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ABSTRACT
The Effect of Informal Credit on Welfare: Econometric Evidence from Post-Conflict Burundi

Sanne de Boer
Department of Social Science, Wageningen University
Currently quantitative studies on both informal credit in general and microcredit in conflict situations are not
available. Because of the current focus on the development of a formal credit market in Burundi, it is very
important that attention is given to the more traditional informal sector that is already established. The main
question in this research therefore is how informal credit affects welfare of post-conflict Burundian
households. Next to this it is researched how this relation is influenced by the 1993-2003 crisis. Using an
extensive dataset based on household and community surveys performed in 1998, 2007 and 2009, this study
shows that a households welfare does not change due to informal credits taken by this household. Important
considerations are reverse causality between having a credit and welfare, possible substitution effects of
informal credit, the restricted dataset and the estimation of a proper counterfactual.
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(Robert) Lensink. Their enthusiasm, encouragement and willingness to help me with structuring my thoughts
has been indispensable to successfully complete this thesis.
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Even though there are many more people (flatmates and parents included) who I would like to thank for being
supportive and cheering me up when I had some hard times (and of course for sharing many joyful moments),
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Finally, as for expressing the pleasure of getting inspired by reading the book of Andy Field, and as
counterbalance for his website (http://www.statisticshell.com) I will end with one of the rules established by
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CHAPTER 1: INTRODUCTION
On 14 October 2006 Juurd Eijsvoogel blogged about a speech given by H.R.H. princess Máxima during a
financial conference, two days before the day that Muhammad Yunus, the founder of microcredit, received
the Nobel prize for peace. Many arguments against Máximas positive view on microcredit were brought up in
different reactions on this blog. However, the list of reactions ended by the story of Ineke, a single mother in
Amsterdam who had desperately tried to get a job, but did not get one. On 28 June 2009 she writes about a
friend who had finally lent her 50.000,00 guilders to start up a small business after the banks denied this loan
request. Now she owns a nice boutique. Ineke concludes by explaining how grateful she is to this friend, not
only for the money that he has invested, but also because he has put his trust in her (Eijsvoogel, 2006).
Princess Máxima ended her speech with the politically correct words “let’s not forget that the essential goal is
to strengthen and spread the availability of good financial services to those presently outside the financial
system. Just because someone has practically no material possessions, that person should not be denied the
possibility and the hope of improving his or most likely her own situation through their own efforts! (Princess
Máxima, 2006).” Ineke is a very bright example of how I think Máximas words also could be interpreted, not
only with the spread of formal institutions, but also with attention to the informal market that is already
established.
The example I just mentioned plays in the Netherlands. This thesis however does not cover microcredit in a
well-organized country like the Netherlands, but deals with the informal credit sector in Burundi. By
understanding which people are involved in the informal credit sector and how they benefit, these people may,
in the end, be able to write stories as successful as Ineke.
The rest of this chapter describes the background of this study, explains the hypotheses, states the research
questions and provides an outline of the rest of this thesis.

1.1

BACKGROUND OF THE STUDY

Back in the 1970’s Muhammed Yunus started providing small loans to groups of local villagers in Bangladesh.
After some time, contrary to expectations, Yunus claimed to make profits with his loans and his clients would
pay back reliable. The sector grew, institutionalized, and in 2005 around 65 million of merely unbankable
people were served by microfinance institutions (MFIs) in a lot of different countries (Armendáriz and
Morduch, 2010). Recently formal microcredit is not only seen as a means to help poor people escape from
poverty, but also as a viable path for war victims to escape economic disintegration (for example Hudon and
Seibel (2007) and Takahashi et al. (2002)).
But how did the idea of Muhammed Yunus develop into a means for post-conflict recovery? From the end of
the Cold War the international community started developing peace building activities and only in 2005, the
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United Nations decided to establish a peace building commission. This introduced the demand for more
standardization and research into effective ways of reconstruction after conflicts (Collier et al., 2006). Bozzoli
and Brück (2009) come up with some recommendations on which governments or donor organisations in rural
post-conflict areas should focus. One of these is the enhancement of returns to existing private sector
activities, which encourages agricultural investment and market participation.
The importance of the development of the private sector in a post-conflict area is also increasingly mentioned
and specified by development agencies since direct post-conflict development cannot be seen apart from
economic long term development (Nagarajan, 1999). Kusago (2005) refers to Castillo (2001) when she
examines the role of the private sector and identifies the most important factors for private-sector
development in post-conflict situations: the development of infrastructure, regulation of the private sector,
stimulation of foreign investment, development of human resources, export promotion and development of
the credit market.
Even though Collier et al. (2008) prove that economic reconstruction actually reduces the risk of further
conflicts substantially and albeit the growing amount of impact studies on formal microcredit, currently only
few studies about the effect of microcredit as means for post-war recovery exist and quantitative studies on
this topic are largely absent.
Results from qualitative studies are however diverse. Some show that there cannot be many short term effects
going along with a formal microcredit program and they question whether those projects really help in the
reconstruction of post-war environments or that it can better be left for long term developments in a more
stable situation (Takahashi et al. 2010). Others argue that formal microcredit can play an important role in the
transition from relief to reconstruction and long-term development (Hudon and Seibel 2007). Ohanyan (2002)
argues that both visions can go together. On the one hand formal microcredit can be regarded as a strong
incentive for building interethnic communities since trust is needed. On the other hand, a commercial
approach focuses on long term financial and organisational sustainability.
Contrary to the studies mentioned above, Wilson (2002) warns that a standardized formal microcredit
approach will not immediately work in a post-war situation, informal credit is more appropriate in this setting.
Firstly because the basics of the formal credit market (functioning markets, security and trust) are absent.
Another explanation is that post-conflict relief grants can be wrongly interpreted. Recapitalizing existing
microcredit programs might have long term negative effects (Wilson, 2002). This is, for example, seen in
Rwanda where a non-repayment culture came into existence when MFIs received donor money. The MFIs did
not feel responsible for repayments and borrowers started to see their loans as a gift (Aquadev, 2010).
According to Wilson (2002) not only from the perspective of credit supply is the informal sector able to
respond more effectively compared to the formal sector, but also from the perspective of the demand for
credit. Victims, like internally displaced persons and refugees, are particularly vulnerable as they face many
problems in obtaining credit. Often they have seen their assets disappear, their demand for loans is small, and
2
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credit is only taken when there is no alternative. This means that small, flexible, individual and short term
loans are preferred. The informal credit market can adapt more easily to these demands.

1.2 RESEARCH QUESTIONS
The introduction above leads to the following main question:
Can informal credit be seen as a means to improve household welfare in post-conflict Burundi?
To answer this question the following sub questions have been identified:
1.

What are the effects of taking informal credit on welfare if households have not experienced conflict?

2.

What are the effects of taking informal credit on welfare if households have experienced conflict?

1.3 THESIS OUTLINE
The next chapter starts with a sketch of the research area: Burundi. It briefly describes the financial sector and
continues with the conflict that took place between 1993-2003. The third chapter continues with a theoretical
framework describing the two main concepts used throughout this thesis: informal credit and conflict. The
fourth chapter proceeds with the research design. It includes a description of the dataset, key variables and
the used method of econometric testing. In the fifth chapter results of the analysis are presented. The last
chapter is dedicated to a conclusion and discussion based on results described in chapter five.
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CHAPTER 2: BURUNDI
Some information will be useful to understand the Burundian context and interpret the results from this thesis.
Firstly, I will give some background on the Burundi, discuss the microfinance sector in Burundi and explain the
backgrounds of the crisis between 1993 and 2003. I would like to refer to others for a more detailed
description of Burundi and the crisis between 1993 and 2003 (For example: Ngaruko and Nkurunziza (2000),
Uvin (1999), Ndikumana (2005) and lastly Berwouts (2006) who describes Burundi vividly).

2.1 POVERTY AND THE MICROFINANCE SECTOR
Burundi (see figure 1) is a small land-locked
country bordering the Republic of Congo,
Tanzania and Rwanda. The country is one of the
most densely populated in Africa with eight
million inhabitants. For the predominantly rural
society, coffee exports account for more than
60% of the export revenues, providing income to
some 800.000 households. As 81,3% of the
population lives below the poverty headcount
ratio of $1.25 a day and 93.5% lives below the
poverty headcount ratio of $2,00 a day (both in
2006), an average GDP growth rate of 3%
(between 2003 - 2008) and an estimated
population growth of 2,8% (in 2009) this country
belongs to the poorest in the world (Worldbank
2011).

Figure 2: Burundi

As clearly stated in a financial sector assessment performed in July 2009 (IMF-Worldbank) the Burundian
microfinance sector faces major challenges. It is needed to update the regulatory framework, develop
supervision and promote professionalization of the sector.
Nowadays the influence of the Burundian microfinance sector is very small. 78,6 % of the assets held by
financial institutions are centred around formal banks, mainly operating in urban areas like the capital
Bujumbura. 45% of all branches are located in this city and loans are mainly targeted at urban enterprises and
wage earners. Only 5% of the total assets are held by microfinance institutions (MFIs). The target group of
MFIs is the 80% of the Burundian population that lives in rural areas, though only 4% is a member of an MFI
(not all accounts are actively used). Members of formal banks are even scarcer. 1,9% of the total population
has a bank account and only 0,42% uses the available credit services.
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As can be seen in table 1 there are 24 active Microfinance institutions (The last category, Savings and loan
cooperatives, is also referred to as COOPECs in the rest of this thesis). It is difficult to make statements about
the quality of the 24 organisations, but inspections by the Bank of the Republic of Burundi showed that the
sector struggles with serious problems regarding accounting, governance and lack of control. Also the targeted
group is troublesome since 80% of all loans supplied by MFIs are given to wage earners living in rural areas.
Only two very young and small MFIs that operate in the northern provinces Cibitoke, Muyinga, Kirundo, Ngozi
and Kayanza have their clients mainly in the agricultural sector (coffee). Therefore, only a very small share of
the rural population is reached (IMF-Worldbank, 2009). Reports on the informal credit market in Burundi are
unavailable.
Table 1: Microfinance in Burundi (June 2008)

1

2.2 A HISTORY OF CRISIS
In this section I will briefly discuss the history of Burundi to shed some light over the crisis Burundi has gone
through.
After the second World War, German territory was split up and Burundi was transferred to Belgium. Until
independence in 1962 the country was part of the Belgian colony Rwanda-Urundi. Nowadays Rwanda and
Burundi are two separate countries, but they are considered to be very similar, with most importantly the
similarity in ethnic composition (even though the percentages change slightly over time, approximately 85% of
the population is Hutu, 14% Tutsi and 1% Twa). During colonial times ethnicity was formalized and political
structures were created along ethnic lines. After independence, a polarized society remained in both Rwanda
and Burundi (Ndikumana, 1998). Since then, Burundi witnessed five civil conflicts of which the last episode
started in 1993 with the assassination of the first democratically elected president Melchior Ndadaye. This was
followed by large scale murdering of Tutsis and moderate Hutus. The army responded by taking reprisals
against Hutus to “restore order” (Verwimp and Bundervoet, 2009). According to Uvin (1999) and Ngaruko and
Nkurunziza (2000) one of the main causes of the post-colonial conflicts in Burundi was discrimination regarding
access to resources. As this discrimination took place along political structures (that was based on ethnical
lines), the conflicts resulting from this discrimination became ethnic as well. Oppression and denial of ethnicity
were the elite’s tools to stay in power.

1

Source: Data collected by the mission from the BRB and RIM, in: IMF-Worldbank, 2009
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Moreover, many other factors have impacted the development of conflicts in Burundi. Firstly, tensions in
Rwanda appear to have a mirror function. The events in Rwanda gave grounds for the Burundian Tutsis to
become very suspicious towards their Hutu compatriots (the Burundian tutsis claimed that Hutus were, if they
got the chance, génocidaires). It needs to be said that this mirror function also worked the other way around
as Rwandan Hutus foresaw a nightmare coming true if Tutsis would seize power (Uvin, 1999). Next to the
interaction between Rwanda and Burundi the heavy dependence on the export of primary goods (mainly
coffee), poverty, high population density, low education level and the availability of largely inaccessible areas
facilitated the war to continue (Ngaruko and Nkurunziza, 2000). Some minor rebel groups signed the Arusha
peace agreements in August 2000. However, the intensity of the war only decreased from 2003 onwards as a
result of the new president announcing a cease fire and allowed the rebel leader to be incorporated in the
government (verwimp and Bundervoet, 2009).
After the end of the conflict Burundi was left with many victims, not only deaths and injuries, but also a
destroyed infrastructure, displaced populations, decreasing assets and deterioration of institutions seem to
have pushed households into poverty (Voors et al., 2010). During a meeting of the United Nations Security
Number of deaths

Council on the situation of Burundi (2008) it
1,200

was stipulated that recent developments in

1,000

Burundi are positive. (Security Council, 2008).

800

Even though debate about the vision of the
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Figure 2: Battle-related deaths (number of people), World Bank
(2011))
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dropped from 2003 as can be seen in figure 2.
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CHAPTER 3: THEORETICAL FRAMEWORK
The third chapter of this thesis elaborates a theoretical overview of the two most important concepts: informal
credit and conflict. This framework provides the theory that forms the basis of the hypotheses of this thesis.

3.1 INFORMAL CREDIT
This first section starts with the differences and similarities between the formal and informal credit market and
elaborates on the implications of the introduction of a formal microcredit sector and what effects this has on
the informal credit market. Secondly this section discusses underlying requirements for a functioning informal
credit market and which households are more likely to access informal credit. Lastly this section explores
empirical studies about the effects of informal credit and formal microcredit.
3.1.1 FORMAL CREDIT vs. INFORMAL CREDIT
For many formal banks, operating is not a viable option in rural or poor areas because of mismanaged
resources and interest rate restrictions. Moreover, moral hazard and adverse selection cause serious problems
because transaction costs are high and collateral is scarce in these areas. Some more formal microfinance
innovations provide ways around these problems, for example the system of rotating saving and credit
associations (ROSCAs) or group lending. These, and other innovative microfinance initiatives, have flexible
attitudes to collateral and selection strategies of borrowers, creating dynamic incentives (Armendáriz and
Morduch, 2010 and Demont, 2010).
But why would there be a need to intervene and implement microcredit programs? One argument is that
interest rates asked by money lenders are too high. Others come up with the argument that informal
moneylenders consciously discourage the start of new businesses and practices because this would undermine
their own position. But even though these drawbacks of the informal sector, interventions should not be made
without taking this sector into account. An evaluation of the market and its failures is required. (Armendáriz
and Morduch, 2010).
Demont (2010) explores a model that measures the impact of the introduction of formal microfinance and
argues that if a MFI chooses the safest projects, the information problem for informal money lenders worsens.
This forces informal money lenders to ask higher interest rates. Bose (1998) finds similar results and Hoff and
Stiglitz (1997) show that a subsidized formal credit sector also leads to increased interest rates demanded by
money lenders. Interviews with three money lenders in India confirmed these findings. They explained that the
risk of their business had become more risky after the introduction of an MFI in their region (Jodhka, 1995).
Establishing a formal credit market does not mean that the more traditional informal credit sector is
eliminated, therefore Diagne (1999) suggests that formal and informal credit fulfil different functions in a
households intertemporal transfer of resources. In villages where formal credit is not initiated, households rely
on informal lenders alone. Different from expectation it appears that this rural informal credit markets are
9
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more competitive than typically imagined, often more credit sources are available within rural areas and it is
relatively easy for new money lenders to enter the market (Armendáriz and Morduch, 2010).
A particularity of the informal sector is the screening and monitoring methods that are often used. Wilson
(2002) explains that mutual trust and a lenders knowledge of his borrowers are the most important aspects of
the informal credit market. Therefore informal lenders accept borrowers if there is a reason to trust them,
physical collateral is not always required. For example if borrowers live in the proximity of the lenders, if they
are related through family bounds or if they are recommended by acquaintances or friends. In northern Ghana
for example borrowing from family members and friends is the norm. Monitoring borrowers can be done
easily by regularly visiting the household of the borrower, but even if borrowers live further away monitoring
is relatively easy since the borrower knows that he is recommended by someone he knows (Aryeetey, 1998).
Mookherjee and Ray (2001) summarize more specific characteristics of the informal credit market: oral
agreements are more common than written contracts, little or no collateral is demanded, the market is based
on long-term exclusive relationships including repeated lending, interest rates are typically higher than bank
interest rates, sometimes there are interlinkages with other markets and lastly credit rationing is a common
phenomenon.
3.1.2 WHO ARE THE INFORMAL BORROWERS
First of all there are various authors describing how social capital can be seen as the basis of the informal
credit market. It should be mentioned that social credit is used to explain an immense range of phenomena
and has become a very extensive concept as it includes a variety of social dimensions like trust, norms and
networks (Durlauf and Fafchamps, 2004).
One of the authors linking social capital to informal credit is Wilson (2002), who sees mutual trust and lenders
knowledge about the livelihood of borrowers as the basis of the informal credit market. Isham et al. (2002)
complement and write that in countries with poorly functioning governments and abundant civic engagement,
informal networks based on social capital become substitutes for the failed state. Consequently informal credit
markets, informal contractual arrangements community run schools, etc. are used as coping strategies.
These views are confirmed by Narayan and Pritchet (1999). They relate a positive relation between trust and
income to membership of networks (for example informal credit or business networks). Haddad and Maluccio
(2003) find resembling results. In fact these studies imply that group membership involve access to financial
means and this actually influences household expenditure. Lastly Santos and Barrett (2011) find in Ethiopia
that the effect of credit rationing leaves out poorer community members because they are less socially visible
compared to their wealthier neighbours. Being known is a necessary condition for inclusion in the informal
credit network.
Empirical work in Uganda shows that taking an informal loan is not only dependent on whether social capital is
available, but it is also related to age, sex, education level, dependency ratio, household expenditure and
regional location (Okurut et al., 2005). Barslund and Tarp (2008) add that a household must also have the
10
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demand for a loan. Furthermore, their study in Vietnam shows that older and better educated households are
less likely to have an informal loan. Conversely, households that have defaulted before, are more likely to have
an informal credit. However, in their sample pooling the demand for formal and informal credit blurs the
picture of rural credit demand. The demand for informal and formal credit cannot be seen as two different
demand functions, but neither can they be taken together. Li et al. (2011;a) show for example that not only
income, self-employment and official status positively contribute to the accessibility of formal credit. Also
initial capital, household size, a negative attitude towards debt and access to alternative credit sources are
negatively related to the accessibility to formal loans.
3.1.3 THE EFFECTS
Informal credit use can be associated with consumption smoothing and risk sharing (Fafchamps and Lund,
2003; Alvi and Dendir, 2009). This is also found by Schindler (2009), who uses a qualitative dataset to explain
that informal (urban) credit among market women in northern Ghana is very important to trading business
and serves mainly as a strategy for managing risks. Loans are used to keep consumption stable and by
continuously borrowing and repaying loans (also when no shocks occurred) women try to strengthen their link
to informal lenders. Though, it is argued that the costs to maintain this connection prevents the women from
growing out of poverty on the long run. Because of the focus on consumption smoothing and risk sharing,
quantitative research into the effects of informal loans on poverty or welfare are very scarce, if not absent.
The effects of formal microcredit programs on poverty and welfare on the other hand are discussed
extensively. Among others (for example Pearson and Watson, 1997; Khandker, 1998; Nguyen et al., 2007; Li et
al., 2011;b), Mahjabeen (2008) finds positive effects of formal microcredit on welfare. Specifically he explains
in his study that microcredit enhances welfare because income raises consumption levels and microcredit
reduces income inequality in Bangladesh. In his study on Bangladesh, Khandker (2005;a) for example shows
that the impacts on extreme poverty in Bangladesh are slightly higher than the impacts on moderate poverty.
Other results suggest a more moderate optimism about the effects of formal microcredit on welfare. Barnes et
al. (2001) write that microcredit programs can reach and serve the poor. Their study shows some positive
impact, but the authors add that household size and structure have strong influence on poverty as well. This
implies that microcredit might only have a relatively small effect on poverty reduction. Copestake et al. (2001)
find that formal microcredit only had positive effects for borrowers who graduated from their first to their
second loan, but borrowers who left the programme after receiving one singular loan were often worse of.
Studies of Diagne and Zeller (2001) in Malawi and Coleman (1999) in Thailand find statistically insignificant
impacts of microcredit programs on income or welfare. Furthermore Banerjee et al. (2009) find that the
impact of a newly established microfinance institution in India did increase investments and expenditure on
durable goods, but the monthly average expenditure per capita did not change at all.
In short, results range from very positive effects on welfare to moderate, insignificant or negative findings.
Although the absence of quantitative studies on the effects of informal credit on welfare, some authors relate
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informal credit to consumption smoothing and risk sharing. Because of these two phenomena, borrowers are
assumed to be unable to increase their welfare through informal credit. Taking into account both the
moderate and negative effects of formal credit and the relation between informal credit and consumption
smoothing/risk sharing, the first hypothesis states that informal credit does not influence the welfare of
households if there is no conflict involved.

3.2 CONFLICT
The effects of conflict are rather extensively researched. For example, Verpoorten and Berlage (2007) find that
Rwandan households that experienced conflict are driven down along the income distribution curve. The
effects of conflict on welfare in Burundi are researched by Verwimp and Bundervoet (2009). They find that in
Burundi welfare decreases if villages have more intensely been subject to the conflict, but results change if a
household member joined the rebel forces. Households of which at least one of the members had joined the
rebel forces actually faced an increase in welfare.
Next to the effects of conflict on welfare under peaceful circumstances, the effect of credit might be different
if a country has a history with a lot of conflict. The studies mentioned in chapter 2.1 are only based on the
effects of formal microcredit in countries where conflict has not been a major problem. Actually the effects of
formal credit in conflict situations have not been largely researched and therefore it might be more convenient
to compare post-conflict with post-disaster situations. Even though both shocks and disasters have their own
particularities as for example conflicts are often organized around social class, ethnicity, religion, region, or
some combination of these factors. Civil war is not necessarily irrational, but can be merely seen as a product
of certain objectives like political, or economic opportunities and human rights (Murshed, 2002). But conflict
and disaster also share some common characteristics, e.g. they both destroy economic institutions, public
governance, networks and social relations. Moreover, in both cases existing MFIs often lose their clientele
because of defaulting behaviour due to displacement or collateral loss (Hudon and Seibel, 2007).
Based on studies in a post-disaster context some different effects of credit are examined. One of the disasters
after which some quantitative analysis is performed, is the 2004 tsunami in the Indian Ocean. Becchetti and
Castriota (forthcoming) find that post-tsunami loans have a positive effect on the recovery of borrowers. This
effect is significantly stronger for borrowers affected by the tsunami than the borrowers non-affected. This
implies that microcredit is even more important after a shock, than during a stable period. Crawford (2007)
finds that the establishment of MFIs does not have important short term effects. His explanation includes the
time that is needed to start up a program. This is in line with Nagarajan (1999) who argues that conflict
affected countries are, after the immediate post-conflict stage, just like any normal country. On a long term
therefore, building sustainable financial institutions requires the same conditions as normal developing
countries.
Khandker (2007) studies coping strategies of households impacted after another shock: The 1998 floods in
Bangladesh. He concludes that the amount of people who are able to cope with the shock increases if
12
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microcredit is available. Next to this, both consumption and asset holding increased if people were actually
borrowing.
Even though the theoretical view of Nagarajan, and the findings of Crawford, some other empirical studies
measuring the effects of fomal microcredit in post-disaster situations show positive effects. And in the study of
Becchetti and Khandker borrowers impacted by the conflict showed an even stronger effect resulting from
microcredit. Even though the results from post-disaster studies are supposed to be comparable with postconflict situations (Hudon and Seibel, 2007) the effects of conflict might be more extensive and also work
through the basis of informal credit: Trust. However, to this question literature does not give a clear-cut
answer. Bellows and Miguel (2006) for example suggest from their research in Sierra Leone that political
participation increases and community networks are more extensive if areas have experienced violence. This
implies that trust increases after a conflict. Stiglitz (2006) however argues that trust weakens due to civil strife.
In short, the effect of credit on welfare in conflict affected areas is not yet researched empirically. Therefore
the hypothesis is based on literature from post-disaster situations. Both the 2004 Tsunami in the Indian Ocean
and the 1998 floods in Bangladesh are disasters that are researched with regard to microcredit. The studies
find that post-disaster loans have significant positive effects on the recovery of borrowers and in one of the
studies, the effect on borrowers affected by the disaster was even stronger than the effect on borrowers that
were not affected by the disaster. Based on this literature the second hypothesis is that the relation between
informal credit and welfare is positive for households that have experienced the conflict.
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CHAPTER 4: RESEARCH DESIGN
To research the relation between informal credit and welfare (taking into account the effects of conflict),
Burundi is selected as research area. Because Burundi has faced a long history of conflicts and attention is
2

currently given to the implementation of formal microfinance (for example by Terrafina microfinance ), it is
interesting and relevant what how informal credit in Burundi works. Therefore this chapter starts with some
backgrounds of the dataset used through this thesis, secondly elaborates on the key variables and lastly
explains the econometric method of testing.

4.1: DATASET
For this research an extensive dataset with
data on household and community level
from 1998, 2007 and 2009 was available. In
1998 the World Bank and the Burundi
Institute of Statistics and Economic Studies
(ISTEEBU) interviewed 3908 households on
391 survey sites in Burundi. In 2007, 100 of
these survey sites were randomly drawn to
be resurveyed for a panel priority survey of
ISTEEBU in collaboration with a research
3

team under the flag of MICROCON . 874 of
the

selected

1000

households

were

retraced and interviewed again. A selection
bias regarding the missing households was
not found by Verwimp and Bundervoet
(2009). Next to the 874 original households,
534 split-off households were interviewed.

Figure 3: Geographical distribution sample

These households were established by people originating from households interviewed in 1998.
The survey in 2007 (performed in the local language Kirundi and translated into French) consists of two parts:
the Burundi Priority Household Survey (BPHS) and the Burundi Community Survey (BCS). In the BPHS normally
the household head was interviewed about a broad range of topics including household characteristics like
income and consumption expenditure, trust and shocks related to the war. The BCS is based on information

2

Backgrounds of this joint microfinance programme of ICCO, Oikocredit International, and Rabobank Foundation can be found on
www.terrafina.nl
3

MICROCON: Micro Level Analysis of Violent Conflict, a five year research programme funded by the European Commission. (MICROCON,
2011), http://www.microconflict.eu/
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received from community leaders and includes general community characteristics like the availability of
services and shocks related to the war.
In 2009 another survey was conducted. Out of the 100 survey sites in 2007, 35 survey sites were drawn to be
interviewed for a third time. Figure 3 shows a geographical distribution of the provinces in which the
researched villages and households were interviewed. From this survey the Questionnaire Individuel 2009-B
(QIB) is used because it provides some data on credit behaviour of households. For this survey, it is also tested
whether drop-out households from 2007 differ significantly from the data gathered in 2009. This is only the
case for the gender of the household head (Voors et al., 2010).
Throughout this thesis, information from both the BPHS and the BCS are used together with data from the QIB.
However, due to the smaller sample size of the QIB only 311 observations are included in the analysis.

4.2 KEY VARIABLES
This section discusses the key variables used throughout this thesis: Informal credit, conflict, welfare, and
community and household characteristics.

4.2.1 INFORMAL CREDIT
This section discusses the variable informal credit.
First a background of the availability of different

Table 2: Availability of informal credit sources providing
credit (Source: BCS)

credit sources and the number of borrowers are
discussed. Secondly some characteristics of the
borrowers within the sample are described. Lastly

Credit source

# of villages

Parents

10

Friends

26

Money lender

8

Commercant

6

Employer

1

Land owner

5

COOPEC

9

Commercial bank

1

NGO

1

Autre

2

Informal credit (parents, friends, money lender,

31

some considerations are explained with regard to
defining informal credit in the context of this
research.
4.2.1.1 Credit availability and credit takers
In

Burundi different

distinguished.

The

credit

sources

sources can
available

for

be
the

respondents of this research are summarised in
table 2. This table shows for example that in 26
villages friends are willing to provide loans. It is also
shown that, when all informal credit sources are
taken together, in 31 villages some form of informal

commercant, employer, land owner)

credit is available. Formal credit on the other hand is

Formal credit (COOPEC, Commercial bank, NGO)

10

only available in 10 different villages.

Total number of villages in the sample

35
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Within the dataset 53 households (out of 311) have taken formal or informal credit between 2003-2007. Only
three of those households have taken a loan from a formal source (COOPEC, MFI or commercial bank). 49 Of
the households have taken informal credit from family or community members. One of the households has
obtained credit from both formal and informal sources. Because this research focuses on informal credit, the
three observations that have taken credit from a formal source are excluded. The observation that
respondents borrow relatively little from formal sources is in line with Wilson (2002) and Bardhan (1998) who
argue that the informal sector is able to respond more efficiently to the demands of rural borrowers after a
conflict.

taken informal loans during the period 1993-2009.
From this graph it can be seen that the total number of
borrowers is rather constant. Only after 2007 the
number of households taking credit peaks.
The line in figure 4 indicates that the group of

Number of households

Figure 4 shows the number of households that have

70
60
50
40
30
20
10
0

borrowers did not change much over years. This is
confirmed by the data: 22 households used credit
during all years

between 2003-2007, fourteen

households used credit during at least two years and

Year
Figure 4: Number of households with credit (Source:
QIB)

only fourteen households used credit during only one year. Though it is necessary to keep in mind that nine of
these last households did only once have a loan between 2003-2007, but did also have informal credit during
at least two years before or after the period 2003-2007.
Furthermore the trend in figure 4 is in line with the limited attention given to the microfinance sector in
Burundi. Terrafina for example, started working on projects in cooperation with two MFIs and the national
network RIM (Réseau des Institution de Microfinance au Burundi) in 2007 (Terrafina, 2009).
4.2.1.2 Characteristics of credit takers
The theoretical framework offered backgrounds about the households that are more likely to take an informal
loan. Important factors were trust, a lenders knowledge about the livelihood of borrowers, functioning
governments, civic engagement, household expenditure, household size, age, sex, education level,
dependency ratio, regional location, the demand for a loan, previous repayment behavior, income, selfemployment, official status, initial capital, attitude towards debt and the availability of alternative credit
sources. To be able to draw a clearer picture of the borrowers from this sample some of the important aspects
mentioned above are analyzed a bit closer. Not all aspects are covered due to restrictions in the dataset.
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Firstly, figure 5 shows the percentage of households
with an informal loan per province. The province with
the highest percentage of households that took credit
can be found in Cankuzo. In Gitega the level of credit
takers is the lowest. Though it is important to
remember that the number of respondents differs
between provinces. Next to the overview of a
geographical distribution of credit taking households,
correlations between credit and the distance to the
paved and provincial roads are calculated. These
correlations show that households located closer to
provincial roads are associated with a significantly
higher chance to having an informal credit between
Figure 5: percentage households with an informal loan

1993-2007. Living closer to a paved road does not per province (Data from the QIB)
result in significant values (results can be found in
table 3).

Secondly, correlations between having credit and some other household/village characteristics are calculated.
These characteristics are based on the survey performed in 1998, because household characteristics from 2007
cannot explain previous credit taking behaviour. Results are shown in table 3 and indicate that total income,
household size, education level and the percentage of women in a household are not significantly correlated
to credit between 2003-2007. Though, the mean age of household members and household total expenditure
do relate significantly. This means that households with a higher consumption expenditure in 1998 and
households with a higher mean age are less likely to have taken informal credit between 2003-2007. The data
also indicates that none of the households that took informal credit between 1993-2007 owned a nonagricultural business in 1998.
Lastly some correlations are calculated between credit and the level of trust households have in their own
household, extended family, community, people in general, teachers, army, police, justice, local authority and
national authority. These levels of trust are based on the question to what extend household trust these
4

categories of people on a 1-6 scale (1 means no trust, 6 means a lot of trust) . From the correlations it appears
that having credit between 2003-2007 significantly relates to the trust people have in their own household
members, their family and people in general. These relations are positive, indicating that having credit
coincides with a higher level of trust put in household members, family and people in general. These findings
are in line with Wilsons (2002) study where he explains that trust is one of the basic requirement for the
informal credit market.

4

Data from the BPHS
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Table 3: Correlation coefficients trust and household variables versus credit between 2003-2007

Level of trust in:

Credit 2003-2007
Coef.

Sign.

Household

0.1379

0.0158

Family

0.1103

Hill

Household variables:

Credit 2003-2007
Coef.

Sign.

Income (1998)

0.0125

8273

0.0547

Household size (1998)

0.0050

0.9311
0.6407

0.5009

# household members finished
primary education (1998)

0.0268

0.0383

People in general

0.1140

0.0473

% women in a household (1998)

-0.0034

0.9531

Teachers

0.0362

0.8173

Mean age of household members
(1998)

-0.1188

0.0149

Army

0.0474

0.4061

Household total expenditure (1998)

-0.1458

0.0108

Police

0.0455

0.4259

Distance to provincial road

0.1083

0.0598

Justice

0.0833

0.1449

Distance to paved road

-0.0097

0.8779

Local authority

0.0127

0.8241

National authority

0.0055

0.9243

The other categories show insignificant correlations between trust and whether households have had informal
credit between 2003-2007. For the categories teachers, army, police, justice, local authority and national
authority this sounds logical because these people are not likely to be directly involved in loan transactions in
the capacity of their public function. The insignificant correlation with the trust households put in people from
their hill does not fit into the image of informal credit, since one would assume that people from the same hill
live rather close to each other and are therefore seen as community members. On the other hand there are
often more villages on a hill, and a community might therefore be only a part of a hill.
4.2.1.3 Considerations regarding the variable informal credit
Within this thesis the variable covering informal credit is regarded as a dichotomous variable taking value 1 if a
household has taken credit during at least one year between 2003-2007 from community members or family.
The variable is regarded as a dummy variable because the group of households that has taken credit remains
largely the same over years and actual loan sizes and conditions are not known, therefore loan sizes cannot be
taken into account.
For the analysis, there is chosen to only use data on loans between 2003-2007. The effects of conflict will not
end together with signing a peace accord. After a crisis there is a difference between the immediate relief
period and the following period of recovery because the impact of the conflict decreases after years. Collier
and Hoeffler (2004) find for example that post-conflict aid can be effectively given during the first decade after
a conflict, with as most important period the third and fourth year. Because the ceasefire was signed in 2003
and the latest welfare level can be measured in 2007 the period in between is covered in this study. Loans
taken during 2008 and 2009 are not included because they cannot explain the welfare level of 2007.
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A first critical remark to the definition of informal credit used throughout this thesis, concerns a potential bias
because it remains unspecified which loans are exactly included in the categories community members and
family. These categories might include many different sorts of credit. For example credit from friends, money
lenders, pawn shops, etc.
Another remark is that the dataset does not provide data on the nature of loans. This means that there is no
information on repayment of loans and what kind of requirements were involved (interest, collateral,
reciprocity etc.). Many credit impact studies are centred around specific programs, which makes it easier to
identify requirements regarding loans. Because this research concerns informal credits, requirements are not
defined along a program.
Lastly it is necessary to make a small remark on some inconsistency in the dataset. It seems logical that
households only indicate to have credit if they face an available source of credit, this is however not the case
for five households (within four different villages). These households do have credit, even though the source
they mentioned does not exist in their village (Based on data from the BCS). This means that rural regions in
Burundi might have additional credit sources next to the sources mentioned above, or villagers go to other
villages where different sources of credit are available. Also it is unsure whether data from 1998 can be safely
associated with having a credit between 2003-2007 because many things can have changed between 1998 and
2003.
Panel A in appendix 3 provides summary statistics of the indicator whether a household has taken a loan.
4.2.2 CONFLICT
As shown in chapter 2.2 Burundi has
experienced a long history of violent conflicts

Table 4: Households taking informal microcredit versus conflict on
household level (Source QIB, BPHS)

of which the most recent started in 1993 and

Credit

no

yes

ended in 2003. A set of two different proxies

Conflict

to measure conflict is used throughout this

no

47

(15.4%)

6

study. The first of these proxies is a

yes

210

(68.8%)

42

dichotomous variable based on Bauer et al.

Total

257

(84.2%)

48

Total

(2.0%)

53

(17.4%)

(13.8%)

252

(82.6%)

(15.8%)

305

(100.0%)

(2010) and Deininger and Okidi (2003). The
dataset contains for example information on different conflict related shocks between 1998-2003 on a
personal level. There are questions on the personal experience of the conflict due to violence. These are for
example ambushes, torture or having been a refugee. But there are also questions on post-conflict effects. For
example questions on reasons for nightmares, imprisonment and not going to school. The variable is based on
all questions asked in the BPHS that are related to the conflict. Therefore the variable takes the value 1 if one
of the household members has indicated to be affected by the conflict.
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Table 4 shows the number of people who have experienced conflict on a household level, combined with the
5

number of people who have taken credit . From this table it can be seen that along the definition of conflict
87,5% of the credit takers has experienced conflict (which is 13,8% of the total sample). For the group of
people that did not have credit 81,7% has experienced conflict (this is 68,8% of the total sample).
Next to the household level measure of violence, a proxy on village level is used because the intensity of
conflict may not only impact the individual choice to take a credit, but might also change the informal credit
market within a village. Firstly, this variable can be calculated using the percentage of households in a village
that has experienced conflict (based on the dichotomous variable described above). These percentages vary
from 37.5 to 100 percent of the households. A two sample t-test (Appendix 1) shows that the difference
between the means of the percentages are not statistically significant different from zero (if the groups are
divided along the dummy variable credit). Therefore it is shown that there is no relation between conflict
experience and taking informal credit between 2003-2007.
Secondly, the BCS sheds light on the number of people in a community that got killed between 1998 and 2003.
In line with Verwimp and Bundervoet (2009), the percentage of community members that got killed during the
conflict will be used as a proxy for conflict intensity. One village in Karuzi experienced the highest percentage
of death: 20,3% of its inhabitants was murdered. Though the intensity between villages differed a lot and 12
villages did not face any deaths at all.
A table including the variables conflict and credit based on a village level intensity conflict variable shows that
the number of households that had credit, but did not experience the conflict increased to 14 (table 5). This
means an increase of eight compared to the same category in table 4. The total number of households that did
not experience conflict almost doubled to 101 households. Using a t-test to analyse the difference of means
between the two groups (with or without credit), it is shown that difference is not significantly different from 0.
The results can be found in Appendix 2.
Panel B in appendix 3 provides summary statistics of the different measures for conflict.
Table 5: Households taking informal microcredit versus conflict on village level (Source:QIB, BCS)

Credit
% death by population
0%
0-5%
5-10%
10-15%
15-20%
20-25%
Total

No
87
133
21
0
12
8
261

Yes
28,0%
42,8%
7,0%
0%
3,9%
2,6%
84,0%

14
28
6
0
0
2
50

5

total
4,5%
9,0%
1,9%
0%
0%
0,6%
16,0%

101
151
27
0
12
10
311

32,5%
48,6%
8,7%
0%
3,9%
3,2%
6
100%

due to six missing values on the dummy that measures conflict, the number of households that have taken credit between 2003-2007 is
only 48 instead of 50.
6

Because of rounding issues the total percentages do not exactly count up to 100%

21

The Effect of Informal Credit on Welfare; Econometric Evidence from Post-Conflict Burundi

4.2.3 WELFARE
To measure welfare, I follow Verwimp and Bundervoet (2009) and take the consumption expenditure per
7

month . In his research, Khandker (2007) tries try to find a relation between floods and welfare growth. He
includes consumption expenditure, but also asset

Table 6: Consumption expenditure per capita per province

holdings

final consumption expenditure, etc

Province

Consumption expenditure
per

in

the

definition

of

welfare.

A

combination of consumption expenditure and
asset holding might be the most realistic.

capita (BiF)

Microcredit will have impact on consumption, but

Bururi

10798.43

as war decreases the total value of household

Cankuzo

10993.38

assets, households will invest after the war to

Cibitoke

7932.18

increase their assets again and this value might

Gitega

17308.87

slowly rise due to microcredit. Though the covered

Karusi

6431.80

post-conflict period is rather short. Therefore I will

Kayanza

12184.28

primarily use consumption expenditure per month.

Kirundo

12129.85

This amount will be transformed to a per capita

Makamba

9030.34

measure because the calculations are easier than a

Muyinga

21958.82

transformation by adult equivalents and results

Mwaro

14022.38

obtained with this measure are supposed to be

Ngozi

9073.26

approximately the same. (Khandker, 2005;b)

Rutana

9536.09

Ruyigi

4607.90

A drawback of measuring welfare in Burundi’s
post-conflict situation is that the actual starting
point of welfare in 2003 is not known for the

900000000
800000000
700000000
600000000
500000000
400000000
300000000
200000000
100000000
0

specific dataset of this research. Previous research
on welfare using the same dataset do not
differentiate between the period before and after
2003. Even though it would be possible to work
with the welfare level of 1998, figure 6 (current
US$) indicates that it would be unrealistic to take
this welfare level as starting point. The line starts
declining rather constant, but obviously bends
into a positive trend from 2003 onwards. Basing

year

results on the difference between 1998 and 2003
Figure 6: Burundi's household final consumption
expenditure, etc. (current US$) (Worldbank, 2011)

7

The measure of welfare, consumption expenditure per month per capita, is transformed by a natural logarithm to assure a normal

distribution.
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would be unrealistic. Also it is impossible because the graph gives current prices instead of constant prices. A
calculation of the constant prices showed that the household final consumption expenditure in 2007 was
slightly lower than the 1998 level.
Table 6 shows the average monthly consumption expenditure per capita per province. From this table it
becomes clear that the consumption expenditure is the highest in Muyinga, directly followed by Gitega and
Mwaro. The countries with the lowest consumption expenditure are Ruyigi and Karusi. In panel C (appendix 3)
the summarizing statistics of the consumption expenditure can be found.
4.2.4 COMMUNITY AND HOUSEHOLD CHARACTERISTICS
Apart from credit and conflict some other factors may influence consumption expenditure levels. Khandker
(2005;b) suggests a very extensive set of community and household characteristics that are associated with
poverty. Even though this thesis is on consumption expenditure, this can be seen as a measure of poverty, for
example discussed by Deaton (2005) and Ravaillion (1996). Hence the control variables can also be related to
consumption expenditure. On a village level Khandker (2005;b) includes the categories infrastructure and
human resource development. On a household level he proposes to include the age structure of household
members, education, gender of the household head, and the extent of participation in the labour force.
Recent literature also suggests that domestic violence prevention, gender-based anti-discrimination policies
and social capital should be part of the control variables. Though these will not be included because on the
one hand data on domestic violence prevention and gender-based anti-discrimination policies are not known.
And on the other hand recent literature shows that social capital can be seen as requirement for being able to
access informal credit (Isham et al., 2002; Narayan and Pritchet, 1999; Santos and Barrett, 2011; Haddad and
Maluccio, 2003).
The available data restricts this thesis to using a slightly less extensive set of control variables. On a village
level the distance to paved roads and the distance to the closest market are used as a control. On a household
level the control variables include: the size of a household, the average age of household members, the
percentage of women within a household, whether one of the household members owns a non-agricultural
business and which percentage of household members has finished primary school. In addition a dummy
variable is included to control for households of which at least one household member has joined the rebel
force because Bundervoet and Verwimp (2009) show that those households actually faced an increase in
welfare instead of the decrease that was experienced by others.
The variables mentioned in the previous paragraph are summarized in panel D and E (appendix 3) and show
that the average household members is 24 years old, on average 10% of the household members has finished
primary school with a maximum of five household members that have all finished primary school (this is the
case for one observation). In 3,3% of the households there is a household member running his own nonagricultural business and 45,9% of the households have a majority of female household members. 4,6% of the
households have a member that has joined the rebel forces during the crisis.
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4.3 METHOD OF ECONOMETRIC TESTING
The previous chapters provided a framework sketching the research area, giving more detailed information
about the borrowers in the sample. This chapter continues with describing a quantitative model to analyse the
hypotheses that informal credit positively influences the welfare of households and that this relation is
influenced by conflict
Because welfare is a continuous variable, a normal OLS will be used for estimating the effects of informal
credit on welfare with regard to conflict.
The relationship between welfare, informal credit and conflict can be written as:
(

(1)

)

Where lnWij stands for welfare of household i, located in village j (where i=1,…,311; and j=1,…,35). This variable
8

is measured by the consumption expenditure . Kij refers to the dichotomous variable indicating whether
households have had informal credit between 2003 and 2007. Cij stands for the variable that indicates whether
at least one of the household members has experienced the 1993-2003 crisis and Hij includes some different
household controls: the average age of household members, the percentage of women within a household, a
dummy to control for household members that joined the rebel force, a dummy to indicate whether one of
the household members runs a non-agricultural business and the percentage of household members have
finished primary school.

represents village control variables: the distance from a village to paved roads and

the distance to the closest market used by villagers.

represents the standard error. The model is estimated

first for informal credit and conflict individually and later for all indicators together and finally includes an
interaction term, the model is estimated again also using village fixed effects to rule out the differences
between villages (in this case

logically drops).

Due to the explorative character of this research two additional models will be estimated with the conflict
variable measured on a village level, because it might be that the effect of credit has to do more with
community characteristics that are changed due to the intensity of conflict experienced in a village.
(

(2)

)

This model includes the same variables as equation 1, but the conflict variable changes. The first village level
measure can be derived by taking the percentage of households within a village that have experienced
9

conflict , but also by taking the measure that is also used by Verwimp and Bundervoet (2009): the number of
deaths on a colline. Both variables will be estimated and compared. For the second equation village fixed
effects are not included because the conflict variable drops in this case.

8

transformed by a natural logarithm

9

Based on the conflict dummy described before
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Next to the equations above, estimations will be repeated by using some different dependent variables that
can be related to welfare: total consumption expenditure per adult equivalent, consumption expenditure
including non-consumption expenditure and only non-consumption expenditure. After the estimation with
different dependent variables, a credit variable that counts the number of years households have had credit
between 2003-2007 is used to measure the impact of credit on welfare (these variables are included in
appendix 3) Lastly I will vary with some different control variables to find out if these household characteristics
10

influence results. Based on literature these characteristics are not included in previous estimations . Though
the explorative nature of this research provides some space to research whether controlling for these variables
influences results. The characteristics include: ethnicity, the number of times household members have been
sick between 19988-2007, altitude, population density, distance of a household to the provincial road,
whether a household is a split-off from the households interviewed in 1998 and finally the number of years a
household faced a very bad harvest.

10

See chapter 4.2.4 for a more extensive description
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CHAPTER 5: INFORMAL CREDIT, CONFLICT AND WELFARE
This chapter gives an overview of the quantitative results obtained from the methods explained before.

5.1 RESULTS
Table 8a and 8b present the results based on equation (1), table 9 and 10 present the results of equation (2).
The main difference between table 8, 9 and 10 is the measurement of conflict. Table 8 uses a dummy
indicating whether a household is affected by the conflict, table 9 takes the percentage of households within a
village that is affected by the conflict and table 10 uses the number of conflict related deaths in a village to
measure the intensity of the conflict. Standard errors are robust to adjust for possible heteroscedasticity.
Column I – IV in table 8a, 9 and 10 show the effects of credit taken between 2003-2007, conflict, the
interaction between credit and conflict, household control variables and village control variables on the
consumption expenditure (log). To account for potential village effects, standard errors within table 8a, 9 and
10 are clustered on village level. Household characteristics are measured on a household level, and not
aggregated into a village level variable. For the models estimated in table 9 and 10, it does not make sense to
estimate them including village fixed effect because the variable measuring conflict will drop in this case.
Column V – VIII in table 8b repeat the estimation of the first equation, but includes village fixed effects.
From table 8a and 8b it cannot be concluded that having informal credit after the conflict in Burundi has any
effect on the per capita consumption expenditure (log) of households. The coefficients of the dichotomous
variable indicating whether households had credit and the interaction term between credit and conflict are
insignificant. This means that there is no significant effect of credit for households that were affected by the
conflict, and neither for the households that were not affected by the conflict.
11

Using the percentage of households affected by conflict does not change results . The coefficients measuring
the effects of credit, conflict and the interaction between those are also insignificant.
Remarkably, table 10 differs from table 8 and 9, because the coefficient for conflict is both significant and in
line with theory (for example Verwimp and Bundervoet (2009); Deininger and Okidi (2003)). However, the
effect of informal credit remains insignificant and also the interaction term between conflict and credit does
not have a significant coefficient.
Based on Khandker (2005;b), Bundervoet and Verwimp (2009), Bauer et al. (2010) and Deininger and Okidi
2

(2003) the different models should fit well. However, the R in table 8a, 9 and 10 are not very high. Table 8b,
2

including village fixed effects, predicts the highest proportion of variance (R = 0,43). Though, if village fixed
effects are not included, the models with conflict measured on a village level predict the highest proportion of

11

Column I and in table 8, 9 and 10 are exactly the same, because these estimations exclude conflict.
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2

variance (R = 0,22). Table 10 (with conflict measured as the number of death in a community) can be seen as
the most realistic model as conflict appears to affect consumption expenditure negatively.
Table 8, 9 and 10 are consistent with each other with regard to three significant household control variables.
Firstly age is slightly positively related to the level of consumption expenditure. This means that households
with a higher mean age have a higher per capita level of consumption. This is logically because if the mean age
increases there is relatively more adult labour force in a household, this translates into more income and
therefore also a higher consumption expenditure. Secondly the size of a household is negatively related to
household expenditure. This is also logical because more people in a household means that the available food
needs to be shared, resulting in smaller per capita portions. Also households in rural Burundi rely heavily on
their own production. As household plots do not increase easily the production of households will also not
increase together with an increase in household members. Lastly the number of household members that
have finished primary school is positively related to the level of consumption expenditure. This can be
explained by increasing chances on the labour market if a household member is higher educated, implying a
higher income.
In short, putting the described results within the Burundian context, the effects of informal credit are not
different for households that have, or have not experienced conflict. As explained in chapter 4.2.1, borrowers
remain largely the same group of people. Therefore it is very plausible that firstly informal credit networks are
not very much influenced by the conflict, or that household do not change their credit behaviour due to
conflict. Because the dataset does not provide specific questions on where people take informal credit, it is
not possible to provide a more detailed sketch of how the informal credit sector is organized in the context of
the used sample. Also it is not possible to reconstruct how the informal credit market has changed over time,
with regard to the conflict.

5.2 ROBUSTNESS
It could be that the insignificant results are caused by measurement errors, therefore additional regressions
are run. These regressions are threefold: different dependent variables are inserted in the equation, a
different measure of credit is introduced, and some different household and village characteristics are
included in the estimations.
First some different dependent variables are included: total consumption expenditure per adult equivalent

12

instead of consumption expenditure per capita, consumption expenditure including non-consumption goods
and non-consumption expenditure. The first two of those dependent variables are consistent with the results
discussed in the previous chapter. Only the latter results in a significant interaction term between conflict and
credit. The relation is negative, meaning that households located in villages with higher levels of conflict are

12

The adult equivalents are calculated using WHO (1985)
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13

actually worse off if they had taken credit between 2003 and 2007 (tables can be found in appendices 5 –7 ).
Not only is this finding in contrast to the hypothesis, also the result is not in line with the previous tables.
Therefore the grounds to reject the hypothesis provided in chapter 3.2 remain, but it becomes questionable if
the relation between informal credit and consumption expenditure is insignificant or even negative.
The second approach transforms the dummy variable covering credit between 2003-2007 into a count variable.
This new variable counts the number of years in which households have taken informal credit between 1993 2007. In this case estimations are made using the three different measures of conflict, but when the number of
deaths was included the interaction term between credit and conflict resulted in a statistically significant
negative relation. This also means that households located in a villages with higher levels of conflict are worse
13

off if they have taken credit between 2003 and 2007. A table can be found in appendix 8 . Also this finding is
contrary to the hypothesis from chapter 3.2, but in line with the results shown in appendix 7. Therefore it
becomes more likely that the hypothesis should be rejected, but it the effect of credit on consumption
expenditure of conflict affected households differs so much between estimations that it would be very
unreliable to base a conclusion on these coefficients.
Lastly some different household level and village level control variables have been included into the model to
check whether credit has an effect if the model is controlled for more variables. These control variables
include ethnicity, the number of times household members have been sick between 1998-2007, altitude,
population density, distance of a household to the main roads (provincial roads or paved roads) and whether
households are split-offs from the households interviewed in 1998. The last household control variable
included was the numbers of years households faced a very bad harvest. None of the control variables
changed the findings from section 5.1. In all cases the variables measuring credit and the interaction between
credit and conflict are insignificant.

13

The tables show results using the conflict variable that measures the number of conflict related deaths in a community. Tables including
conflict as a dummy variable or with the percentage of households that are affected by the conflict are not included.
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Table 8a: Credit, conflict (dummy) and the interaction, dependent variable: consumption expenditure (log), excl. village
fixed effects
-------------------------------------------------------------------------I
II
III
IV
-------------------------------------------------------------------------Credit 2003-2007
0.272
0.263
0.446
(0.201)
(0.200)
(0.669)
Conflict
0.204
0.194
0.215
(0.151)
(0.151)
(0.158)
Conflict*Credit
-0.207
(0.680)
Age (household mean)
0.010
0.009
0.010
0.010
(0.005)**
(0.004)*
(0.005)**
(0.004)**
% female hh-members
0.067
0.022
0.029
0.018
(0.318)
(0.325)
(0.325)
(0.334)
Household size
-0.147
-0.149
-0.150
-0.149
(0.033)*** (0.033)*** (0.033)*** (0.033)***
Rebel
0.037
0.034
0.029
0.032
(0.329)
(0.359)
(0.343)
(0.345)
Non-agricultural business 0.000
-0.064
-0.011
-0.005
(0.245)
(0.236)
(0.244)
(0.245)
% educated hh-members
0.009
0.010
0.010
0.009
(0.003)*** (0.003)*** (0.003)*** (0.003)***
Distance to market
0.001
0.001
0.000
0.000
(0.002)
(0.002)
(0.002)
(0.002)
Distance to paved road
0.017
0.012
0.015
0.016
(0.051)
(0.051)
(0.051)
(0.051)
Village fixed effects
NO
NO
NO
NO
Constant
9.104
9.032
8.993
8.974
(0.380)*** (0.337)*** (0.350)*** (0.353)***
R2
0.20
0.20
0.21
0.21
N
243
243
243
243
-------------------------------------------------------------------------Standard errors between parentheses
*p<0.1; ** p<0.05; *** p<0.01

Table 8b: Credit, conflict (dummy) and the interaction, dependent variable: consumption expenditure (log), incl. village
fixed effects
-------------------------------------------------------------------------V
VI
VII
VIII
-------------------------------------------------------------------------Credit 2003-2007
0.282
0.277
0.671
(0.188)
(0.188)
(0.518)
Conflict
0.170
0.163
0.209
(0.170)
(0.170)
(0.179)
Conflict*Credit
-0.443
(0.543)
Age (household mean)
0.011
0.010
0.010
0.011
(0.006)*
(0.006)*
(0.006)*
(0.006)*
% female hh-members
0.156
0.083
0.115
0.091
(0.285)
(0.288)
(0.288)
(0.290)
Household size
-0.208
-0.210
-0.210
-0.210
(0.034)*** (0.034)*** (0.034)*** (0.034)***
Rebel
0.238
0.202
0.236
0.245
(0.290)
(0.290)
(0.290)
(0.291)
Non-agricultural business 0.126
0.041
0.113
0.127
(0.390)
(0.388)
(0.390)
(0.391)
% educated hh-members
0.006
0.006
0.006
0.006
(0.003)*
(0.003)*
(0.003)*
(0.003)*
Distance to market
(dropped)
Distance to paved road
(dropped)
Village fixed effects
YES
YES
YES
YES
Constant
11.322
11.248
11.186
11.170
(0.851)*** (0.864)*** (0.863)*** (0.864)***
R2
0.42
0.42
0.43
0.43
N
243
243
243
243
-------------------------------------------------------------------------Standard errors between parentheses
* p<0.1; ** p<0.05; *** p<0.01
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Table 9: Credit, conflict (percentage of households in a village that are affected by conflict) and the interaction,
dependent variable: consumption expenditure (log), excl. village fixed effects
-------------------------------------------------------------------------I
II
III
IV
-------------------------------------------------------------------------Credit 2003-2007
0.272
0.260
-1.900
(0.201)
(0.206)
(1.343)
Conflict
0.558
0.517
0.295
(0.631)
(0.635)
(0.675)
Conflict*Credit
2.513
(1.563)
Age (household mean)
0.010
0.010
0.010
0.010
(0.005)**
(0.004)**
(0.004)**
(0.004)**
% female hh-members
0.067
0.078
0.083
0.078
(0.318)
(0.322)
(0.323)
(0.326)
Household size
-0.147
-0.149
-0.149
-0.148
(0.033)*** (0.033)*** (0.033)*** (0.033)***
Rebel
0.037
0.011
0.008
0.001
(0.329)
(0.359)
(0.341)
(0.329)
Non-agricultural business 0.000
-0.062
-0.009
-0.013
(0.245)
(0.233)
(0.242)
(0.243)
% educated hh-members
0.009
0.010
0.009
0.009
(0.003)*** (0.003)*** (0.003)*** (0.003)***
Distance to market
0.001
0.000
0.000
-0.000
(0.002)
(0.002)
(0.002)
(0.002)
Distance to paved road
0.017
0.006
0.010
0.002
(0.051)
(0.050)
(0.050)
(0.052)
Village fixed effects
NO
NO
NO
NO
Constant
9.104
8.752
8.737
8.976
(0.380)*** (0.505)*** (0.506)*** (0.557)***
R2
0.20
0.20
0.21
0.22
N
243
243
243
243
-------------------------------------------------------------------------Standard errors between parentheses
* p<0.1; ** p<0.05; *** p<0.01

Table 10: Credit, conflict (number of deaths in a community), dependent variable: consumption expenditure (log) and
the interaction, excl. village fixed effects
-------------------------------------------------------------------------I
II
III
IV
-------------------------------------------------------------------------Credit 2003-2007
0.272
0.269
0.217
(0.201)
(0.205)
(0.216)
Conflict
-0.026
-0.026
-0.028
(0.010)**
(0.010)**
(0.012)**
Conflict*Credit
0.022
(0.028)
Age (household mean)
0.010
0.011
0.012
0.012
(0.005)**
(0.005)**
(0.005)**
(0.005)**
% female hh-members
0.067
0.051
0.056
0.062
(0.318)
(0.310)
(0.312)
(0.314)
Household size
-0.147
-0.147
-0.147
-0.146
(0.033)*** (0.032)*** (0.031)*** (0.031)***
Rebel
0.037
0.006
0.000
-0.001
(0.329)
(0.345)
(0.328)
(0.332)
Non-agricultural business 0.000
-0.089
-0.036
-0.038
(0.245)
(0.234)
(0.240)
(0.241)
% educated hh-members
0.009
0.010
0.009
0.009
(0.003)*** (0.003)*** (0.003)*** (0.003)***
Distance to market
0.001
0.001
0.001
0.001
(0.002)
(0.002)
(0.002)
(0.002)
Distance to paved road
0.017
0.006
0.009
0.013
(0.051)
(0.050)
(0.050)
(0.050)
Village fixed effects
NO
NO
NO
NO
Constant
9.104
9.204
9.159
9.144
(0.380)*** (0.359)*** (0.369)*** (0.369)***
R2
0.20
0.21
0.22
0.22
N
243
243
243
243
-------------------------------------------------------------------------Standard errors between parentheses
* p<0.1; ** p<0.05; *** p<0.01.
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CHAPTER 6: CONCLUSION AND DISCUSSION
In war torn Burundi, the credit market is dominated by informal credit. Knowing
the effects of this sector is therefore at least as interesting as formal microcredit
programs, certainly in the scope of the current increase of attention for the
formal microcredit sector in Burundi.
Therefore, this last chapter starts with a short reflection on the hypotheses that
formed the basis for this thesis and subsequently tries to provide an answer to
the question posed in the introduction “Can informal credit be seen as a means
14
to improve household welfare in post-conflict Burundi?” Or in other words: will Figure 7 : Will poverty be

liquidated
credit?

14

poverty be liquidated by informal credit (figure 7 )?

by

informal

The second part of this final chapter continues with a discussion of the results presented in this thesis.

6.1 CONCLUSION
This study centres around two research questions. These questions demand 1: What are the effects of taking
informal credit on welfare if households have not experienced conflict? And 2: What are the effects of taking
informal credit on welfare if households have experienced conflict?
The effects of formal microcredit are discussed extensively, but results range from very positive to negative
findings. Combined with the concepts of consumption smoothing and risk sharing the hypothesis for the first
question is that taking informal credit does not result in significant effects on welfare of Burundian households
that have not experienced conflict.
Studies about the effects of informal microcredit on welfare in the case of war torn countries are scarce and
relevant quantitative literature is not available. However, empirical research in post-disaster situations show
some positive effects of formal microcredit if people are affected by the disaster. Therefore the second
hypothesis states that the relation between informal credit and welfare is positive if households have
experienced conflict experienced the conflict.
Results from chapter 5 show that the first hypothesis can be confirmed. It is shown that households are indeed
not better or worse off if they have taken informal credit between 2003 and 2007. There is no significant
relation between credit and welfare. These results do not change when different control variables are included
in the model or different measures of credit, conflict and welfare are used. It is very likely that households use
informal credit for consumption smoothing and managing risks. Therefore it will be very difficult for these
households to escape from poverty, using informal credit.
14

DreamWorks Pictures' animated comedy Shark Tale. from:
http://www.theage.com.au/articles/2004/10/07/1097089469992.html?from=storylhs (Edited)
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They second hypothesis is rejected because the interaction term between credit and conflict is insignificant in
most estimations. This means that households are not better or worse off if they have taken credit between
2003 and 2007. Results are consistent for some transformations of the dependent variable. However, the
interaction term between credit and conflict shows a significant negative relation if the measure of welfare is
changed from consumption expenditure to non-consumption expenditure, or when credit is changed from a
dichotomous variable into a count variable. These results confirm that the hypothesis can be rejected, but
show that there might be some interaction between taking a credit from 2003 to 2007 and being affected by
conflict. However, it is not possible to draw a clear conclusion on the exact relation between informal credit
and a households consumption expenditure. Because the informal credit market in Burundi has probably not
changed very much, it is likely that also in the case of conflict affected households informal credit is mostly
used for consumption smoothing and managing risks. Potential negative effects might be explained by the
increase of risk. If a household has experienced conflict, lenders might see these clients as bearers of a greater
risk. However, then more research will be needed into how lenders assess risks.
Because of the conclusions described above, informal credit cannot be seen as a means to improve welfare in
post-conflict Burundi. Credit does not affect welfare levels of households that are not conflict affected, and
does also not have a positive relation with the welfare of households that are affected by the conflict. It is
more relevant to research potential other sources that have encouraged post-conflict growth in Burundi.
Secondly more research is needed into the effects of formal credit programmes in post-conflict areas because
the second hypothesis is currently based on formal microcredit in post-disaster situations. Possibly this does
not suffice for the informal credit market in post-conflict areas.
Finally it is necessary to remark that, even though welfare does not increase because of informal microcredit,
it is important to be very careful before implementing formal microcredit programmes. It is necessary to
analyse the informal credit sector properly before implementing new programmes. These formal microcredit
programmes can have very diverse effects and might, for some households, even worsen their situation.

6.2 DISCUSSION
Even though results discussed above are consistent for estimations using different measures of the included
variable, there are some important constraints of this thesis that need to be taken into account.
The first important remark is on causality. Because an ordinary least squares method is used to estimate the
relation between informal credit and welfare with regard to conflict, it is possible to turn the causality
between credit and welfare around. Some authors (for example Alexander, 2001; Coleman, 2006) find that
households that take credit are initially better-off compared to households that did not take credit. This can
lead to an overestimation of the effect of participation. In chapter 4.2.1 it is shown that having credit between
2003 and 2007 correlates negatively with consumption expenditure in 1998. This means that it were mostly
poorer households that decided to take credit. The finding that poorer households in 1998 were more likely to
have credit between 2003 and 2007 is not in line with literature, moreover it is remarkable that the relation
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between having credit and the consumption expenditure in 2007 is not statistically significant different from
zero. Thereby implying that the difference between households has disappeared either because informal
credit has had a positive effect on welfare (some households did face an increase in welfare) or there is
another variable influencing both welfare and having a credit. Helpful in further research might be to create a
panel dataset based on data from the first year after the end of a conflict, and data from several years after
the end of the conflict.
This issue with causality is also relevant for the estimation of a relation between trust and having an informal
loan. Etang et al. (2008) find for example a positive relation between the level of trust between people and the
membership of a rotating saving and credit associations (ROSCA) and concludes that ROSCAs can therefore be
used to build trust in communities. Though, he remarks that this is actually not very strange because members
are self-selected and therefore, trust cannot be seen as a result from the programme. Also in this research
there are some positive relations between trust and having credit, but also in this case it is impossible to
conclude about causality. Having credit might increase trust, but it might also be that households that have
more trust in others are actually more likely to obtain credit.
Secondly, the effects of informal credit are not always clear-cut. It might not only have an impact on welfare,
both income (more consumption) and substitution effects are possible. An example of this latter effect is that
female entrepreneurship creates the need for children to help cooking, and therefore lowers the level of
education. Next to this, the effects of credit may differ between richer and poorer borrowers, which makes it
even more difficult to interpret results. (Alvi en Dendir, 2011). These effects are not covered in this study, and
important effects of informal credit might therefore be overlooked. Throughout further research it would be
very helpful to include questions on the reasons for people to take informal credit and what they see as the
most important effects.
The third issue concerns the dataset used throughout this research. First of all, it is necessary to be very critical
about quantitative datasets in general. Measurement errors occur easily and might simply be caused by
misinterpretation. An example from this specific dataset is the information generated by the question about
which household members cultivated the plot of a household. Over 100 children of a very young age (an age
on which children normally cannot even yet walk) were reported to work on the fields. This sounds impossible,
but it might be the case that household members understood the question differently and thought that the
researchers were asking who is regularly present at the households field. This would also include little babies
on the back of their mothers. This is common in Burundi. However, this research focusses on informal credit.
But still, also this question might be subject to misinterpretation. Because there are no questions on
repayment rates or interest rates, it might actually be that loans are considered as gifts. It is very important to
research how respondents interpret the concept of informal credit and what they see as the most important
aspects of informal credit. This should also be researched for how respondents interpret different categories
of lenders. For example the concept of family can differ between cultures.
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Fourthly, the dataset was not gathered specifically for this research. The research needed to be restricted to
the available data. On the one hand this dataset was very extensive, but on the other hand questions about
loan sizes, interests and how well borrowers and lenders knew each other were not included (even though this
would have been helpful). This makes it difficult to research the background of the informal loans researched
in this thesis. The dataset was also inconsistent with regard to the questions whether people took credit and
which sources were available in community. One question asked from which source households took a loan, a
second question asked which categories were available in a village. The first question distinguished four
categories of potential lenders (family, community members, commercial banks/MFIs and COOPECs,) and the
latter distinguishes between nine different potential lenders (parents, friends, money lender, commerçants,
employer, land owner, COOPEC, commercial bank or NGO). Also a clearer recognition of the differences
between the formal and the informal credit sector is necessary. The questions within the survey focus on the
formal credit market. Though, the informal credit market appeared to be more relevant for households.
Further research would benefit from a more qualitative approach to get to know the local situation regarding
the credit market. This helps to sketch a better picture of how the informal credit sector in Burundi works and
provides information on which a quantitative survey can be based. Explaining the absence of effects from this
thesis will be easier.
The fifth consideration is related to a problem explained in Armendáriz and Morduch (2007). They express the
need to estimate what would have happened if households had not taken credit. In other words, there is a
need to estimate a good counterfactual. Significant differences between borrowers and non-borrowers
(before people decide whether to take a loan) cause a bias if impacts are measured after the intervention. In
this thesis it can be assumed that borrowers have selected themselves. Though, there is no comparable
dataset of respondents where informal credit is completely absent and therefore, it is impossible to control for
this bias.
Lastly, this thesis shows that having informal credit does not have any significant relation with welfare, not in
conflict situations and neither in non-conflict situations. Due to the considerations described above, additional
(qualitative) research on how the informal credit market in Burundi works would shed light on the causes for
the results found in this thesis and add to the interpretation. By finding these causes for example development
organisations can more easily estimate their impact on a society as a whole.
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APPENDIX
APPENDIX 1: Two-sample t test with equal variances (percentage households in a village that are
affected by conflict, by informal credit (dummy))
. ttest conflvill, by( krediettotaal2003_2007)
Two-sample t test with equal variances
-----------------------------------------------------------------------------Group |
Obs
Mean
Std. Err.
Std. Dev.
[95% Conf. Interval]
---------+-------------------------------------------------------------------0 |
261
.8260612
.009591
.1549474
.8071753
.8449472
1 |
50
.8479603
.0232198
.1641886
.8012984
.8946222
---------+-------------------------------------------------------------------combined |
311
.829582
.0088689
.1564044
.8121312
.8470328
---------+-------------------------------------------------------------------diff |
-.0218991
.0241517
-.0694218
.0256236
-----------------------------------------------------------------------------diff = mean(0) - mean(1)
t = -0.9067
Ho: diff = 0
degrees of freedom =
309
Ha: diff < 0
Pr(T < t) = 0.1826

Ha: diff != 0
Pr(|T| > |t|) = 0.3653

Ha: diff > 0
Pr(T > t) = 0.8174

APPENDIX 2: Two-sample t test with equal variances (number of deaths in a community, by informal
credit (dummy))
-----------------------------------------------------------------------------Group |
Obs
Mean
Std. Err.
Std. Dev.
[95% Conf. Interval]
---------+-------------------------------------------------------------------0 |
261
2.589185
.3283709
5.304994
1.94258
3.23579
1 |
50
2.422379
.6228061
4.403904
1.170803
3.673954
---------+-------------------------------------------------------------------combined |
311
2.562367
.2928576
5.164601
1.986127
3.138607
---------+-------------------------------------------------------------------diff |
.1668063
.7985142
-1.404407
1.738019
-----------------------------------------------------------------------------diff = mean(0) - mean(1)
t =
0.2089
Ho: diff = 0
degrees of freedom =
309
Ha: diff < 0
Pr(T < t) = 0.5827

Ha: diff != 0
Pr(|T| > |t|) = 0.8347

41

Ha: diff > 0
Pr(T > t) = 0.4173

The Effect of Informal Credit on Welfare; Econometric Evidence from Post-Conflict Burundi

APPENDIX 3: Summarizing statistics

Obs.
HH
*

(d, Q)
(Q)

Credit between 2003-2007, count

(d, B)

Village level (based on hh level)
Number of deaths

(B)

(C)

Min

Max

311

35

0.161

0.368

0

1

311

35

0.491

1.334

0

5

305

35

0.826

0.380

0

1

311

35

0.829

0.156

0.375

1

311

35

2.562

5.165

0

20.325

Panel C: Consumption expenditure
Consumption expenditure pc

(B)

303

35

12397.26

17111.87

193.888

162650

(B)

303

35

8.801

1.150

5.267

11.999

(B)

311

35

9.310

1.061

3.396

12.099

304

35

8.963

1.156

5.339

12.143

293

35

6.603

1.536

2.046

11.728

311

35

24.261

13.551

11

85

305

35

0.046

0.210

0

1

305

35

0.033

0.178

0

1

304

35

0.105

0.219

0

1

311

35

5.205

2.314

1

14

311

35

0.459

0.223

0

1

(C)

311

35

83.006

88.796

15

480

(C)

253

35

189.011

200.545

15

960

Consumption expenditure pc (log)

Consumption expenditure ae (log)

Consumption expenditure pc excl non(B)
food expenditures (log)
Non-food expenditures(log)
*

Std. Dev.

Panel B: Conflict
Conflict household level

*

Mean

Panel A: Credit
Credit between 2003-2007

*

Obs. Vill.

(B)

Panel D: household characteristics
(B)

Average age household members
Hh member joined rebel forces

(d, B)

Hhmember owns non-agr. business
% educated household members
Household size

(d, B)

(B)

(B)

% female household members

(B)

Panel E: community characteristics
Distance to the market

Distance to paved road
(d)

= Dummy variable
(Q)
= Data from QIB
(B)
= Data from BPHS
(C)
= Data from BCS
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APPENDIX 4: Variable definitions
Credit


th

th

Dichotomous variable. Household level variable for the i household in the j community, taking
value one if a household has taken credit from family or community members during at least one
year between 2003-2007, zero if else (QIB).



Number of years a household has had credit between 2003-2007. Household level variable for the i

th

th

household in the j community, counting the number of years a household has taken credit from
family or community members between 2003-2007 (QIB).
Conflict


th

th

Dichotomous variable. Household level variable for the i household in the j community, taking
value one if at least one of the household members has: died, lost a limb, lost his job, has been
absent for some time, has joined rebel forces, has been in prison, has been victim to an ambush, has
been kidnapped, has been tortured, has been forced to work without being paid, has been forced to
pay contributions (all during the conflict) This variable also takes value one if money, agricultural
products, the households plot or assets have been stolen, if a house has been destroyed, livestock
has decreased (either killed, or has been stolen), a non-agricultural business has been destroyed
(again during the conflict). Lastly this variable takes value one if one of the household members
currently struggles with nightmares, anxiety, problems, or if one of the children does not go to school.
The variable is zero if else (BPHS).



Percentage households in a village with value one for the dichotomous variable. Village level variable
th

for the j village created by averaging the household dichotomous variable per village (BPHS).


Number of deaths. Reports number of deaths on a colline as a consequence of confrontations related
to the conflict between 1993-2003 (BCS).

Welfare


Consumption expenditure per capita. Household level variable for the i

th

household in the j

th

community, measuring the monthly value of harvested goods that are put in the stock of household i,
and the monthly value of food, drinks and fuel. This variable is transformed by taking the natural
logarithm (BPHS).


th

Consumption expenditure per adult equivalent. Household level variable for the i household in the
th

j community, measuring the monthly value of harvested goods that are put in the stock of
household i, and the monthly value of food, drinks and fuel. This variable is transformed by taking
the natural logarithm (BPHS).
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Consumption expenditure including non-consumption expenditure per capita. Household level
th

th

variable for the i household in the j community, measuring the monthly value of harvested goods
that are put in the stock of household i, the monthly value of food, drinks and energy sources (for
example wood and piles) and the monthly non-consumption expenditure (including expenses for
schooling, healthcare, clothing, accommodation, ceremonies, transport, communication and
transfers). This variable is transformed by taking the natural logarithm (BPHS).


th

Non-consumption expenditure per capita. Household level variable for the i household in the j

th

community, measuring the monthly value of the monthly non-consumption expenditure (including
expenses

for

schooling,

healthcare,

clothing,

accommodation,

ceremonies,

transport,

communication and transfers). This variable is transformed by taking the natural logarithm (BPHS).
Household characteristics


th

th

Household size. Household level variable for the i household in the j community, taking the value
of the number of children and adults that are member of household i (BPHS).



th

Average age of household members. Household level variable for the i

household in the j

th

community, taking the value of the mean age of the members of household i (BPHS)


th

Percentage of women within a household. Household level variable for the i household in the j

th

community, measuring the percentage of female members of household i (BPHS).


th

th

Non-agricultural business. Household level variable for the i household in the j community, taking
the value one if one of the members of household i owns a non-agricultural business that is still in
business in 2007 (BPHS).



Education. Household level variable for the i

th

th

household in the j community, measuring the

percentage of members of household i that has finished primary school (BPHS)


th

th

Rebel forces. Household level variable for the i household in the j community, taking the value one
if one of the members of household i has joined the rebel forces during the conflict.

Community characteristics


Distance to the closest paved road. Reports the distance to the closest paved road. This variable is
measured in minutes by foot, varying from 15 to 480 minutes (BCS).



Distance to the closest market. Reports the distance to the closest market used by the inhabitants of
the Colline. This variable is measured in minutes by foot, varying from 15 to 960 minutes (BCS).
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APPENDIX 5: Dependent variable: consumption expenditure measured per adult equivalent (log)
-------------------------------------------------------------------------I
II
III
IV
-------------------------------------------------------------------------Credit 2003-2007
-0.166
-0.168
-0.052
(0.220)
(0.220)
(0.239)
Conflict
-0.010
-0.010
-0.005
(0.022)
(0.022)
(0.022)
Conflict*Credit
-0.049
(0.031)
Age (household mean)
-0.003
-0.002
-0.002
-0.002
(0.007)
(0.007)
(0.007)
(0.006)
% female hh-members
-0.088
-0.086
-0.090
-0.104
(0.295)
(0.299)
(0.298)
(0.296)
Household size
0.033
0.033
0.033
0.031
(0.029)
(0.029)
(0.029)
(0.030)
Rebel
0.099
0.080
0.083
0.087
(0.320)
(0.328)
(0.323)
(0.327)
Non-agricultural business 0.132
0.147
0.115
0.119
(0.307)
(0.304)
(0.311)
(0.304)
% educated hh-members
-0.002
-0.002
-0.002
-0.003
(0.003)
(0.003)
(0.003)
(0.003)
Distance to market
0.000
-0.000
0.000
0.000
(0.001)
(0.001)
(0.001)
(0.001)
Distance to paved road
0.015
0.014
0.012
0.003
(0.054)
(0.051)
(0.051)
(0.053)
Village fixed effects
NO
NO
NO
NO
Constant
9.082
9.073
9.102
9.138
(0.452)*** (0.467)*** (0.467)*** (0.469)***
R2
0.02
0.02
0.02
0.03
N
241
241
241
241
-------------------------------------------------------------------------Standard errors between parentheses
* p<0.1; ** p<0.05; *** p<0.01

APPENDIX 6: Dependent variable: consumption expenditure and non-consumption expenditure (log)
------------------------------------------------------------------------I
II
III
IV
-------------------------------------------------------------------------Credit 2003-2007
0.322
0.320
0.311
(0.202)
(0.206)
(0.225)
Conflict
-0.019
-0.019
-0.019
(0.011)*
(0.011)
(0.013)
Conflict*Credit
0.004
(0.034)
Age (household mean)
0.009
0.009
0.010
0.010
(0.004)**
(0.004)**
(0.004)**
(0.004)**
% female hh-members
0.056
0.042
0.048
0.049
(0.315)
(0.307)
(0.309)
(0.311)
Household size
-0.149
-0.148
-0.149
-0.149
(0.032)*** (0.032)*** (0.032)*** (0.031)***
Rebel
0.063
0.043
0.036
0.036
(0.320)
(0.344)
(0.322)
(0.323)
Non-agricultural business -0.040
-0.130
-0.066
-0.067
(0.223)
(0.219)
(0.221)
(0.221)
% educated hh-members
0.010
0.010
0.010
0.010
(0.003)*** (0.003)*** (0.003)*** (0.003)***
Distance to market
0.001
0.002
0.001
0.001
(0.002)
(0.002)
(0.002)
(0.002)
Distance to paved road
0.037
0.028
0.031
0.032
(0.053)
(0.051)
(0.052)
(0.052)
Village fixed effects
NO
NO
NO
NO
Constant
9.176
9.268
9.215
9.213
(0.395)*** (0.372)*** (0.381)*** (0.380)***
R2
0.20
0.20
0.21
0.21
N
244
244
244
244
-------------------------------------------------------------------------Standard errors between parentheses
* p<0.1; ** p<0.05; *** p<0.01
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APPENDIX 7: Dependent variable: non-consumption expenditure (log)
-------------------------------------------------------------------------I
II
III
IV
-------------------------------------------------------------------------Credit 2003-2007
0.203
0.194
0.475
(0.323)
(0.313)
(0.304)
Conflict
-0.029
-0.029
-0.016
(0.013)**
(0.013)**
(0.018)
Conflict*Credit
-0.120
(0.034)***
Age (household mean)
0.003
0.005
0.005
0.005
(0.007)
(0.008)
(0.008)
(0.008)
% female hh-members
0.469
0.456
0.458
0.439
(0.478)
(0.471)
(0.470)
(0.464)
Household size
-0.168
-0.166
-0.168
-0.173
(0.062)**
(0.062)**
(0.062)**
(0.061)***
Rebel
-0.137
-0.176
-0.179
-0.173
(0.344)
(0.350)
(0.350)
(0.354)
Non-agricultural business 1.253
1.151
1.187
1.213
(0.389)*** (0.386)*** (0.396)*** (0.403)***
% educated hh-members
0.010
0.010
0.010
0.009
(0.008)
(0.008)
(0.008)
(0.008)
route_prov07
0.008
0.000
0.000
0.004
(0.064)
(0.064)
(0.064)
(0.064)
Distance to market
0.004
0.004
0.004
0.005
(0.003)
(0.002)*
(0.002)*
(0.002)*
Distance to paved road
0.125
0.117
0.120
0.098
(0.070)*
(0.066)*
(0.067)*
(0.070)
Village fixed effects
NO
NO
NO
NO
Constant
6.255
6.351
6.322
6.385
(0.652)*** (0.625)*** (0.636)*** (0.630)***
2
R
0.15
0.16
0.16
0.18
N
231
231
231
231
------------------------------------------------------------------------Standard errors between parentheses
* p<0.1; ** p<0.05; *** p<0.01

APPENDIX 8: Credit between 2003-2007 measured as count variable
-------------------------------------------------------------------------I
II
III
IV
-------------------------------------------------------------------------Credit 2003-2007
0.001
0.006
0.095
(0.108)
(0.100)
(0.095)
Conflict
-0.029
-0.029
-0.018
(0.013)**
(0.013)**
(0.018)
Conflict*Credit
-0.114
(0.042)**
Age (household mean)
0.003
0.005
0.005
0.005
(0.007)
(0.008)
(0.008)
(0.008)
% female hh-members
0.467
0.456
0.455
0.428
(0.479)
(0.471)
(0.471)
(0.466)
Household size
-0.167
-0.166
-0.166
-0.174
(0.063)**
(0.062)**
(0.062)**
(0.060)***
Rebel
-0.134
-0.176
-0.178
-0.204
(0.345)
(0.350)
(0.349)
(0.348)
Non-agricultural business 1.216
1.151
1.154
1.171
(0.386)*** (0.386)*** (0.390)*** (0.399)***
% educated hh-members
0.010
0.010
0.010
0.009
(0.008)
(0.008)
(0.008)
(0.008)
route_prov07
0.008
0.000
0.000
0.004
(0.065)
(0.064)
(0.065)
(0.065)
Distance to market
0.004
0.004
0.004
0.005
(0.003)
(0.002)*
(0.002)*
(0.002)**
Distance to paved road
0.122
0.117
0.117
0.090
(0.071)*
(0.066)*
(0.066)*
(0.070)
Village fixed effects
NO
NO
NO
NO
Constant
6.285
6.351
6.352
6.478
(0.643)*** (0.625)*** (0.621)*** (0.601)***
R2
0.15
0.16
0.16
0.17
N
231
231
231
231
-------------------------------------------------------------------------Standard errors between parentheses
* p<0.1; ** p<0.05; *** p<0.01
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