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Abstract

We investigate, in this paper, to which extent the socio-economic status of rural Rwandans

determines participation in informal groups o�ering �nancial services. We exploit �rst-hand

individual survey data from two Eastern districts in Rwanda including rich information on

group membership and group member characteristics. Our goal is to explore whether mem-

bership in these informal groups is restricted to better-o� households. We observe that it

is crucial to distinguish groups by type of services o�ered. While asset-poor households are

less likely to be members of groups o�ering credit and savings services, a reverse tendency

is observed for groups o�ering insurance services. In addition, the analysis �nds that poor

are also disproportionately excluded from formal and informal �nancial alternatives to groups.

Finally, public intervention, though very carefully implemented in the country, is not su�cient

to provide social protection to the bottom poor. Nevertheless, a key �nding of this study is

that public intervention emerges as complementing decentralized access to �nancial services.

In other words, Rwandan public funds mostly bene�t the otherwise-excluded poor.
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1 Introduction

Despite dysfunctional formal insurance markets in rural areas of low-income countries, the evi-

dence to date suggests that poor households are not completely unarmed in the face of adverse events

(Morduch (1999)). In particular, though imperfect, informal arrangements provide a relatively good

hedge against idiosyncratic shocks. While there exists a great diversity of risk-sharing institutions,

existing studies typically overlook the barriers to entry in such informal groups. Indeed, it is often

implicitly assumed that informal �nancial and insurance markets are easily accessible (Umuhire

(2013)). Since there are typically many di�erent roscas in which an individual can participate and

the amount to be contributed in each cycle and the cycle period are agreed upon by the members,

informal groups are believed to be su�ciently �exible to adapt to every socio-economic peculiarity

(Anderson and Baland (2002) p987) and hence adequately supply notional demand for member-

ship. Moreover, on the informal market, reciprocal individual transfers and risk-sharing within

social networks are viewed as being widely used as insurance motive (Townsend (1994); Jalan and

Ravallion (1999); Udry (1994); Fafchamps and Lund (2003); De Weerdt and Dercon (2006)).

This paper looks more closely at who is excluded from formal and informal risk management

mechanisms, with a particular focus on social and economic dimensions of vulnerability. To do so,

we adopt a comprehensive approach of all available mechanisms rural individuals have to access

�nancial services. First, the present analysis questions the presumption of inclusiveness of informal

groups o�ering �nancial services (credit, savings and insurance) for less wealthy individuals, using a

unique individual survey from rural Rwanda. Second, we analyze whether group-based accessibility

to �nancial services for the poor is reinforced or rather compensated on the formal and informal

markets. Finally, we examine whether the same individuals are excluded from decentralized access

to �nancial services and risk-management arrangements and their centralized alternative which are

public programs targeted to the poor and deemed to act as safety nets.

From a methodological point of view, identifying a causal impact between income and member-

ship in groups o�ering a �nancial service but requiring a regular contribution is tricky. We face

endogeneity and selection bias issues. Indeed, such groups often have an impact on the liquidity of

the recipient household and being poor may thus be a consequence of exclusion rather than a cause.

This reverse causality would bias the estimated e�ect of income. In this paper, we favour the use

of time-invariant assets as a proxy for wealth. While this approach can not entirely rule out the

endogeneity problem, the available data does not include a good instrument for wealth. We will

discuss this issue further in the last section and undertake a robustness check exploiting inherited

land prior to entry in the group as an alternative indicator of wealth. The interpretation of the

results should thus be immune against reverse causality.

Rwanda is known for its e�ciency at designing pro-poor public programs and has been praised

for achieving impressive results. As a matter of fact, the country has a long tradition of public
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programs that are mediated through local leaders. As an alternative to decentralized risk-sharing

mechanisms, this chapter explores to what extent public interventions are successful in reaching

the poor. Indeed, targeting among pro-poor programs varies signi�cantly, with some disappointing

performance and low coverage of the truly needy households (Soares et al. (2010); Lindert et al.

(2006); Núñez and Espinosa (2005))1. More speci�cally, we focus on a public workfare program

that aims at reducing the incidence of poverty in rural areas and uses a very original, community-

driven, socio-economic classi�cation of the population to target the eligible households (the so-called

Ubudehe categories).

Using a unique individual survey and experiments in the �eld2, we demonstrate that asset-

poor households in the studied area are partly excluded from informal risk pooling groups. What

makes this �nding more interesting is the fact that not all types of groups are equally exclusive.

Indeed, groups o�ering insurance services are signi�cantly more accessible to less well-o� individ-

uals. In addition, we show that, in times of need, asset-poor households have limited access to

informal resource-rich networks and reciprocal transfers. This suggests that the poor's di�culties

to acess �nancial services through groups is negatively reinforced in the decentralized sectors. How-

ever, we �nd that public intervention succeeds relatively well to assist the otherwise-excluded poor

through targeted programs. In particular, despite evidence of inaccurate targeting in the Vision

2020 Umurenge Program's (VUP) public work program, where relatively better-o� households also

take advantage of the scheme3, the program secures the income of households particularly vulner-

able to shocks. Indeed, individuals without access to informal groups or with restricted private

�nancial networks seem to self-select into the scheme.

This paper builds on, and expands, the existing research on the mechanisms through which

wealth can a�ect membership. It goes beyond the existing literature by di�erentiating informal

groups along the �nancial services they o�er and by taking a comprehensive approach of the ac-

cessibility to the various schemes to manage risks in rural areas. In the usual literature, the focus

is too often put on one particular aspect, without taking the available alternatives into account.

Though complex, we believe this approach is useful to overcome partial views of reality. This

chapter hopes to enhance our understanding of the reasons why exclusion (and self-banning) from

savings and credit groups threaten the poor through the exploration of potential mechanisms. Even

if it is a well-established fact in the dominant literature, it remains unexplained. Moreover, echo-

ing the debate on the multidimensional measurement of poverty, it explores several dimensions of

vulnerability by using an innovative socio-economic classi�cation of the Rwandan population.

1Applying the Coady-Grosh-Hoddinott index of targeting accuracy in their eight Latin-American countries sam-
ple, Lindert et al. (2006) �nd that the mean social insurance coverage of the poorest quintile is only 19%.

2I collected �rst-hand data from 402 individuals spread over 50 villages in the Eastern province of Rwanda. Prior
to �eldwork, the questionnaires were translated into Kinyarwanda, pre-tested and adjusted. Besides the conventional
household survey, an additional experiment was conducted in order to identify respondents' risk aversion and attitudes
towards risk-pooling.

3In line with recent �ndings from Hartwig (2013) and Devereux (2012).
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Section 2 presents the theoretical mechanisms through which wealth can in�uence group par-

ticipation and reviews the available evidence. Section 3 describes our data and the levels of group-

based �nancial integration in rural Rwanda. Section 4 investigates the availability of alternative

decentralized risk-management schemes for poor households, and considers in turn access to for-

mal �nance and individual transfers. Section 5 explores the ability of the Rwandan State to reach

otherwise-excluded poor through public intervention. Conclusions are drawn in Section 6.

2 Theory and evidence

Three strands of the literature are relevant to our research question. First, we present the

theory and empirics of the role of wealth in the participation in informal groups o�ering �nancial

services (savings, credit and insurance). Second, we review the accuracy of targeted pro-poor

public programs aiming at reaching less wealthy individuals. The reason for this review is that

large inaccuracies in targeting could amount to a potential exclusion of the poor from public safety

nets and hence restrict the panel of risk-management mechanisms they can rely on. Finally, we

gather the evidence on the interactions between formal and informal risk management mechanisms

because we opt for a comprehensive approach that considers all alternatives an individual has to

access �nancial services.

There is a very rich and recent theoretical literature on how wealth in�uences participation

in groups o�ering �nancial services. The most intuitive argument pointed out in the theoretical

literature is the fact that the more destitute an individual is, the weaker his purchasing power and

the less likely he will be able to a�ord the regular contributory payments and hence join the group

(Yue and Zou (2014); Msuya et al. (2007); Jütting (2004)). In this vein, instability of income may

also impede to sustain regular payments (Levenson and Besley (1996)). In particular, acknowledging

that membership in rotating and saving associations (roscas) often serves as a mean to facilitate

the purchase of indivisible durable goods (Besley et al. (1993)), the demand for participation in

roscas is expected to be lower among individuals who spend a large proportion of their net revenue

on subsistence expenditures as compared to richer households who can a�ord to save for durable

goods (Levenson and Besley (1996)). Similarly, in their role of savings device, roscas are expected

to attract richer individuals who have more money to save. Following this theoretical argument,

we should observe a self-exclusion of the poor from �nancial groups and risk-sharing arrangements.

This, however, suggests that the available product is not adapted to the need of the very

poor since, as pointed out by Wahhaj (2010), demand for informal insurance agreements should

be higher among poor households4. In a full-information environment but where enforcement

4The role of bidding roscas as insurance motive has been documented by Calomiris and Rajaraman (1998);
Klonner (2003). Moreover, a similar argument can be applied to �xed roscas in which members can switch their turn
in case of need, as is the case in most groups (82%) of our sample.
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problems prevail, Wahhaj (2010) shows that poor are prefered risk-sharing partners as they have

fewer self-insurance options (such as precautionary savings or access to credit) than richer ones, and

have therefore higher relative bene�ts from group membership. Indeed, according to his rationale,

in the absence of a mutual insurance agreement, the degree of consumption smoothing would be

lower among poor people as poor cannot e�ectively smooth consumption using their own assets

in times of need. In order to maintain the dependency on the group, the author shows that the

e�cient agreement reached (in an environment without access to credit) will tend to discourage

individual savings. Similarly, formalizing the relative needs of the agents and acknowledging that

transfers modify their autarchic utilities, Genicot (2006) shows that the poor are willing to transfer

more than rich individuals to insure themselves in times of need. Following this rationale, it is

bene�cial to share risk with poor individuals when risk aversion decreases with wealth. We thus

learn from the theoretical literature on equilibrium group matching that the sign and magnitude of

the marginal utilities from autarchy and membership are crucial to predict group formation (Arcand

and Fafchamps (2012)).

An additional argument highlighted in the literature is the fact that the formation of hetero-

geneous groups in terms of wealth may be less valuable to better-o� agents. Indeed, a common

assumption in the theoretical literature on risk-sharing is decreasing relative risk aversion as in-

come rises (Ogaki and Zhang (2001)). This implies that richer individuals are less risk averse and

may therefore depreciate the insurance provided by the poor (Laczó (2008)). Moreover, wealth

di�erences have been shown to increase the likelihood to observe unreciprocated risk-sharing trans-

fers (Schechter and Yuskavage (2012)), which should discourage the formation of heterogeneous

groups. Note that from a theoretical perspective, the existence of asymmetric risk pooling between

rich and poor makes it possible to observe risk-sharing arrangements despite the wealth di�erences

(Fafchamps (1992)). Yet, we are aware that from a practical point of view, such arrangements

are more di�cult to implement within groups due to potentially high transaction costs. Hence,

depending on the equilibrium con�guration, membership could be limited to individuals belonging

to a speci�c wealth category.

Other signi�cant contributions have been made in understanding the willingness to pay (WTP)

for insurance products, though mainly focusing on health insurance5. From this literature, we learn

that nominal WTP correlates positively with income (Dror et al. (2007)). However, in a recent

theoretical analysis, Berg (2014) contrasts the demand for funeral insurance and for standard life

insurance policy using a two-period model. His model predicts that funeral insurance is demanded

only for intermediate wealth and income levels, when there is a con�ict of interest between parent

(the policy-holder) and child (the bene�ciary), as a tool to force children to arrange an elaborate

funeral.

Finally, it has been documented that social networks have the potential to facilitate access

5For a review on WTP for health care, see Olsen and Smith (2001).
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to (informal) �nance (Durlauf (2002); Dasgupta and Serageldin (2001)). However, when poorer

households appear to be less connected or �socially visible�, they could potentially be left aside

from social networks in times of need, as evidenced by Santos and Barrett (2011) in Ethiopia and

Vanderpuye-Orgle and Barrett (2009) in Ghana. More generally, two recent stylized models reveal

the existence of exclusionary mechanisms in polarized societies that prevent poor individuals from

utilizing social networks to access capital that may provide upward economic mobility for poor

households (Chantarat and Barrett (2012); Mogues and Carter (2005)). Overall, theory leads to

ambiguous predictions with respect to the wealth e�ect on participation in �nancial groups.

What does the available empirical evidence suggest? Although there is surprisingly little direct

analysis on the e�ect of wealth on participation in groups, some proxy for wealth is often included

as a control variable in studies dealing with participation in groups. There is general agreement,

in the empirical literature, that participation in �nancial groups is a normal good, increasing in

income. As summarized in Table 10 in the Appendix, econometric analyses point to a higher

likelihood of richer households to participate in groups (Alesina and La Ferrara (2000); Kedir and

Ibrahim (2011); Dagnelie and Lemay-Boucher (2012); Nguyen (2009); Anderson and Baland (2002);

Levenson and Besley (1996); Dercon et al. (2008)).

In a report assessing an agricultural project in Western Rwanda, Corrèze et al. (1982) describe

roscas as mostly composed of mid-level and wealthy farmers, but not the poorest ones (p108-109).

In their e�ort to understand membership in roscas, Haddad and Maluccio (2003) try to circumvent

the endogeneity bias, albeit imperfectly6, by regressing per capita expenditures of the previous

period on current participation in roscas. Their �ndings indicate a positive impact of per capita

expenditures on rosca participation. Focusing on membership in costless groups in the US and

hence reducing endogeneity concerns, Alesina and La Ferrara (2000) �nd that income increases

membership in various groups such as religious groups, sport clubs, youth groups, political groups,

etc. Others regress membership on expenditures on non-durable goods such as food expenditures,

namely Anderson and Baland (2002); Dagnelie and Lemay-Boucher (2012); Kimuyu (1999) and

they all �nd that those enjoying higher expenditures are more likely to take part in roscas. These

�ndings are consistent with Levenson and Besley (1996)'s claim that participation in Taiwanese

roscas is increasing in the percentile rank of the household's income. Similar evidence has been

found in Japanese roscas (the so-called �Mujin�) (Dekle and Hamada (2000)). Nguyen (2009) �nds

that individuals with a high income relative to the village average income are more likely to join

�xed roscas, arguing that those individuals are also less present biased. Godquin and Quisumbing

(2006) look at assets in order to limit the endogeneity problems of liquid income. They �nd that

asset-rich households in the Philippines are more likely to be members of credit groups, civic groups

and productive groups. Similarly, Adato et al. (2006) observe that savings groups are more common

among non-poor households in South Africa. Only one exception is found in the empirical literature:

6Indeed, unobserved components of income may still bias their results.
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a study by Gugerty (2007) in Kenya that �nds that the likelihood to belong to a rosca decreases

when at least one household member has a salaried job or when the house has an iron sheet roof.

Empirical evidence is less clear-cut with respect to the correlation between wealth and groups

o�ering insurance services. Considering burial societies, Adato et al. (2006) and Godquin and

Quisumbing (2006) do not �nd a signi�cant di�erence between asset-rich and asset-poor house-

holds as regards participation in burial societies. This is corroborated by the �ndings of Crayen

et al. (2013) on remittances in South Africa where income has no in�uence on the decision to join

burial societies. By contrast, Ardington and Leibbrandt (2004) and Berg (2014) both conclude

that participation in burial societies in South Africa is more likely when income is higher. In ad-

dition, Munshi and Rosenzweig (2009) �nd that �among households with the same (permanent)

income, those in higher-income caste networks are more likely to participate in caste-based insur-

ance arrangements�. Similarly, Arcand and Fafchamps (2012) show that landownership increases

membership in community-based organizations in Senegal and, based on dyadic regressions, reveal

the existence of assortative matching by landownership. The authors draw attention to the fact

that groups might be elitist on the basis of wealth and social contacts, or, in other words, that the

rich may club together and exclude poorer individuals.

The second strand of the literature we refer to, explores the targeting accuracy of pro-poor

programs. This is a heated topic since it amounts to analyze the potential exclusion of the poor

from such programs. As mentioned previously, empirical evidence sheds doubts on the capacity

of governments to systematically target aid to truly needy households when they design programs

aimed at empowering the poor and most vulnerable. Several factors may explain this poor per-

formance. At the heart of the problem are informational constraints on the real socio-economic

conditions of the households and the risk of distortions when individuals know for which purpose

information is collected (Ravallion (2003)). Also there may be a lack of administrative capacity to

enforce sophisticated targeting in the context of developing countries (Schubert and Slater (2006)).

To improve targeting accuracy, large investments have been made in community-driven develop-

ment projects (CDD), using local knowledge to better identify the targeted households. Although

involving local communities in the program's implementation has proven e�cient from the point

of view of information and potential for monitoring (Mansuri and Rao (2004); Arcand and Bassole

(2011); Bardhan and Mookherjee (2000)), CDDs are particularly subject to fraud, manipulation

and capture of project bene�ts by local, powerful elites (Acemoglu et al. (2014); Alatas et al.

(2013); Dasgupta and Beard (2007); Platteau (2004); Coady et al. (2004); Conning and Kevane

(2002); Ostrom (1990); Ensminger (2007))7. In this respect, Galasso and Ravallion (2005) argue

that inequalities in wealth sharpen the risk of elite capture, reinforcing the gap between poor and

non-poor. Among other explaining factors, the size of the budget and limitations in information

7As noted by Jalan and Ravallion (1999) p62, this obviously dilutes targeting, although with possible gains to
the poor through broader political support for the program.
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dissemination may restrict the number of bene�ciaries (Fiszbein et al. (2009)). Moreover, eligibility

for social insurance schemes is frequently tied to formal employment. Yet, a high share of the poor

are working in the informal sector and do not have access to the scheme (Lindert et al. (2006)). Low

coverage could also result from self-banning due to prohibitive transaction costs or fear of stigma

(Fiszbein et al. (2009)). Finally, coverage of the poorest strongly depends on the performance of

targeting instruments. As a result, for a long time public investments have not bene�ted the truly

needy households.

The expansion of conditional cash transfer programs (CCT) over the past 15 years has consider-

ably improved the performance of targeting tools (see Fiszbein et al. (2009); Adato and Hoddinott

(2010) for reviews)8. By using proxy mean tests, such programs have been found to minimize the

proportion of eligible individuals who are excluded from participation as a result of inaccurate tar-

geting (Fiszbein et al. (2009); De Janvry and Sadoulet (2006); Ravallion and Datt (1995); Coady

et al. (2004)). Similarly, properly designed workfare programs, in which poor households self-select

into the scheme, are widely regarded as e�ective (provided the wage rate is not set too high) (Sub-

barao (1997); Teklu and Asefa (1999); Chirwa et al. (2002); Jalan and Ravallion (1999); Morduch

(1999)). Nevertheless, their targeting performance is far from perfect and proxy means tests are

still subject to errors (Kidd and Wylde (2011)).

Finally, there has been a proli�c debate in the literature on the interaction between public

safety nets and informal risk management schemes, but inconclusive. On the one hand,

crowding out may occur when public support diminishes the value of remaining in a reciprocal

informal insurance arrangement, or reduces altruistic or insurance motivation for private transfers,

as was for instance the case in Ethiopian villages where food aid has been observed to crowd out

local solidarity (Dercon and Krishnan (2003)). Similar stories have been documented for Mexico,

India, Peru and Bangladesh (Attanasio and R�os-Rull (2000); Bell (1990); Khandker (2000); Mallick

(2012); Cox et al. (1998, 2004); Lin et al. (2011); Gulesci (2013)). Conversely, crowding out may

also result from situations in which informal mechanisms appear to be more cost e�ective than

public action (see, for instance, Rosenzweig and Wolpin (1993) for India and Jowett (2003) for

Vietnam). Other authors �nd no evidence for crowding out (e.g. Lentz and Barrett (2005)) On

the other hand, both types of schemes can also be compatible and lead to crowding in scenarios,

with, as suggested by Morduch (1999) �well-designed public action strengthening and broadening the

capacity of households to act independently through informal mechanisms�. From micro data, there

is supportive evidence on the positive relation between formal and informal schemes (see Chantarat

and Barrett (2012); Sinha and Matin (1998); Guérin et al. (2009) and Karlan and Zinman (2011) for

South India, Bangladesh and the Philippines). Beyond this controversy, recent evidence unfolds new

perspectives of a long-term coexistence of both formal and informal �nancial landscapes (Umuhire

8CCT programs �provide cash payments to poor households that meet certain behavioral requirements, generally
related to children's health care and education� (World Bank 2009).
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(2013)), and it is of utter importance to �nd a way to include the poorest.

3 Data

This work is based on �rst-hand survey data collected between May and July 2011 and including

a speci�cally designed questionnaire on participation in �nancial groups. The overall sample of this

study consists of 402 individuals spread over 50 villages in two districts of the Eastern Province,

Rwamagana and Ngoma. At the time of the survey, a government program aimed at poverty

reduction, namely the Vision 2020 Umurenge Program (VUP) (described in detail below), was

active in 3 pilot sectors of each district nationwide. In order to have a balanced sample, we randomly

choose 25 villages across the treated sectors of those two Eastern districts and 25 across the non-

intervention ones. In each of the 50 villages, we further draw 8 individuals from an exhaustive

list of households, strati�ed according to their socio-economic pro�le or the so-called �Ubudehe

Categories�. In the Ubudehe approach, each village community assesses the socio-economic pro�le

of every villager according to several criteria in order to enable the identi�cation of the target

population. There are six categories de�ned by a set of criteria, ranging from the most vulnerable

category (without land, facing di�culties of access to food) to the richest people9. The classi�cation

allows for a part of subjectivity as the poverty pro�les are based on the perceptions of the village

community itself. Indeed, the entire community is invited at the village or cell level in order to

draw the village social map10 and identify the di�erent social categories of the community. The

six categories are similar for all villages to ensure a certain coherence among the territory (Kayira

(2011)). In our sample, the two lowest categories have been oversampled and we therefore apply

post-strati�cation weights as a robustness check for all the econometric analysis conducted in this

paper. Notice that the two extreme categories are almost absent in our sample (7% for the most

vulnerable and 1% for the richest individuals).

In addition, we conducted two experimental games to measure the respondents attitudes towards

risk and their willingness to pool risk. Those games are adaptations of the procedures and game

protocols presented in Cardenas and Carpenter (2010, 2008).

4 Group-based �nancial integration in rural Rwanda

In this section, we �rst describe the institutional context of membership in groups o�ering

�nancial services. We then present the pro�le of the average members and observe whether poor

individuals are less likely to participate. Finally, we discuss more rigorously the potential exclusion

of asset-poor individuals and the mechanisms through which this may occur.

9A deeper insight of the di�erent criteria is given in Appendix 12.
10A picture of such a map is given as illustration in Annex 4.
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Figure 1: Proportion of members belonging to the same ubudehe category as the respondent

4.1 Descriptive statistics on membership in �nancial group

For the purpose of this paper, we de�ne the �informal� groups as initiatives of a group of

individuals who decide to meet in order to save, borrow or insure each other and agree upon

rules whose enforcement is typically executed by members of the group themselves, without legal

recourse. The incidence of informal groups o�ering either credit, savings or insurance is relatively

high in rural Rwanda. The participation rate in the studied area, regardless of the services o�ered,

is 59%11.

There are typically many di�erent roscas in which an individual can participate. Among mem-

bers, 24% participate in multiple �nancial groups. Since the amount to be contributed in each

cycle and the cycle period are agreed upon by the members, we may expect some degree of polar-

ization based on the economic pro�le of the participants. We would observe assortative matching

based on wealth if individuals were more prone to join groups in which members have a similar

11Other studies �nd 13% participation in Tanzania (Narayan and Pritchett (1999); La Ferrara (2002)), 27% in
Uganda (Peterlechner (2009)), 30% in Kenya and South Africa (Haddad and Maluccio (2003)) and 53% in rural Kenya
(Jakiela and Ozier (2012)) and 57% for roscas in a Kenyan slum (?). One exception achieves almost a comprehensive
coverage, namely burial societies (the so-called �iddir�) in Ethiopia with 80% membership (Dercon et al. (2006)).
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socio-economic pro�le as themselves. As a rudimentary glance into this issue, Figure 1 displays, for

each Ubudehe category, an histogram showing the percentage of other group members belonging

to the same socio-economic category as the person interviewed. Its shape seems to indicate that

there is no selective sorting out among people from the same ubudehe category except when they

come from the third category, which is not surprising since most respondents report belonging to

the middle class. Thus, at �rst sight, di�erent socio-economic categories tend to be members from

the same informal groups.

Are poor individuals less likely to participate? As described above, the respondent's eco-

nomic status is likely to in�uence participation but the role of wealth is ambiguous on demand for

a given �nancial product and on exclusion. Table 1 tests whether poor individuals12 are less likely

to participate by presenting the results of OLS estimates of participation in any informal group.

We run the following OLS regression (1) using individual-level data:

FG = α0 + α1AssetsT1 + α2AssetsT2 + βX + γHH + δD (1)

where the dependent variable (FG) is a dummy taking value 1 if the respondent is or has been

member of any �nancial group in the past twelve months, and 0 otherwise. Wealth is measured

by two dummies, Assets_T1 which is equal to one if the household belongs to the lowest tertile

of assets, and Assets_T2, if it belongs to the second tertile of durables13. The omitted category

is the highest tertile of assets, the richest households in terms of durable goods. Although we

can not completely exclude that those goods have not been bought with the money saved through

roscas, this measure is much more time-invariant than liquid income. Because being poor often

coincides with having some of the characteristics for which individuals are excluded from �nancial

groups, the regressors include a set of control variables that are known to a�ect group membership:

X represents individual characteristics and HH a vector of household characteristics. A table of

summary statistics of the control variables used in the regressions can be found in appendix 9. In

all speci�cations, we include district �xed e�ects14 (D).

Table 1: Exclusion: Tertiles of Assets

(1) (2) (3)

FG FG men FG Women

Assets_T1 -0.1913∗∗∗ -0.2286∗∗ -0.1089

12Note that the label �poor� refer to the wealth levels of individuals as measured by their assets ownership and
not to their stochastic income streams.

13Those variables are constructed based on durable goods valued at their median price. Durables include radio,
chairs, mattress, bed, phone, sewing machine, bicycle, motorbike, wheelbarrow and television.

14Note that we only have two districts in the sample.
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(0.0621) (0.0991) (0.0817)

Assets_T2 -0.0422 -0.1065 0.0652

(0.0593) (0.0853) (0.0838)

read 0.1026∗∗ 0.0528 0.1827∗∗∗

(0.0516) (0.0788) (0.0696)

age 0.0189∗ 0.0058 0.0145

(0.0105) (0.0159) (0.0146)

age_sq -0.0002∗ -0.0001 -0.0001

(0.0001) (0.0002) (0.0002)

female 0.1533∗∗∗

(0.0561)

couple 0.0763 0.0928 0.1469∗

(0.0633) (0.1216) (0.0772)

village_native 0.1357∗∗∗ 0.1150 0.1357∗∗

(0.0505) (0.0758) (0.0685)

Nb_child_HH 0.0194 0.0403∗ 0.0057

(0.0156) (0.0234) (0.0211)

risk aversion 0.0297∗∗ 0.0280 0.0360∗

(0.0140) (0.0207) (0.0190)

district -0.1446∗∗∗ -0.1538∗∗ -0.1495∗∗

(0.0482) (0.0730) (0.0641)

Constant 0.2112 0.6420 0.2397

(0.2826) (0.4352) (0.3542)

N 402 180 222

adj. R2 0.096 0.100 0.110

Standard errors in parentheses

Risk aversion ranges from 0 (risk lovers) to 5 (extreme RA)

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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The negative and highly signi�cant coe�cient for the lowest tertile of assets (Assets_T1) points

to a negative correlation between wealth and group membership: asset-poor individuals participate

less in any informal group than respondents from the upper tertiles. This �nding is robust across

speci�cations: adding post-strati�cation weights, sector or village �xed-e�ects does not alter the

results and �ndings are also robust for quartiles and quintiles of assets (see Table 13 and Table 14

in Appendix). Similarly, Table 15 in Appendix, which uses a continuous variable for assets, also

con�rms the signi�cance of a negative relationship between wealth and membership in informal

groups.

As a robustness check, we use land inherited before the date of entry in the �rst informal group

as a proxy for wealth. The advantage of this variable is that reverse causality problems are avoided.

We create a dummy variable, measured at the household level, taking value 1 if the household has

received some land bequests before the entry in its �rst group. Table 16 in Appendix con�rms the

previous �ndings: land inheritors are much more likely to join a �nancial group and this e�ect is

highly signi�cant.

Notice that since ubudehe classi�cations are the result of a participatory process at the village

level, we preferred to rely on a more objective measure of poverty. However, running the same

regression with the ubudehe categories (reported by the respondents) instead of assets yields the

same results (see Table 18 in Appendix, in which the omitted categories are ubudehe 3 and above).

Moreover, being able to read slightly increases participation. This higher participation rate

is also true for older respondents though at a decreasing rate. Finally, women are more likely

to be members. When we decompose the sample by gender, the lower likelihood for asset-poor

respondents to join groups seems to be driven by men (column 2): though the sign of the coe�cient

is still negative for women (column 3), the e�ect is no more signi�cant. This most probably comes

from the fact that single-headed households are much more likely to belong to the bottom poor

than households headed by a couple (48% vs 27%).

4.2 Are the poorest excluded from group-based risk-sharing arrange-

ments?

Concerns that less well-o� individuals could potentially be excluded from informal risk-pooling

arrangements, with harmful consequences on their well-being, have been raised in the past. For

instance, as soon as 1987, Ili�e (1987) writes about the West African Savannah �To be poor is one

thing, but to be destitute is quite another, since it means the person so judged is outside the normal

network of social relations and is consequently without the possibility of successful membership in

ongoing groups, the members of which can help him if he requires it. The kanuri say that such a

person is not to be trusted� (Ili�e (1987), p42).

15



However, at this point, we should refrain from interpreting the above evidence of negative cor-

relation between asset-poor individuals and participation in �nancial groups as implying exclusion

of the poorest. Indeed, several mechanisms are consistent with low membership rates of the disad-

vantaged. A systematic exclusion of the less well-o� may be observed if, for instance, a substantial

entry fee or a collateral is required. However, impediments to group membership may also result

from personal characteristics (shyness, level of education,...) that would depress demand and socio-

economic status in parallel. One could also wonder why roscas with smaller contributions do not

prevail for poorer individuals. Is it because of a lack of organizational capacity or is it rather due

to their inability to commit even to small regular payments due to the high volatility of their tiny

income? To get a better understanding of whether the poor are prevented from joining or rather

self exclude from informal groups, this subsection explores several mechanisms that could drive the

previous �ndings.

First, we ask whether there exists a latent demand for participation in informal groups among

the poorest, that is whether they are willing to belong to those groups. Looking at descriptive

statistics, we learn that among group members, 59% would like to belong to an additional group,

mostly roscas, locally called ibimina. Moreover, 58% of the respondents who did not belong to

any informal group in the past twelve months expressed a desire to become members. There are

several systematic di�erences between the non-members wishing to belong to an informal group

and the rest of the sample. In what follows, we report only the statistically signi�cant ones. They

are namely signi�cantly less likely to have a formal bank account (35% vs 48%), fewer among them

are able to read (51% vs 62%), they have spent a shorter period in their current place of residence

(13 years on average vs 18 years), they own on average fewer land (0.38 ha vs 0.63 ha) and work

rather as occasional labor (64% vs 42%), have less precautionary savings (13% vs 26%) and are

relatively poorer than all other respondents (in terms of durables, value of livestock and earned

income)15. In addition, individuals wishing to belong to a �nancial group but so far frustrated in

their plan have experienced a larger number of socio-economic adverse events (theft, removal, loss

of job, con�icts,...) in the past twelve months (12 vs 8). It thus seems that respondents frustrated

in their desire to join a group are on average more disadvantaged individuals.

Yet, we need to disentangle truly discriminatory exclusion, in which individuals are refused access

to the group, resulting for instance from a lack of collateral, from an absence of demand or self-

exclusion induced, for instance, by liquidity constraints. Indeed, when looking more closely at who

are the non-members wishing to belong to an informal group and why they are �constrained�, we �nd

that not all of them express a notional demand, that is, would e�ectively be members in equilibrium

markets. Revealingly, among them, a large majority (77%) explain their non-participation by

liquidity constraints and instability of income, which suggests that the available groups are not

15For instance, among the poorest quartile of the sample, 36% express unsatis�ed membership against 20% in the
rest of the sample.
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adapted to their needs. Similarly, unawareness of the existence of such groups in the village (8%)

or a bad experience with a group in the past are motives that re�ect a lack of notional demand for

membership in groups.

This notwithstanding, groups o�ering �nancial services also display some level of discriminatory

exclusion. Not only are the lack of collateral and timing issues mentioned as other reasons for

not participating (10%), but more than one fourth of the groups (27%) have once refused access

to at least one applicant. Mentioned reasons for this exclusion are bad reputation (27%), lack of

collateral (3%), restrictions on the number of members (46%), ongoing cycle (14%) or applicant is

a stranger (4%). Finally, 4.5% of the sample had to drop out from their group after having been

exposed to a poor harvest or a health shock. To sum up, although the poorest seem to have a

high desire for membership in �nancial groups, only few express a notional demand for the existing

informal groups and those who do, seem to be more constrained in their ability to carry out their

plans.

Second, we explore whether the exclusion holds for each type of groups. To do so, in Table 2,

we disaggregate the dependent variable into three types of associations: those providing insurance

services, those providing roscas, and those providing both roscas and insurance services. Table 2

reports the marginal e�ects of the bivariate probit, aiming to compare participants of one speci�c

group to non-participants. We look whether the exclusion e�ect holds for each type of group.

Table 2: Tertiles of assets by type of groups, Marginal e�ects after biprobit

(1) (2) (3)

Insurance Roscas None

Assets_T1 (d) 0.1512∗∗∗ -0.2497∗∗∗ 0.0985

(0.0567) (0.0497) (0.0662)

Assets_T2 (d) 0.0908∗ -0.1451∗∗∗ 0.0543

(0.0509) (0.0508) (0.0613)

Risk aversion 0.0071 0.0129 -0.0201

(0.0101) (0.0136) (0.0146)

Controls YES YES YES

District FE YES YES YES

N 402 402 402

Marginal e�ects; Standard errors in parentheses

(d) for discrete change of dummy variable from 0 to 1

Controls include Able to read, Age, Age squared, Living in couple
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Female, Nb of children in the HH, Village native

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

The �rst column shows that mutual aid associations providing insurance services do not dis-

criminate against individuals with a relatively small asset base. In fact, they show the opposite

tendency of favouring such individuals. In this respect, they display the opposite trend from roscas

(column 2). (Note that these �ndings are robust to changes of speci�cations as reported in Table

13, Table 14 and Table 16 in Appendix).

One could argue that risk aversion might be stronger amongst the poor and that this may drive

their higher willingness to insure. To obtain some insights about this question, the best we can do

is to include an experimental measure of risk aversion, albeit imperfect, as control variable16, with

high values representing extreme risk aversion. We observe that participation in groups o�ering

insurance services is not signi�cantly a�ected by risk aversion (though it signi�cantly increases when

all �nancial groups are taken together as can be seen in Table 1) and our main e�ect continues to

hold. Moreover, the correlation between asset-poor individuals and risk aversion is very weak.

Why is there such a marked di�erence between groups o�ering credit and savings, on the one

hand, and those o�ering insurance, on the other? Certainly, the cost of groups o�ering insurance

services, and in particular burial societies, is more a�ordable and considered as a high-priority.

However, the fact that the monthly contribution is signi�cantly lower in insurance groups may only

partly explain the above discrepancy since, as already mentioned, the amount to be contributed

in each cycle and the cycle period are agreed upon by the members themselves. An alternative

explanation for the strong inclusion of the bottom poor in insurance groups may emanate from a

self-selection out of those groups from better-o� households, who are less dependent on risk-sharing

groups. Yet, this supposition is not con�rmed by the data. Indeed, the percentage of members

belonging to the upper tertile of assets is barely di�erent from the percentage of poor members.

Contrasting with Dercon et al. (2006)'s �ndings, the extent of the funeral insurance coverage does

not seem to be lower for less well-o� households. Although individuals are allowed to insure the

same events through multiple groups, less than 2% of the insured members do so in the surveyed

area. Moreover, there is no signi�cant di�erence in the amount contributed according to the socio-

economic category.

As explained previously, Wahhaj (2010) shows that when individual savings is constrained,

people remain dependent on the insurance arrangements in order to smooth consumption and are

therefore �more willing to satisfy any future demands for assistance from within the group� (Wahhaj

(2010), p522). As a result, it is in the interest of insurance groups to include those poorer individuals.

In this regard, as pointed out earlier, Crayen et al. (2013) show that neither remittances nor incomes

16See Cardenas and Carpenter (2010) for more details on the game procedure.
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in�uence membership in burial societies in South Africa (whereas it does in�uence take-up of formal

insurance), con�rming the �ndings of Mariam (2003) and Dercon et al. (2004) about the ease to

join funeral groups in Tanzania and Ethiopia, irrespective of the socio-economic characteristics of

the household. Our �nding is even stronger since funeral associations appear to be inclusive in our

setting.

We try to indirectly test this �dependence hypothesis� by looking whether individuals who have

fewer opportunities to access �nancial services through the formal or informal network are more

likely to belong to informal groups, and in particular those o�ering insurance services. To do so,

we regress two exclusion variables on participation in insurance groups, controlling for wealth. The

regressor �exclusion individual tft� is a dummy equal to 1 if the respondent believes she cannot

ask for any �nancial loan or gift from relatives, friends or neighbours in case of need. Similarly,

�Exclusion formal� takes value one when the respondent perceives to be constrained on the formal

credit market. For the sake of completeness, we add a variable �Public progr� indicating whether the

respondent is entitled to receive �nancial assistance from the public sector, since it would o�er him

an alternative source on which to rely in times of need17. A district dummy and the usual control

variables are also included in the regression. Note that, since we can not rule out endogeneity

issues18, the results of this regression should be interpreted as correlations. Results are reported

in Table 3. The coe�cient for exclusion of individual informal transfers is positive and signi�cant

in the �rst column, meaning that individuals who have fewer outside options are more likely to

join insurance groups. The opposite is true for roscas: individuals who cannot rely on individual

transfers in times of need are also less likely to take part in roscas.

Table 3: Insurance groups and exclusion from individual transfers

(1) (2) (3)

Insurance Roscas Both

Exclusion formal -0.0232 -0.0388 -0.0814∗∗

(0.0376) (0.0484) (0.0381)

Exclusion individual tft 0.0949∗∗ -0.1219∗∗ -0.0107

(0.0370) (0.0476) (0.0375)

Public progr -0.0368 -0.0216 -0.0738∗

(0.0424) (0.0545) (0.0429)

constant -0.1484 0.3417 0.2550

17The public interventions considered are the Fund for Assistance to the Survivors of the Genocide (FARG),
VUP's Direct Support, VUP's �nancial services and a community driven program (also called Ubudehe).

18The variable �exclusion individual tft� may partly be explained by the dependent one.
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(0.2052) (0.2640) (0.2079)

Controls YES YES YES

District FE YES YES YES

N 402 402 402

adj. R2 0.026 0.068 0.029

Standard errors in parentheses

Controls include Able to read, Age, Age squared, Living in couple

Female, Nb of children in the HH, Village native, Risk aversion

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Third, we investigate the role of market-based credit constraints in the decision to join the

informal groups. To probe into this issue, we regress participation on the respondents' perceptions

of having access to a formal source of credit.

FG = α0 + α1perceivedCC + βX + γHH + δD (1)

We would expect people whose access to formal loans is limited to naturally turn to informal �nan-

cial systems. Quite surprisingly, the perception of being credit-constrained signi�cantly decreases

participation (except in groups o�ering insurance), as can be observed in Table 4.

Table 4: Membership and Credit Constraints

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

FG Insurance Roscas Both

perceivedCC -0.1726∗∗∗ 0.0142 -0.1014∗∗ -0.0853∗∗

(0.0485) (0.0363) (0.0472) (0.0363)

Constant 0.1609 0.0280 -0.0269 0.1598

(0.2761) (0.2068) (0.2684) (0.2063)

Controls YES YES YES YES

District FE YES YES YES YES

N 402 402 402 402

adj. R2 0.098 -0.007 0.020 0.027

Standard errors in parentheses

Controls include Able to read, Age, Age squared, Living in couple

Female, Nb of children in the HH, Village native, Risk aversion
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∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

One plausible explanation is the lack of valid collateral for formal institutions. This is the case

for 45% of the credit-constrained individuals. For 43%, however, the reason behind the belief of

being credit-constrained is the absence of regular income. Regular income acts as a guarantee that

partially substitutes for collateral. In this case, it may re�ect a liquidity constraint and con�rm the

(self-)exclusion e�ect.

Table 5: Membership and main motives for Credit Constraints

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

FG Insurance Roscas Both

no collateral -0.2502∗∗∗ -0.0331 -0.1170∗∗ -0.1001∗∗

(0.0579) (0.0439) (0.0566) (0.0438)

no liquidity -0.1988∗∗∗ 0.0101 -0.1678∗∗∗ -0.0411

(0.0595) (0.0451) (0.0582) (0.0451)

constant 0.1787 0.0616 -0.0362 0.1533

(0.2725) (0.2067) (0.2666) (0.2064)

Controls YES YES YES YES

District FE YES YES YES YES

N 402 402 402 402

adj. R2 0.119 -0.008 0.030 0.024

Standard errors in parentheses

Controls include Able to read, Age, Age squared, Living in couple

Female, Nb of children in the HH, Village native, Risk aversion

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

In Table 5, we disaggregate the perception of being credit-constrained into liquidity and collat-

eral issues.

FG = α0 + α1NoCollateral + α2NoLiquidity + βX + γHH + δD (1)

Both regressors α1 and α2 are signi�cantly negative, suggesting that individuals, whether they

are (or think they are) short of cash or without appropriate collateral, are less likely to participate

in �nancial organizations. Note that here again, insurance groups do not seem to exclude people
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on the basis of liquidity or collateral.

Fourth, we investigate whether the poor are less socially visible, as suggested by Santos and

Barrett (2011) and Vanderpuye-Orgle and Barrett (2009). Unlike their �ndings, the probability to

be known or to know other villagers is not signi�cantly related to the economic status measured

as assets, income or livestock, and landownership. The context of our study is however completely

di�erent from Santos and Barrett (2011) and may account for this discrepancy. In their cattle-

herding setting, being poor implies restrictions in seasonal migrations so that poor herders are

less well-known and less likely to be included in risk-sharing arrangements. Nevertheless, in the

Rwandan agrarian landscape, the average level of connectedness seems to be correlated with the

socio-economic status as measured by the o�cial ubudehe categories. Indeed, Table 6 depicts

di�erent measures of social connectedness among all the respondents from the same village, that is

an average of 8 individuals randomly selected to be interviewed19.

Table 6: Social visibility per Ubudehe category

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

pct_known pct_know_him pct_visit pct_visited discussion

Ubudehe 1 -0.0111 -0.0117 -0.0402 -0.0853∗ -0.3822

(0.0255) (0.0319) (0.0501) (0.0484) (0.2988)

Ubudehe 2 -0.0113 -0.0425∗∗ -0.0645∗∗ -0.0749∗∗∗ -0.2939∗

(0.0146) (0.0180) (0.0283) (0.0274) (0.1688)

constant 0.9079∗∗∗ 0.8501∗∗∗ 0.2419 0.3167∗∗ 3.2224∗∗∗

(0.0769) (0.0961) (0.1509) (0.1460) (0.9005)

Controls YES YES YES YES YES

District FE YES YES YES YES YES

N 395 401 401 401 401

adj. R2 0.018 0.012 0.071 0.073 0.004

Standard errors in parentheses

Controls include Able to read, Age, Age squared, Female, couple, Nb of children,

Tertiles of assets, distance, small business, Nbr friends, Years in residence

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

In column 1, the dependent variable is the percentage of villagers known by the respondent,

column 2 shows the percentage of others who know the respondent, column 3 the percentage who

19Note that 7 individuals did not participate in the experimental sessions.
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have already visited him, and vice-versa in column 4, while the last column shows the frequency

of discussion with random villagers20. Control variables include, among others, the tertiles of

assets. It is interesting to see that the ubudehe classi�cation includes a component of vulnerability

linked to social isolation. Indeed, Table 6 shows that households belonging to a relatively lower

socio-economic ubudehe category appear more isolated21.

To sum up, there is evidence that, although asset-poor people have a high desire for membership

in �nancial groups, notional demand for the existing informal groups is deterred by the volatility

of their income: even a commitment to very small contributions is not possible for them. For those

who have a strong notional demand for participation in roscas, the lack of collateral seems to inhibit

membership. Conversely, groups supplying insurance services include the poorest individuals, whose

dependency on group-based insurance arrangements is crucial for achieving consumption smoothing

when credit constraints are binding.

5 Alternative decentralized risk management mechanisms in

rural Rwanda

So far, we have documented the (self-)exclusion of relatively poorer individuals from savings and

credit groups. In addition, we have shown that this is not true for groups o�ering insurance services.

In this section, we analyze whether a lower accessibility to credit and savings services for the poor

is reinforced or rather compensated on the decentralized formal and informal markets. The former

scenario would have devastating policy implications since it implies a lack of social safety nets for

some individuals, who would therefore be particularly in distress in times of need. Moreover, such

a scenario may increase social distance between individuals, thereby worsening initial inequalities.

To clarify whether non group members have di�culties in �nding alternatives, �rst, we describe

the accessibility to the formal �nancial sector in the studied area. Second, we analyze the private

transfers between individuals on the informal market.

5.1 Access to the formal �nancial sector

Formal �nance includes three main services, namely savings, credit and insurance. Among our

respondents, 45% have opened a formal bank account (and 54% at the household level). Yet, formal

savers did not always open an account for the purpose of saving or safe storage of money but because

they were constrained to do so or as a precondition for receiving a loan or a wage. Indeed, 57% out

of the individuals who have opened an account in a formal institution claim to have currently no

20The precise question was formulated as follows: �Do you usually talk together? Yes, everyday / Yes, more than
once a week / Yes, less than once a week / from time to time / never.

21Note that coe�cients associated with Ubudehe category 1 have a negative sign but are not always statistically
signi�cant because very few respondents belong to this category.
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money on their account. It is impossible to verify the truth of their statements. However, we have

an additional hint to believe this is likely to be so: in rural Rwanda, it is compulsory to be a�liated

to the local Saving and Credit Cooperative (Umurenge SACCO), a local �nancing institution which

has been recently introduced in the country by the government. Revealingly, almost two third of

the respondents with an empty account did open it at the Umurenge SACCO, at a price of by and

large 5000 RWF per household. Among the a�liated members without money on their account,

73% declared that they opened an account merely because it was compulsory: in other words, they

did not intend to build precautionary savings through the formal channel. Moreover, at the time

of the survey, the Umurenge Saccos were not yet entitled to give out loans and only acted as saving

institutions.

Holders of precautionary savings on their formal account are on average more educated, are

more likely to have a complementary income-generating activity, and are for the greater part men

(see Table 11 in the appendix). Not only fewer asset-poor households have opened a formal bank

account (41% vs 60%), but they are also signi�cantly less likely to have built precautionary savings

on this formal bank account (16% against 26%).

Access to formal credit is very limited among our sample. At the time of the survey, barely 7%

had subscribed to a loan in a formal institution. One fourth of the loans are collectively granted

to a group of farmers. The monthly interest rate averages 10% and the median amount of the loan

is 150000 RWF (227 USD). More than half of the sample think they face credit rationing on the

formal market either due to a lack of valid collateral or because they lack a regular income. It is

precisely because monitoring to limit moral hazard problems and punishments are costly for the

formal institution that poor clients who have too little to lose are disproportionately vulnerable to

an exclusion from formal credit markets (Santos and Barrett (2011); Jacoby and Skou�as (1997);

Dasgupta (1997); Alderman et al. (2006); Carter et al. (2007)).

Finally, formal insurance for agricultural activities is almost absent in our sample. No one holds

an insurance policy and only 1.5% have subscribed an �emergency loan� through a formal institution

following a shock. This seems to indicate that those institutions are not the preferred channel of

consumption smoothing in case of hardship.

Although progress has been made and a local institution has been put in place, descriptive

statistics con�rm the limited supply of rural �nancial services and the discrimination of the less

well-o� on the formal credit and insurance markets.

5.2 Access to individual help

Systems of reciprocal transfers between neighbours, friends and relatives are often mobilized in

the rural areas to access �nancial services and usually serve as mutual insurance mechanisms. In the

12 months prior to the survey, 46% of the respondents received a gift in cash, 30% in kind and 36%
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took an informal loan from someone in their entourage. The median amount borrowed is 5000 RWF

(8 USD), mainly used to cover living expenses (33%), the organization of an important ceremony

(marriage, baptism, dowry. . . ) (10%), medical expenses (12%) or the contribution required for

the health insurance (6%). In 97% of the cases, no interest is required. Family members living

outside the household are the second most important source tapped for moderate loans (25% of

all requests). The most often cited reasons why respondents did receive a loan from a family

member, however, diverge from those given for friends' loans. Relevant in this case are living

expenses (15%), reimbursement of another loan (13%), launching an income generating activity

(13%), medical expenses (13%) and the building of a house (11%).

Those private transfers are particularly useful in case of need. More than one third (39%) of the

respondents who were a�ected by an adverse event in the past 12 months (illness, loss of harvest,

death,...) were o�ered an informal loan from family or friends, while 27% received individual help

in the form of gifts in kind or in cash. Friends and neighbours are the most usual source of loans

after a shock (64%). The interest rate on them is zero for 90% of the reported transfers after a

shock. In contrast, family and relatives are more prone to allocate gifts (46%), without claiming any

reimbursement. This is consistent with the African view of society where solidarity across relatives

is considered as a duty. The identity of the person from whom �nancial help is required does not

seem to depend on the amount needed nor on the type of shock.

Remittances, that is in-going transfers coming from family members living outside the household,

are frequent in our sample. The moderate amounts combined with the fact that 44% of those gifts

are given in kind point at punctual gifts, either responding to a current need (25% declare they

cover daily living expenses) or serving as traditional gift (a basket of beans) when visiting each

other. A similar explanation holds for gifts received from friends and neighbours.

The proportion of respondents who state that they have access to �nancial support from rela-

tives, friends or neighbours in the event they would need 20,000 RWF (33 USD) to bury a dead

relative is as high as 57%. This strategy is not an option anymore for 22% among them when the

amount needed increases beyond that level. Interestingly, those who claim they cannot rely on pri-

vate loans in times of need are signi�cantly poorer in terms of assets (the di�erence in assets value

is around 27 USD, p-value=0.006***). More precisely, only 28% among the individuals belonging

to the poorest tertile of assets believe they could rely on an informal loan from their friends and

neighbours against 59% among richer respondents (this di�erence is statistically signi�cant at the

1% level).

Two descriptive statistics seem to con�rm the existence of a relatively weaker individual �nancial

network for destitute households. First, a comparison across socio-economic categories reveals

that individuals in the bottom tertile of assets asked for �nancial support to individuals in their

neighbourhood in only 8% of the needy situations (lack of money to purchase food, medicine or

other personal e�ects) against a statistically higher percentage (14%) for better-o� individuals
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Figure 2: Are non-members excluded from alternative risk-management mechanisms?

in the same instances. Second, the bottom poor received signi�cantly lower amounts of private

transfers than better-o� households in the 12 months preceding the survey. By contrast, asset-poor

individuals are relatively more likely to receive aid in kind after a shock (22% vs 15%).

We now focus on individuals who cannot rely on group membership to access �nancial services.

Figure 2 depicts the alternative risk management mechanisms that are accessible to non group

members. Among them, a total of 66% are excluded from formal mechanisms and 42% have no

access to informal loans. Almost one third of the non-members are particularly vulnerable since

they are additionally excluded from both decentralized risk-management alternatives. When they

face adversities (health, production or economic shocks), non-members tend to receive slightly more

help in kind from relatives than members, who are often supported by their groups (21% vs 14%,

statistically signi�cant at the 5% level). Their perception of the coping mechanisms available to

them in case of adversities also di�ers from that of the others. Although fewer among them think

they could ask friends for a loan in times of need, a higher proportion among them report they can

rely on aid from relatives and friends, as well as from the authorities.

In short, it seems that asset-poor individuals have limited access to resource-rich networks in

times of need. This concurs with the results of Morduch (2005), who �nds that informal transfers

in time of need are more e�ective for higher-caste households and with those of Adato et al. (2006),

who argue that active social capital in South Africa is more helpful for non-poor households. Yet,

while restrictions to access private loans are especially binding for those who are constrained in

their willingness to participate in �nancial groups, they bene�t from more aid in kind in times of

need. In other words, non-members are not more supported �nancially by family and friends except

for a marginal increase in aid.
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6 Access to centralized pro-poor public intervention

The previous �ndings have strong policy implications. Indeed, we observe that the poor's

di�culties to acess �nancial services through groups is negatively reinforced in all decentralized

sectors, which may expose some particularly vulnerable individuals to great distress and deepen

socio-economic cleavages. In order to reduce these market imperfections and lack of valuable al-

ternatives, we expect the State to intervene by targeting and o�ering a minimum level of social

protection to those marginalized individuals. In this section, we explore whether the Rwandan

government has the appropriate tools to do so and, in particular, we investigate whether vulnerable

individuals who are excluded from formal and/or informal �nancial services and risk management

networks are more or less likely to bene�t from public intervention.

Two forms of public assistance prevail among our respondents: either a direct �nancial support

from the Rwandan government (such as the Fund for Assistance to the Survivors of the Genocide

(FARG) (4%), VUP's Direct Support (3%), or a community driven program (also called Ubudehe)

(4%)), or a public workfare program o�ering employment on community infrastructure projects

(12%).

In the following, we �rst describe the public workfare program aiming at reducing poverty,

then analyze its e�ectiveness in targeting the bottom poor and �nally investigate the link between

�nancial inclusion and public assistance by wealth category.

The Vision 2020 Umurenge Programme: Eligibility criteria of the public workfare

program The �Vision 2020 Umurenge Program� (VUP) was launched o�cially in March 2007 and

was conceived to accelerate the rate of poverty reduction, rural growth and social protection in order

to reach the Vision 2020 targets, that is to eradicate extreme poverty by 2020 (MINALOC, 2009).

The speci�city of the program is to make use of community-based participatory approaches and rely

on the ubudehe classi�cation to improve targeting of social protection to the most vulnerable, build

community livelihood assets, and release the productive capacities of people (MINALOC, 2010).

Towards this end, the VUP is organized around three components: direct support (DS), public

works (PW), and �nancial services (FS) that are targeted towards di�erent population groups. This

latter characteristic and the fact that not all villages are eligible for the program provide a source

of variation with regard to the intensity of public intervention. Indeed, the VUP implementation

started in the poorest sector of each district and, every year, systematically expanded to the next

poorest sector. At the time of the survey, the VUP program was already active in 3 pilot sectors

of each district nationwide.

For the purpose of this study, we focus on the public works component of the program which

o�ers employment on community infrastructure projects. Projects selected for public works should

be intensive in labor, although this is not always the case in practice. The most common works
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are terracing, stabilization and fertilization of soil, rehabilitation of rural roads and construction of

markets and sheds or storage facilities.

Eligibility depends on a social poverty mapping peculiar to the Rwandan context, the above-

mentioned ubudehe categories. In particular, at the time of the survey, three criteria were required

to be eligible for the public works component of the VUP. First, the household must be classi�ed in

the bottom two Ubudehe categories. Second, the household should own less than 0.25 ha of arable

land22. Third, there must be at least one adult �t for manual labor in the household. Moreover,

members should not be enrolled in other similar programs.

For public works, the selection of bene�ciaries is not automatic: eligible households have to ask

for it. Once the lists divulging the names of the eligible villagers have been approved by the Joint

Action Development Forum, they are displayed in public places and households are informed of

their eligibility status through village meetings. If there are too many applicants for one speci�c

project, local authorities should base their selection on a ranking based on poverty and vulnerability

levels. According to the data of the VUP (RLDSF records), in 2009 eligibility concerned 14% of

all households in the ninety sectors in which the VUP program was already implemented (treated

sectors). In 2010, eligible households were no less than 64,554 and this expanded gradually to

reach 124,581 in 2011 and 143,291 in 2012 (Hartwig (2013)), representing almost 37% of the treated

sectors' overall population.

The wage varies slightly following the type of work required but is generally set in the vicinity of

1000 RWF per day of work. This is more than the daily market wage for agricultural workers, which

should make the scheme very attractive. Yet, every public worker has to open a bank account for

the payment of wages since no cash payments are allowed. The procedure is costly and, in addition,

subsequent delays in payments have been reported on the �eld.

Targeting accuracy of the VUP's public works program The targeting strategy of the

public works (PW) program is clearly de�ned. However, in practice, those criteria are not always

ful�lled. For instance, in our sample, 24% of the bene�ciaries declared to possess more arable land

than the restricted area of 0.25 ha (note that the land criterion has been o�cially removed in June

2011), and one-third are classi�ed in a higher ubudehe category than initially allowed.

This implies that the program partially fails to provide employment to the �truly eligible� house-

holds, as can be seen in Table 7. Indeed, 61% of the eligible population had not bene�tted from

the program at the time of the survey, which may be characterized as an exclusion error, de�ned

as �the proportion of those eligible for a social program but who are excluded from it as a result

of inaccurate targeting� (Kidd and Wylde (2011)). This has been con�rmed at the country-level,

where the proportion of eligibles employed in the program reached at most 17% in 2009 (calculations

based on the VUP targeting survey (July 2009) and Asselin (2010)) and more recently by Devereux

22This criterion has been removed from July 2011 onwards
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Table 7: Public Works' e�ective coverage

Public Works status Number in treated
villages, with land

criterion

Number in treated
villages, without
land criterion

Eligible population 66 84
Eligible employed 26 (39%) 31 (37%)

Eligible not employed 40 (61%) 53 (63%)
Ineligible employed 22 17

(2012) in his 2011 evaluation of the program: according to him, in June 2011, VUP Public Works

provided employment to only 57% among all technically eligible households.

This under-coverage of the extreme poor is worrisome, not only because the program's target

of reducing poverty may be compromised but also because we know that those households have

fewer outside opportunities to insure themselves against adversity23. As documented in detail by

Hartwig (2013), this can be explained by a lack of demand (due to the payment system, the physical

di�culty of the work and the distance to the public work sites) and/or an insu�cient supply of

projects (or slow take-up because the projects need �rst to be approved).

In our sample, those who prefer not to enroll although they are eligible are mostly single-headed

households (in particular widows) (a comparison of means reveals 45% eligible bene�ciaries among

single-headed households vs 69% for heads living in couple). Similarly, among eligible individuals

who do not work for the PW there is a signi�cantly stronger concentration of widows than among

the bene�ciaries (30% vs 12%). Qualitative discussions con�rm that the di�culty of the task and

the fact that nobody else could take up the other duties of the household deter enrolment in the

PW program. As a corollary, a second type of inaccurate targeting occurs: a �contracting out�

phenomenon whereby the initial bene�ciary sends someone else in his place, either because the task

is too hard for him/her or just because he does not have enough time to carry it on. The deal is of

course informal but is tolerated by local authorities. It often consists of an arrangement where the

o�cial bene�ciary steps aside in exchange for a tiny proportion of the wage. To sum up, despite

a gradual enhancement in the program's targeting and implementation as the years go by, a large

proportion of the bottom poor remain excluded from the public works program.

More speci�cally, among non group members, only 25% are eligible to the PW (44% without the

land criteria) and 13% enrolled in the PW. Similarly, among the households eligible to the PW but

not actually enrolled, one �fth was also excluded from group-based �nancial arrangements. The

last column of Table 11 in the appendix compares personal characteristics of individuals without

access to any form of formal, public or informal assistance with those of the rest of the sample.

23A minority among them are bene�ting from the assistance of other public interventions, namely from the Fund
for Assistance to the Survivors of the Genocide (FARG) (1 person), VUP's Direct Support (2 persons), VUP's
�nancial services (2 persons) or a community driven program (also called Ubudehe) (3 persons).
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Figure 3: Public intervention and �nancial inclusion by quartiles of assets

Interestingly, although they received slightly more aid in kind and in cash after a shock (21% vs

15%* and 13% vs 8% *) in the past 12 months, they seem to have fewer close friends, are more

likely to have spent time in prison, are on average more isolated (live farther away from the road)

and have moved more recently in their current residence. Moreover, they receive fewer remittances,

more often think to have limited access to private loans among their relations in case of hardship,

and are poorer in terms of assets and landownership. More than one �fth (22%) of the sample thus

seems to be truly marginalized.

Does public intervention compensates for the lack of decentralized access to �nancial

services for the bottom poor? Figure 3 depicts �nancial inclusion and public assistance by

asset quartile. The picture is rather reassuring: while the poorest households (lowest two quartiles

of assets) seem to have a relatively limited access to formal �nance and group-based �nancial tools,

a higher proportion among them bene�t from a public program.

Given this observation, we investigate more rigorously whether vulnerable individuals who are

excluded from formal or informal �nancial services and risk management networks are more or less

likely to bene�t from public intervention. To do so, in columns 1 and 2 of Table 8, we regress

a variable indicating whether the household bene�ts from any public intervention, either direct

�nancial support or workfare programs, on variables measuring exclusion from alternative risk

management mechanisms. In the subsequent columns, we disaggregate public programs into direct

�nancial support from the Rwandan state (columns 3 and 4) and participation in the PW during

the twelve months preceding the survey (columns 5 and 6). In the uneven columns, the regressor of

interest is the participation in �nancial groups. In even columns, the variable �exclusion individual

tft� is a dummy equal to 1 if the respondent believes he can not ask for any �nancial loan or gift

from relatives, friends or neighbours in case of need. Similarly, the variable �desire but non-member�
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is equal to 1 if the individual desires to be member of a �nancial group but is not a member of

any. Note that we do not include a dummy for the exclusion from the formal �nancial system

since bene�ciaries from public programs often have to open a bank account in order to receive their

wages. A district dummy is included in the regression. Besides the usual control variables, we

add the distance to the closest road, the number of close friends and the number of years spent in

the current residence as well as a dummy for small business owners. Results are shown in Table

824. Notice that in the last two columns, we restrict the sample to the individuals who satisfy the

eligibility requirements for the PW and live in one of the six treated sectors.

Results are unequivocal: individuals having a very restricted decentralized social insurance

coverage are more likely to bene�t from a public intervention. Conversely, informal group members

are signi�cantly less likely to get public assistance (see columns 1, 3 and 5). A priori, we might

face a case of crowding-out, in which individuals who receive public assistance decide not to join

groups. However, when we exploit dates of entry into and exit from the group, we do not �nd any

empirical support for this hypothesis25. Despite the restricted sample size, the last two columns add

an interesting insight: eligible individuals who cannot rely on individual transfers in times of need

are also more likely to enroll in the public works. Indeed, both exclusion coe�cients are strongly

positive and signi�cant (see column 6). Finally, as previously discussed, eligible individuals are

more likely to enroll when they live in couple.

Table 8: Public programs bene�ciaries

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

public progr public progr public aid public aid PW PW

FG -0.0962∗∗ -0.0704∗∗ -0.2979∗

(0.0446) (0.0331) (0.1535)

desire but non-member 0.1697∗∗∗ 0.1035∗∗∗ 0.3665∗∗

(0.0509) (0.0379) (0.1721)

Exclusion individual tft 0.0200 0.0015 0.2638∗

(0.0441) (0.0329) (0.1347)

couple -0.0441 -0.0271 -0.0694∗ -0.0601 0.3228∗∗ 0.3414∗∗

(0.0548) (0.0548) (0.0406) (0.0408) (0.1492) (0.1461)

constant 0.2834 0.1251 0.2888 0.1995 0.2084 -0.6977

(0.2601) (0.2633) (0.1929) (0.1962) (0.7623) (0.8375)

24Results are robust when we run a logit regression rather than an OLS, see Table 19 in the appendix.
25Results not shown here but available on demand.
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Controls YES YES YES YES YES YES

District FE YES YES YES YES YES YES

N 402 402 402 402 66 66

adj. R2 0.001 0.016 0.013 0.018 0.010 0.055

Standard errors in parentheses

Controls include Able to read, Age, Age squared,Female, Spouse native, Nb of children,

Tertiles of assets, distance, independent labour, Nbr friends, Years in residence

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

There is thus evidence of a self-selection into the program of the people most vulnerable in terms

of social insurance coverage.

To sum up, we �nd that well-targeted public transfers to selected poor households are partic-

ularly salient to compensate the exclusionary mechanisms observed on the decentralized markets

and the shortcomings (in terms of equity) emanating from informal arrangements.

7 Conclusion

Our study departs from the dominant literature on one main point: namely, the observed

inclusion of less wealthy individuals in groups o�ering insurance services. At best, empirical studies

to date did not �nd any di�erence in participation between poor and non-poor. Informal groups

must therefore be distinguished in order to discuss their contribution to social integration in the

community. Indeed, while (self-)exclusion of asset-poor individuals is observed for rotating savings

and credit associations, groups o�ering insurance services appear to be rather inclusive. Not only

is participation in roscas prevented by their lack of collateral but also the volatility of the poor's

income depresses notional demand for the existing roscas : even a commitment to very small

contributions is not possible for them. Conversely, it seems to be precisely the greater dependence

of poor people on risk-sharing associations that make them desirable group members.

In a context where �nancial groups are well-organized, some truly needy individuals are deprived

of access to existing informal groups o�ering �nancial services in eastern Rwanda. Exploiting the

willingness to join groups, we were able to disentangle self-exclusion from binding participation

constraints. Moreover, a unique local classi�cation of the Rwandan population into socio-economic

groups, the so-called Ubudehe categories, allows to test whether measuring poverty in purely eco-

nomic terms (in terms of physical assets) is satisfactory in the sense of yielding reliable results

that do not di�er from a more comprehensive indicator including a social component of poverty.

Convergence between the two types of indicators is not perfect: whereas low ubudehe categories
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have fewer social connections in their village of residence, this is not true of asset-poor households.

Alternative ways to access �nancial services could, in theory, be found in the formal sector or

in informal transfers between relatives and friends. In the light of the information and enforcement

costs implied, it is not surprising that asset-poor rural households are disproportionately rationed

out of the formal savings, credit and insurance markets. On the informal market, where infor-

mational problems are usually easier to overcome, poorer individuals are also less likely to access

informal loans, which is rather counter-intuitive.

Beyond e�ciency losses, social exclusion from all �nancial spheres can generate inequality of

asset-poor individuals. Indeed, individuals among the bottom poor, whose access to �nancial

systems is restricted, mainly rely on benevolent aid from informal networks or insurance groups.

Yet, as those are often resource constrained, poor individuals are less able to cope with the needs

arising from covariate shocks than richer households, who can rely on a wider spectrum of risk

coping strategies. Hence, when risk-management tools are limited, unexpected hardships can worsen

income inequalities.

Another key �nding of this study is that public intervention emerges as complementing de-

centralized access to �nancial services. In other words, Rwandan public funds mostly bene�t the

otherwise excluded poor. There is thus no real crowding-out e�ect in our study area since public

intervention targets individuals who have otherwise no access to decentralized �nancial services. In

particular, eligible households for the public works program who are excluded from group-based or

from private �nancial systems are more likely to enroll in the public works program, which thus

acts de facto as an alternative social insurance system.
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8 Appendix

Table 9: Summary statistics

Variable Mean SD N
Read 0.597 0.491 402
Age 43.9 13.7 402
Age squared 2117 1347 402
Female 0.552 0.498 402
Couple 0.701 0.458 402
Village Native 0.48 0.5 402
Nb of children in the HH 2.6 1.66 402
Risk Aversion 3.47 1.72 396
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Table 10: E�ect of income on participation in the empirical literature

Dependent
variable

Explanatory variable Coe�cient Paper Country

Non FG Log of real income 0.074 Alesina and
La Ferrara (2000)

US

Food
consumption

Income percentile Jalan and Ravallion
(1999)

China

ROSCA Income + Kedir and Ibrahim
(2011)

Ethiopia

ROSCA Individual income, expenditures
on non-durable goods

0.008, + Dagnelie and
Lemay-Boucher (2012)

Benin

ROSCA Per capita expenditures in t-1 + Haddad and Maluccio
(2003)

South Africa

ROSCA Iron sheet roof/salaried job 0.73 Gugerty (2007) Kenya
Fixed rosca Relative income (less present

biased) and income (not ***)
+1.51*,
0.002

Nguyen (2009) Vietnam

ROSCA Total income (female share of
income), food expenditures

+ Anderson and Baland
(2002)

Kenya

ROSCA Percentile rank of the hh's
income

+ Levenson and Besley
(1996)

Taiwan

ROSCA Log of expenditures + Kimuyu (1999) Tanzania &
Kenya

Burial
society

Assets and expected income hump-
shaped

Berg (2014) South Africa

Burial
society

Log income + but
small

Ardington and
Leibbrandt (2004)

South Africa

Burial
society

Landholdings and livestock
units

+ but
small

Dercon et al. (2008) Ethiopia

Burial
society

Assets-rich + Godquin and
Quisumbing (2006)

Philippines

Income Participation in groups + Haddad and Maluccio
(2003)

South Afric
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Figure 4: Ubudehe Social Mapping
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Table 11: Social coverage - Comparison of means

Mean Formal GR PW Public progr None

N 90 237 48 86 90
Female -0.12** 0.04 -0.06 -0.02 0.05
Age -2 -0.3 -2.1 0.5 0.05
couple 0.08** 0.06 0.06 -0.05 -0.04
widow -0.04 0.01 -0.05 0.02 -0.04

distance to road -0.14 -0.19 0.14 -0.14 0.52***
Nbr of adults 0.14 0.04 -0.11 -0.04 -0.11
schooling 0.15*** 0.01** 0.07 0.0 -0.14**
read 0.2*** 0.16*** 0.03 -0.03 -0.23***

assets (RWF) 42687*** 12598** -17302* -19027** -24671***
log assets 0.65*** 0.38*** -0.51*** -0.38*** -0.55***

�nancial support 0.03 0.07* -0.05 -0.07 -0.10**
remittances -0.0 0.12*** -0.05 -0.04 -0.1**
own business 0.23*** 0.09** -0.03 0.06 -0.12***
Nbr dead in 94 0.38 0.42* -0.6* 0.38 -0.67**
Nbr close friends 0.45* 0.89*** -0.08 -0.35 -0.75***
ex-prisonners -0.05* -0.0 -0.07* -0.09*** 0.08***

Years in residence -3.76** 3.2** 0 -0.7 -3.09**
land value (RWF) 1010986*** 341340* -132423 -413055* -573822**
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Table 12: Ubudehe classi�cation

Nb Name Description

1 Abatindi
Nyakujya /
The Most
Vulnerable

It are people that have almost nothing; they do not have land nor �elds. Even
the house is almost devastated or they do not have a house at all. It are

people that wear dirty and torn clothes, having no food. They are marginal.
They have an inferiority complex towards others. It is di�cult for them to be

with others. Given their situation, they can not be together with others.
They live thanks to what they ask others. They are agricultural workers or
sometimes persons without strength not able to cultivate the �elds of others.

Nobody that can help them.

2 Abatindi /
The

Vulnerable

They have a lot of �elds and cattle. A big and beautiful house, even with
some servants. But they have no salaried job or only a small salary. They
sometimes run a small business. But, nevertheless, they can have money as
they sell part of their production, as they have enough provisions. In the
family they can have wage-earning children as they have gone to school.

3 Abakene /
The Poor

Somebody that has a house and a �eld with minimum one or two cows. They
have a not too bad production. They live from their own harvest and seldom
work for others. What is lacking is money. Those are people that can hold
out in di�cult periods as they have something and cattle. When there is a

serious problem, they can sell something or part of the production to solve the
problem. They can even go to the bank as they have something to mortgage
(cattle, �elds etc.) Those are people who have no education. They know how
to live but they have no training. Between them, there are some that have
money but they do not do anything with it as they have no education. They

are happy with their possessions, but they do not think of the future.

4 Abakene
Bifashije /

The
Resourceful

Poor

They have parcels of land, but insu�cient. Their �elds are not productive.
But they might have some cattle. But only small cattle (a goat or a sheep),
sometimes only one single animal, not more. As they do not have that much
money, they occasionally work for others. They do agricultural work when
there are problems like a drought. They sometimes have enough to eat as
they have gone to the market, but they have no stocks. When they have

credit, it comes from neighbours or friends. They have a house but they do
not often have the occasion of having cash money.

5 Abakungu /
The Food

Rich

At least they have a small �eld, but not productive. It are people living from
work in others' �elds. They have a bit of arable land, but with an insu�cient
harvest. They do not have cattle. They have a house, but not a comfortable
one. They try to strike an alliance with people that have something in order

to have something to eat.

6 Abakire /
The Money

Rich

They have �elds, a lot of cattle and money. They sell part of their
production. They have a nice house, covered with concrete. They employ
agricultural workers and have servants. They are educated so that they can
send their children to school. They have the means to pay the tuition for the
children. They have nice clothes; you can see that they are all dressed up.
They are set apart in the neighbourhood. You can see it when they arrive.
With the means they have and their level of education they can buy a

modern cow (cow of a better race producing more milk or meat) or a bicycle,
a motorbike or a car. They can solve any problem as they know many people.46



Table 13: Exclusion: Quartiles of Assets

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

FG Insurance Roscas Both FG men FG women

Assets_Q1 -0.1311∗ 0.1104∗∗ -0.1962∗∗∗ -0.0453 -0.1555 -0.0723

(0.0714) (0.0529) (0.0681) (0.0535) (0.1145) (0.0936)

Assets_Q2 -0.0171 0.1249∗∗ -0.1542∗∗ 0.0121 -0.0999 0.0898

(0.0702) (0.0521) (0.0670) (0.0526) (0.1084) (0.0956)

Assets_Q3 0.0906 0.0548 0.0374 -0.0015 0.0925 0.1322

(0.0679) (0.0504) (0.0648) (0.0509) (0.0963) (0.0968)

_cons 0.1071 -0.1222 0.1196 0.1098 0.6649 0.1417

(0.2877) (0.2132) (0.2746) (0.2156) (0.4595) (0.3561)

Controls YES YES YES YES YES YES

District FE YES YES YES YES YES YES

N 402 402 402 402 180 222

adj. R2 0.089 0.005 0.046 0.012 0.090 0.106

Standard errors in parentheses

Controls include Able to read, Age, Age squared, Living in couple

Female, Nb of children in the HH, Village native, Risk aversion

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 14: Exclusion: Quintiles of Assets

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

FG Insurance Roscas Both FG men FG women

Assets_Qu1 -0.1917∗∗∗ 0.0908∗ -0.2511∗∗∗ -0.0314 -0.2039∗ -0.1489∗

(0.0636) (0.0473) (0.0606) (0.0476) (0.1039) (0.0824)

Assets_Qu2 -0.1590∗∗ 0.1349∗∗ -0.2604∗∗∗ -0.0334 -0.1887 -0.0846

(0.0742) (0.0552) (0.0706) (0.0555) (0.1146) (0.1006)

Assets_Qu3 0.0100 0.0512 -0.1309∗∗ 0.0897∗ -0.0461 0.0768

(0.0667) (0.0496) (0.0635) (0.0498) (0.1006) (0.0903)

_cons 0.2136 -0.1071 0.2361 0.0846 0.6678 0.2522
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(0.2855) (0.2122) (0.2716) (0.2133) (0.4527) (0.3536)

Controls YES YES YES YES YES YES

District FE YES YES YES YES YES YES

N 402 402 402 402 180 222

adj. R2 0.095 0.006 0.058 0.024 0.086 0.107

Standard errors in parentheses

Controls include Able to read, Age, Age squared, Living in couple

Female, Nb of children in the HH, Village native, Risk aversion

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 15: Exclusion: Log of Assets

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

FG Insurance Roscas Both FG men FG women

ln_Assets 0.0415∗ -0.0388∗∗ 0.0716∗∗∗ 0.0087 0.0628∗∗ 0.0085

(0.0211) (0.0155) (0.0201) (0.0157) (0.0315) (0.0288)

_cons 0.0730 -0.0137 -0.0134 0.1000 0.5034 0.1423

(0.2776) (0.2041) (0.2642) (0.2065) (0.4261) (0.3489)

Controls YES YES YES YES YES YES

District FE YES YES YES YES YES YES

N 402 402 402 402 180 222

adj. R2 0.078 0.009 0.039 0.014 0.091 0.087

Standard errors in parentheses

Controls include Able to read, Age, Age squared, Living in couple

Female, Nb of children in the HH, Village native, Risk aversion

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 16: Exclusion: Inherited land

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

FG Insurance Roscas Both FG men FG women
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land_bequest 0.4782∗∗∗ -0.2011∗∗∗ 0.5123∗∗∗ 0.1752∗∗∗ 0.4740∗∗∗ 0.4802∗∗∗

(0.0538) (0.0419) (0.0503) (0.0428) (0.0671) (0.0938)

constant 0.0663 0.0478 0.0303 0.1065 0.1427 0.3739

(0.2531) (0.1850) (0.2220) (0.2013) (0.3135) (0.3972)

Controls YES YES YES YES YES YES

District FE YES YES YES YES YES YES

N 402 402 402 402 222 180

adj. R2 0.225 0.051 0.210 0.054 0.261 0.194

Standard errors in parentheses

Controls include Able to read, Age, Age squared, Living in couple

Female, Nb of children in the HH, Village native, Risk aversion

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 17: Exclusion: Market integration

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

FG Insurance Roscas Both

mkt_integration 0.1937∗∗∗ 0.0260 0.1347∗∗∗ 0.0330

(0.0499) (0.0377) (0.0487) (0.0375)

sold_neighbours 0.0920 -0.0043 -0.0253 0.1217∗∗∗

(0.0594) (0.0449) (0.0580) (0.0446)

constant -0.1226 0.0324 -0.1591 0.0041

(0.2729) (0.2060) (0.2662) (0.2049)

Controls YES YES YES YES

District FE YES YES YES YES

N 402 402 402 402

adj. R2 0.110 -0.008 0.027 0.031

Standard errors in parentheses

Controls include Able to read, Age, Age squared, Living in couple

Female, Nb of children in the HH, Village native, Risk aversion

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 18: Exclusion: Ubudehe categories

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

FG Insurance Roscas Both FG men FG women

ubudehe 1 -0.2163∗∗ 0.0425 -0.2593∗∗∗ 0.0005 0.0827 -0.4533∗∗∗

(0.0968) (0.0717) (0.0924) (0.0721) (0.1409) (0.1370)

ubudehe 2 -0.0434 0.0590 -0.1348∗∗ 0.0324 -0.0208 -0.0692

(0.0549) (0.0406) (0.0524) (0.0409) (0.0931) (0.0685)

Constant 0.1102 -0.0334 0.0909 0.0526 0.3846 0.1988

(0.2841) (0.2103) (0.2710) (0.2116) (0.4550) (0.3456)

Controls YES YES YES YES YES YES

District FE YES YES YES YES YES YES

N 402 402 402 402 180 222

adj. R2 0.079 -0.004 0.035 0.012 0.067 0.128

Standard errors in parentheses

Controls include Able to read, Age, Age squared, Living in couple

Female, Nb of children in the HH, Village native, Risk aversion

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 19: PW bene�ciaries: Logit, Marginal E�ects at the mean

(1) (2)

PW PW

GRIF_12m (d) -0.3982∗∗

(0.1712)

couple (d) 0.3810∗∗∗ 0.3621∗∗

(0.1423) (0.1490)

excluded formal (d) -0.3634∗∗

(0.1759)

excluded group-based (d) 0.5447∗∗∗
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(0.1732)

excluded individual tft (d) 0.3617∗∗

(0.1586)

Controls YES YES

District FE YES YES

N 66 66

adj. R2

Marginal e�ects; Standard errors in parentheses

(d) for discrete change of dummy variable from 0 to 1

Controls include Able to read, Age, Age squared,Female, Spouse native, Nb of children in the HH,

Tertiles of assets, distance, independent labour, Nbr friends, Years in residence

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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