4, column (1). Regressions include controls for the num-

ber of REAP businesses in a manyatta at baseline, location fixed effects and baseline levels of the outcome variable. Robust standard errors, clustered at the sub-lo-

cation level, are shown in parentheses, while q-values, using the Benjamini-Hochberg step-up method, are shown in brackets. All monetary values are reported in

2014 USD, PPP terms. Asterisks *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively (based on adjusted p-values).
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as the profits that the participant earned from
the business. The increase in income from
non-agricultural trade is statistically signifi-
cant at the 1% level of significance, and this
effect persists for up to one year after REAP
enrollment. When we examine how partici-
pants allocate their time at endline, we find
that those who benefited from REAP spend
an average of approximately 6% of their day
on REAP-related activities. To achieve this
increased activity, participants decreased the
average time spent on leisure, household
activities, and other productive activities in
roughly equal amounts (see table F.2 in ap-
pendix F of the supplementary online
material).31

The six-month impact of the program in
terms of income from non-agricultural trade
is significantly lower at endline compared to
midline. There are two potentially comple-
mentary explanations for this difference:
competition and shocks.32 As noted in our
previous discussion of spillover effects, we
find no evidence of a relationship between
changes in our estimate of market size (that
reflects increased competition) and income
from non-REAP businesses (mostly non-
agricultural trade) in our control group (see
table 2). Given that both REAP and non-
REAP businesses operate in the same sector,
we discount the importance of competition in
explaining the apparent differences in income
between midline and endline.

Turning to shocks, we note that our follow-
up surveys occurred during the long dry sea-
son of 2013 (midline) and the short dry sea-
son of 2014 (endline). The short dry season of
2014 followed a short 2013 rainfall season,
with levels of rainfall below average.33 In the
ASALs of east Africa, rainfall shocks such as
this lead to less pasture and reductions in

income from pastoralism, which is the main
economic activity in the area. This naturally
reduces demand. Although this coincidence
is not enough to dismiss alternative explana-
tions, it is likely that it played a role in the
differences we observe.34

Expenditure and consumption. Increases in
income due to REAP do not translate into
increases in wellbeing as measurable through
consumption or expenditure. The program
seems to lead to a short-term increase and a
medium-term reduction in consumption and
expenditure, but these effects are never pre-
cisely estimated (q-values between 0.291 and
0.986, depending on the outcome, the treat-
ment, and the time horizon). This result is
perhaps surprising given the low level of ini-
tial consumption, but it is not unique, as we
discuss below. It also warrants consideration
in the context of the program’s overall func-
tioning and the emphasis placed on savings,
as well as investment decisions in durable
assets and livestock, which we discuss next.

Savings, livestock, and other assets. After
the training on savings (including the func-
tioning of savings groups) that occurs after
six months of participation in the program,
more than 95% of participants join a savings
group, 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 participa-
tion in REAP, participants have higher sav-
ings per capita.

What might be surprising is that before this
training, participants also saved more per
capita, suggesting a shift in savings behavior
that occurs even before the formal introduc-
tion of savings groups. If we look more
closely at the savings mechanisms these
women use (table 6), we see that after six
months (measured at endline), REAP partici-
pants are saving more at home (column [1])
compared to the control group.

Given the economic and social importance
of livestock among participants, one would
expect an investment of some of the

31 It is possible that other labor, either from children or other
members of the household, is being mobilized to compensate for
the reduction in women’s time in some non-REAP activities. We
do not have data on other household members time use that
would allow us to test for this possibility. However, if child labor
is increasing as a result of the new businesses, this does not result
in a decrease in school enrollment.

32 A third possible explanation, learning, also seems not to be
in effect here given that income from non-agricultural trade at
endline is lower than at midline.

33 The climate in the study site in characterized by two wet
and two dry seasons. From January to March there is a short dry
spell that is followed by long rains from April to June. From July
to October there is a long dry period and this is followed by short
rains in November and December. See http://reliefweb.int/sites/
reliefweb.int/files/resources/Marsabit-January-2014.pdf for an as-
sessment of the conditions in Marsabit County in January 2014,
one month before the endline survey was conducted.

34 Despite this shock, there is evidence of continued capacity
of these businesses to operate: only two businesses (formed dur-
ing the first funding cycle) may have disappeared (see table B.1
of the supplementary material online) and the total value of the
business (i.e., the sum of cash on hand, business savings and
credit outstanding, and business stock and assets) is significantly
higher at endline (for both sets of participants) compared to the
business value at midline (PPP $374.61 and PPP $451.55 for
group B and group A at endline, respectively, compared to PPP
$305.50 for group A at midline).
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increased income from entrepreneurial activ-
ities in the acquisition of livestock. We find
increased livestock ownership among REAP
participants, which aligns with these expecta-
tions; however, the estimates are not statistic-
ally significant once we account for multiple
inference.35 Treated households also invest
more in durable assets such as blankets and
mobile phones, which may improve their liv-
ing conditions.36

Graduation from poverty. The central aim
of this program is to graduate participants
from poverty, which we equate with being
above the Kenyan rural poverty line as
reported by the Kenya National Bureau of
Statistics (2007). In table 7 we provide esti-
mates of REAP’s impact on the probability
of being non-poor at six months and one year
after the start of the program, when the defin-
ing characteristics of poverty lines are 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 (column [1]). At
midline (endline) we find that T1 increases

Table 6. The Impacts of REAP on Savings Mechanism

(1) (2) (3)

Variable:
Personal savings

per capita

Per capita savings
in non-REAP
savings group

Per capita savings
in REAP

savings group

Panel A: The impact at six months measured at midline
Treatment 1.014 0.054 –

(0.611) (0.226) –
[0.202] [0.813] –

Observations 1682 1682 –
R-squared 0.085 0.054 –
Control group mean 3.030 0.400 0
Panel B: The impact at six months measured at endline
Treatment 1.540*** �0.034 –

(0.534) (0.211) –
[0.010] [0.871] –

Observations 1117 1117 –
R-squared 0.026 0.033 –
Control group mean 4.082 0.357 0
Panel C: The impact at one year measured at endline
Treatment 1.445** 0.207 4.170***

(0.558) (0.333) (0.326)
[0.018] [0.536] [0.001]

Observations 1095 1095 1095
R-squared 0.028 0.015 0.556
Control group mean 4.082 0.357 0
Panel D: p-values and adjusted p-values (in brackets) from Wald tests of the equivalence of treatment

effects
6 month (midline) ¼ 6 month (endline) 0.501 0.770

[0.770] [0.770]
6 month (midline) ¼ 1 year (endline) 0.560 0.690

[0.690] [0.690]
6 month (endline) ¼ 1 year (endline) 0.888 0.390

[0.888] [0.780]

Note: In Panel A, the treatment group is group A and control group is groups B and C combined. In Panel B, the treatment group is group B and control

group is group C. In Panel C, the treatment group is group A and control group is group C. Groups A, B, and C refer to REAP participants who received

funding in March/April 2013, Sept./Oct. 2013, and March/April 2014, respectively. Regressions include controls for the number of REAP businesses in a man-

yatta at baseline, location fixed effects and baseline levels of the outcome variable. Robust standard errors, clustered at the sub-location level, are shown in

parentheses, while q-values, using the Benjamini-Hochberg step-up method, are shown in brackets. 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. Asterisks *, **,

and *** indicate significance at the 10%, 5%, and 1% levels, respectively (based on adjusted p-values).

35 See table H.1 in appendix H of the supplementary material
online for a breakdown of the impact of REAP on components
of TLU.

36 See table I.1 in appendix I of the supplementary material
online for a breakdown of the impact of REAP on components
of the durable asset index.
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the probability that beneficiaries are
above the poverty line by 13.8% (6.5%), an
effect that represents a 81.7% (38.7%) in-
crease over the control group probability of
being above the poverty line. The effects are
similar at one year, with beneficiaries being
13.2% more likely to have incomes above the
poverty line (a 78.6% increase over the control
group). Hence, the results are consistent with
the idea that REAP can serve as a “cargo net”
(Barrett, Carter, and Ikegami 2008) for those
who have fallen out of the direct livestock
economy by allowing beneficiaries to establish
a different livelihood, through microenterprises
outside pastoralism.

Examining the impact that REAP has on
the probability that a beneficiary has expend-
iture or consumption above the poverty line
(columns [2] and [3], respectively) reveals a
small increase in this probability in the
treated group at midline and negligible
changes at endline. However, none of these
impacts are statistically significant at

conventional levels, as 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 8
we present quantile regression estimates at
the 10th, 25th, 50th, 75th, and 90th percen-
tiles of the distribution of outcomes at
six months (panels A and B) and one year
(panel C).37 In figure J.1 in appendix J of the
supplementary material online, we

Table 7. The Impacts of REAP on the Probability of Living above the Poverty Line

(1) (2) (3)
Variable: Probability that

income per adult
equivalent is above

the poverty line

Probability that
expenditure per
adult equivalent

is above the
poverty line

Probability that
consumption per
adult equivalent

is above
the poverty line

Panel A: The impact at six months measured at midline
Treatment 0.138*** 0.033 0.037

(0.034) (0.032) (0.025)
Observations 1682 1682 1646
R-squared 0.124 0.244 0.270
Control group mean 0.169 0.500 0.606

Panel B: The impact at six months measured at midline
Treatment 0.065** �0.001 0.012

(0.029) (0.042) (0.030)
Observations 1117 1117 1117
R-squared 0.043 0.026 0.193
Control group mean 0.168 0.581 0.526

Panel C: The impact at one year measured at endline
Treatment 0.132*** 0.017 �0.013

(0.025) (0.038) (0.032)
Observations 1095 1095 1095
R-squared 0.074 0.022 0.199
Control group mean 0.168 0.581 0.526

Note: Estimates from a linear probability model. In Panel A, the treatment group is group A and control group is groups B and C combined. In Panel B, the

treatment group is group B and control group is group C. In Panel C, the treatment group is group A and control group is group C. Groups A, B, and C refer

to REAP participants who received funding in March/April 2013, Sept./Oct. 2013, and March/April 2014, respectively. Regressions include controls for the

number of REAP businesses in a manyatta at baseline, location fixed effects and baseline levels of the outcome variable (with the exception of probability

that consumption per adult equivalent is above the poverty line for which baseline levels are not available). Robust standard errors, clustered at the sub-loca-

tion level, are shown in parentheses. The Kenyan rural poverty line used is as defined by the Kenya National Bureau of Statistics (2007) which, after conver-

sion, is estimated to be $77.069 per month and per adult equivalent in PPP 2014 terms. Asterisks *, **, and *** indicate significance at the 10%, 5%, and 1%

levels, respectively.

37 Quantile regressions were estimated with the user-written
command -qreg2- which allows for standard errors that are ro-
bust to intra-cluster correlation (Parente and Santos Silva 2016).
These regressions also include the same control variables as
those in equation (1). We were unable to reliably estimate quan-
tile 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 for some quantiles at
six months due to a large proportion of individuals with zero
savings.
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graphically present the quantile regression
estimates for each of the 99 percentiles of the
distribution of outcomes, again distinguishing
for the duration of participation in the pro-
gram (six months vs. one year) and the two
periods of data collection. These results sug-
gest several conclusions.

The first conclusion is that the effects on in-
come are positive and statistically significant
at each of the five quantiles reported in table
8, and these effects are increasing with the
quantile of the distribution. This is true for
both time periods and irrespective of the
length of participation in the program.
Hence, the evidence strongly suggests that
REAP was particularly effective in terms of
increases in income and in the short-to-
medium-run, for those who were (relatively
speaking) better-off, as predicted by our
model. The effect of the program estimated
at the 90th percentile is more than four times
the effect at the 10th percentile. If the motiv-
ation of the poverty graduation approach is
to include the ultra-poor, we can then con-
clude that this approach may take longer (or
require modifications) for those who are at
the bottom of the distribution.

The second conclusion is that there are more
pronounced effects among individuals in the
upper quantiles of the other outcome distribu-
tions. These patterns are clearly illustrated in
figure J.1 in the supplementary material online.
There, 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 endline.

The third conclusion is that the timing of
measurement of the program’s impact (mid-
line vs. endline) 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), likely reflecting the
factors discussed previously. The exception
to this conclusion 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. After the promotion of savings
groups, we find significant treatment effects
across the entire distribution, though the
effects are stronger for the upper quantiles.38

The similarity of the patterns exhibited in
table 8 and figure J.1 could suggest 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 outcomes, such as savings or
consumption of durable assets. To determine
if this is true, we check whether individuals
occupy similar quantile positions in the con-
ditional distribution of income and of other
outcome variables. In table J.1 in appendix J
of the supplementary material online, we pre-
sent the proportion of individuals who are in
the 90th percentile of different combinations
of outcome variables. The obvious conclusion
is that for most pairs of outcome variables,
less than 25% of individuals are in similar
places in the distribution of outcomes. This
result suggests that beneficiaries may employ
different strategies, with some choosing to in-
vest more in productive assets such as live-
stock, some opting for durable assets or
liquid savings, and others choosing to
consume.

Such fundamental heterogeneity is reminis-
cent of the distinction between subsistence
and transformative entrepreneurship
(Schoar 2009), though we leave a deeper ana-
lysis of these differences for future research.
Nevertheless, we note that this conclusion
seems to be reinforced by an analysis of the
effect of baseline heterogeneity on the effect
of the program, where we interact the treat-
ment indicator with baseline indicators of
capital (see tables J.2, J.3 and J.4 in appendix
J of the supplementary material online). At
six months (evaluated at endline) households
at the higher end of the baseline livestock dis-
tribution are saving less compared to those
with no livestock at baseline, and at one year,
those households who had some savings at
baseline own less livestock. Hence, our data
suggests that there may be some specializa-
tion in terms of future activities, although we
would require further follow-up surveys to
understand whether such a pattern of behav-
ior persists.

Comparison of our findings to other studies.
Finally, it is important to note that our esti-
mates of the program’s impact are of a simi-
lar order of magnitude to previous studies,
namely Banerjee et al. (2015) and Bandiera
et al. (2016). After one year, there is a 30.8%
increase in income compared to the control
group, which is similar to the increases in in-
come that can be estimated from the results

38 Note that before the introduction of savings groups, we only
observe significant effects on savings in the upper quantiles (75th
and 90th at endline) of the savings distribution.

1380 October 2017 Amer. J. Agr. Econ.

Downloaded from https://academic.oup.com/ajae/article-abstract/99/5/1362/4036204
by George Mason University user
on 11 July 2018

Deleted Text: &nbsp;
Deleted Text: in 


presented in Banerjee et al. (2015), who find
an average increase of 25.7% (22.8%) after
two years (three years), and Bandiera
et al. (2016), who find a 38% increase in in-
come after four years. Like our work, these
studies do not find an important effect on
consumption: Bandiera et al. (2016) do not
find statistically significant impacts on con-
sumption after two years, while Banerjee
et al. (2015) find a relatively small impact
(around 5%).

The estimate of the program’s impact on
savings (131.4% increase) is also similar to
those Banerjee et al. (2015) estimated
(155.5% increase after two years, and 95.7%
increase after three years). Finally, we find
that REAP increases the probability of hav-
ing an income above the poverty line by
13.2%, a result similar to the 11% shift in
women out of extreme poverty that Bandiera
et al. (2016) estimated.

As with the other ultra-poor poverty
graduation programs, our findings are more
conservative than those of Blattman
et al. (2016), which is the most similar to
REAP. These differences may be attributable
to both the post-war setting that they study
(notably, the low levels of initial business ac-
tivity and the much lower baseline income),
and differences in the set-up of the program
(namely, a significantly larger initial grant
than in the case of REAP).

Turning to the cost-benefit analysis of this
program, we estimate that the cost for one
additional woman to be enrolled in REAP in
2015 for two years was approximately $300
(or PPP $713.91 at 2014 prices). This figure is
well below the direct costs of the six pro-
grams that Banerjee et al. (2015) evaluated,
as well as the program that Blattman
et al. (2016) evaluated. Assuming that the
program implementation cost in 2015 was the
same as in 2013, and ignoring discounting and
inflation, the gains in income (which we esti-
mate to be the average of the one year and
six month impacts) would have to persist for
one additional month to cover the cost of the
program.

Conclusion

In this paper we study a multifaceted ap-
proach to poverty alleviation that is gaining
recognition for its ability to set ultra-poor
households on a sustainable pathway

out of extreme poverty (Banerjee
et al. 2015; Bandiera et al. 2016). We show
that a variation of the poverty graduation ap-
proach, the Rural Entrepreneur Access
Project (REAP), which provides disadvan-
taged women with capital, skills, and ongoing
mentorship in enterprise and savings but that
excludes consumption support, replaces asset
transfers with cash transfers, and targets indi-
viduals who are required to form groups of
three, enables beneficiaries to run microen-
terprises that lead to improved household
incomes. The short-to-medium-run impacts
are economically significant and allow
women to meet current household needs
(through increased investment in durable
assets) and plan for future shocks (through
the accumulation of liquid savings). The path-
way 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. Hence,
REAP provides women with greater agency
over wealth transfers through cash, and the
exact type of business to set up.
Simultaneously, these factors do not appear
to lead to misuse of funds or suboptimal
choices about the type of earning activity to
pursue, as designers of other graduation pro-
grams have feared.

The estimates of REAP’s impact are
largely in line with other evaluations of simi-
lar programs (Banerjee et al. 2015; Bandiera
et al. 2016; Blattman et al. 2016). And al-
though the existing data do not allow us to
examine the sustainability of the impacts
once participants stop receiving support, the
similarity in results between our analysis and
prior trials raises the plausible prospect that
these impacts should be stable over time.39 A
simple cost-benefit analysis shows that, in this
likely eventuality, the program would cover
costs within a reasonable time horizon
(thirteen months).

We are also able to demonstrate the poten-
tial applicability of this approach in a differ-
ent, arguably more extreme context to those
already studied. The REAP implementation
occurred in locations with very low average
population densities, highly variable weather

39 Banerjee 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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conditions, low infrastructure, and limited ac-
cess to markets, settings which have been ro-
bustly shown to be prone to asset-based
poverty traps. Yet, women were able to make
use of the capital and skills that REAP deliv-
ered to establish and run successful enter-
prises, and obtain a sustainable livelihood
outside of the livestock herding economy. This
consistency of results provides important sup-
port for the robustness of the poverty gradu-
ation approach, and further corroborates the
external validity of other studies, while sug-
gesting further opportunities for experimenta-
tion in the design and implementation of such
programs. For example, graduation program
designers could consider experimenting with
group-based approaches, transferring cash ra-
ther than an asset (which can greatly reduce
implementation costs), or reducing costs by
minimizing initial consumption support.

Supplementary Material

Supplementary material is available at
American Journal of Agricultural Economics
online.
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