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ABSTRACT

Microfinance in Rwanda is considered as one of the most important and effective
mechanisms in the implementation of the government program to reduce poverty and to
increase economic growth. However, little is known about the effects of microfinance on
smallholder farmers’ income in Nyamagabe District of Rwanda. This study sought to
examine the contribution of microfinance services to the income of smallholder farmers in
Nyamagabe District. Descriptive Analysis, Logit Model and Propensity Score Matching were
used to analyze the data. Logit model was used to assess the factors influencing smallholder
farmers’ participatiéh in microfinance services while Propensity Score Matching was used to
assess the effect of microfinance services on smallholder farmers’ income.

Primary data were collected from 240 respondents randomly selected in the 3 sectors of
Nyamagabe District using structured questionnaires. The results from Logit Model indicated
that Age of a household head, Education, Total annual assets, Savings access, and Off-farm
income significantly influenced the smallholder farmers® decision to participate in
microfinance services. Results from Propensity Score Matching Model using Kernel Based
Matching, showed that the households who had participated in microfinance services had
increased their total annual income by 265,674 Rwandan francs (equivalent to 443 USD)
more than non-participants. From Nearest Neighbor Matching Method results, the households
who had participated in microfinance services had increased their total annual income by
228,246 Rwandan francs (equivalent to 380 USD) more than non-participants.

The study recommends that smallholder farmers should be encouraged by the Private and
Public Institutions to participate in microfinance services because these services have the
potential to increase their income and agricultural productivity. The use of SACCOs and
microfinance services need to be promoted by the Government in order to provide an

instrument for mobilizing savings and extending credit.

X




CHAPTER ONE

INTRODUCTION

ckground Information

nium Development Goals (MDGs) and the Comprehensive Africa Agriculture
,'_'_‘_ent Program (CAADP) agenda all recognize poverty as a challenge which every
' ‘,u_.st address (Bingen, 2002). Indeed various nations have adopted several strategies
vely and individually in this respect. The Consultative Group to Assist the Poor
) estimates that of the nearly three billion poor/ low income people who could benefit

al financial services, only 500 million have access (Sununtar and Parpiev, 2008).

nce sector in Rwanda is considered as one of the most important and effective
isms in the implementation of the government program to reduce poverty. The sector
d to reduce the number of people below the poverty line from 60 percent in 2000 to
ent in 2015 (MINECOFIN, 2007). Microﬁnénce is based on a financial innovation in
d poor communities to offset the lack of access and inadequate provision of savings,
‘and insurance facilities. The development of the microfinance sector is based on the
t that people possess the capacity to implement income generating activities, such as in

lture, livestock and micro and small eﬁterprises (Habyarimana, 2005).

Vision 2020, the Government of Rwanda emphasizes the role that the microfinance
lays in the attainment of the goals of transforming Rwanda from a low income to a

[Income country with dynamic, diversified, integrated and competitive economy.




The major policies and strategies of Microfinance Institutions (MFIs) in Rwanda are to
develop financial infrastructure, support pro-poor innovation, build viable institutions and
support social intermediation (Maes, 2007). However, MFIs tend to support informal

activities which have a low market demand and the aggregate anti-poverty effect of

microfinance in a slow growth economy is hardly felt (Khandker, 2003).

MFIs initiatives in Rwanda have increased in recent times, primarily as a response to the
weak involvement of the traditional banks in small and micro enterprises. Commercial banks
are well established in the country, while MFIs are still inexperienced. They are characterized
by weak management information systems, and limited consideration of best practices. In
2005 they contributed up to 76 percent of credit to the economy, and up to 75 percent of
savings were mobilized (MINECOFIN, 2007). According to the sector assessment done in
2005, close to 100 million US dollars was mobilized in the sector and 85 million US dollars

was extended to over 600,000 MFIs’ clients as credit (Habyarimana, 2005).

The Government strategy is to mobilize domestic savings and build an inclusive financial
system in Rwanda, yet only 21 percent of adults have access to formal financial services and
52 percent of Rwandans are financially excluded (NBR, 2010). Therefore, National Bank of
Rwanda decided in December 2008 to establish at least one Savings and Credit Cooperatives
Society (SACCO) per sector with the main objective to allow unbanked but bankable people
get access to financial services at low transaction costs (NBR, 2008). In order to facilitate
MFIs management, the government decided to finance the project of computerizing some

MElIs, particularly those which are located in rural areas.

The government of Rwanda aims to create an enabling environment for sustainable MFIs so

that they will be capable of fully playing their role as partners in delivering development

objectives.




Microfinance would help to generate employment and to diversify sources of income and
productivity, thereby contributing to the improvement of Rwanda’s economy in a sustainable
manner (MINECOFIN, 2008). This is to be achieved through financial and non financial
~ services extended to the economically active rural and urban small enterprises sectors.

The Government is aware that poverty reduction may not be achieved without access to
financial services by the poor (Meyer, 2002). Once smallholder farmers obtain credit from
MFlIs, they will be able not only to enhance their income and consumption levels, but also

improve their productivity through improved access to microcredit (Bamwesigye, 2005).

MFIs and their clients have much to gain from quality and long-term banking relationship.
The lender benefits from lower monitoring costs, increased revenue, and improved lending
~decisions, given that risk decreases as more information about the smallholder farmers is
revealed. Benefits to the client include a continued and often expanded access to credit, a cost
reduction in capital as terms and conditions improve over the long run, and an opportunity to

establish a valuable reputation as a reliable borrower (Smith, 2001).

1.2. Problem Statement

The microfinance industry has evolved over the years to support those who have for a long
time been excluded by traditional commercial banks. The industry in Rwanda has in the
recent times received much attention from the development agents, such as practitioners,
donors and policy makers, for its ability to lend successfully to poor people

( Niyonsenga et al.2007). Despite the increasingly important roles assigned to microfinance
in poverty reduction, little is documented about its contribution to income of the beneficiaries

in Rwanda in general and in the smallholder farming sector in particular.




AMicrofinance

C 15;!|:j‘ii'-1!i’ﬂli'ﬂ'

¢ The purpose of this study was to examine the contribution of microfinance services to

‘the income of smallholder farmers in Nyamagabe District, Rwanda.

pecific objectives were:
i) To analyze smallholder farmers’ participation and assess the factors influencing this
~ participation in microfinance services in Nyamagabe District.

i) To assess the effect of microfinance services on smallholder farmers® income in

Nyamagabe district.




'15“~‘1F'Iuﬂite:-:ii:-s'![it te:

wo hypotheses, based on the objectives:

The -;-mf?‘-f‘f

N Qocio-ecor ﬁf{':_()rs, mainly Age, Gender, Education, Marital status, Distance from
otal Annual Assets, Home Savings, Perception of credit eligibility and

income, do not affect the smallholder farmers® participation in microfinance

Microfinance services do not have any significant effect on smallholder farmers’ income.

1.5. Justification of the Study

cultural productivity and low incomes have been endemic in Nyama'gat;e District.

f self-financing and lack of access to capital have been considered as the major
b. ors to this scenario. According to the Ministry of Finance and Economic Planning in
a (MINECOFIN, 2002), microfinance participation by smallholder farmers has
ential benefit at both the macro and the micro levels. Exploitation of this potential in

Nyamagabe, however, is still not well understood nor documented.

‘the past, not much scientific research has been done to assess the effect of microfinance
ices on smallholder farmers’ income and no scientific research has been carried out to
lepict both qualitative and quantitative contribution of microfinance on poverty reduction

pecially in this particular area of Rwanda which has been considered as the poorest part of



iscusses the methodology used, including the conceptual framework, study areas, data
C llection procedures, research design and data needs and sources. Chapter four analyzes the
ata and discusses the empirical results. Finally, chapter five summarizes the major research

ndings, gives the conclusion and draws policy implications.




CHAPTER TWO

LITERATURE REVIEW

2.1, Introduction

Since the 1970s, microfinance has come to be seen as an important development and poverty
reduction tool for men, as well as women (Olu, 2009). Microfinance includes a set of
financial tools which aim to provide banking services for the unbanked, specifically the
provision of small cash loans (micro-credit), facilities to save (micro-savings), and insurance
policies (micro-insurance) and money transfers. These instruments are seen as reducing and

mitigating risks and vulnerabilities experienced by poor people (Hulme, 1999).

Simanowitz (2003) argues that microfinance is a key tool to achieve the Millennium
Development Goals (MDGs). Microfinance institutions (MFIs), such as financial
cooperatives, financial non-governmental organizations and rural banks, among others, can
provide poor people with small amounts of credit at reasonable interest rates. A loan as little
as US$ 50 can give poor people a chance to set up their own small businesses, and possibly
create more jobs. It can also help secure a family's food supply, buy medicine and pay for

children's education (Murray and Boros, 2002).

Although credit is an important part of microfinance, it is just one of the diverse financial
services that poor people need to improve their lives. Poor people also need savings services,
basic insurance options and affordable remittance systems to best manage their assets and

generate income. Microfinance is regarded as one of the successful poverty reduction policies



cen seen as a proposal to provide financial services to the low income

ind as a strategy for empowering smallholder farmers (Nidia ez al.; 2001).

ew of Microfinance Sector in Rwanda

. microfinance sector in Rwanda contributes significantly to the provision of basic
ial services. About 80 percent of the households holding an account in a financial
tution are serviced by the People’s Bank network, a microfinance organization
sagara, 2008). However, the reach of other MFIs remains limited, and most of them are
tretched in th'.; use of their resources. To access additional resources, MFIs could seek
financing from the banking sector, which is likely to prove a more sustainable source of

i’ﬁ'n‘ding than donors (Habyarimana, 2005).

\part from the Peoples’ Bank, the majority of MFls in Rwanda seem to lack capacity in
several areas that are important to manage a financial institution profitably. Capacity building
needed in management, accounting, internal controls, development of new products, and
setting up of Management Information Systems (MIS), which only very few institutions in

Rwanda are able to provide (MINECOFIN, 2007).

The activities of microfinance in Rwanda have been in existence for a long time with the
system of self-help groups, called IBIMINA in Kinyarwanda, the local language.

Microfinance started formally with the introduction of the first People’s Bank in 1975 at

NKAMBA, the sector of Muhanga District in Rwanda. After the 1994 conflict, the NGOs
and donors intervened with credit during the emergency period to assist the Rwanda
population. Some were distributing loans often without distinguishing them from grants or

gifts, and this created confusion amongst the population. This developed a culture of non-




sple’s Bank, which contributed to the non-performing loan rate of
2008). As the Government activities moved into a development

5 percent ( Bam\

e veral NG sformed into MFIs. However, a certain number were not respecting
yhase, several | :

3v June 1¢ aw Number 08/99 of June 1999 gave authority to the Central Bank to

supervise S hnd other financial institutions, including microfinance institutions (MFIs).
In 2002 : 003, the National Bank of Rwanda introduced two regulations: the first was
o microfinance activities in general, while the second was specific to the activities of

Minecofin, 2007).

o j_ﬁa;', there was a proliferation of MFIs operating without professionalism,

ned counters throughout the country while using the deposits collected for their
:is instead of the preliminary paid up capital. By the end of 2005, one important MFI
t able to repay deposits. Subsequently, eight other MFIs were closed by the Central
_in June 2006. The decision to liquidate them was maclé based on their bad corporate
ince and their inability to repay depositors who needed to withdraw the money

2007). In order to encourage the microfinance sector, the Government took the
ision to reimburse 50 percent of deposits in MFIs, which represented 1.5 billion Rwandan
”""ﬁcs (Rwf) as the deposits were estimated at 3.034 billion Rwandan francs. The balance of
(deposits would be covered by the reimbursement from loans granted to the closed MFIs.
‘Although the district authorities were sensitized on the need to cooperate with the liquidators
to recover the loans granted by the closed MFIs as well as by the intervention of the General

Pro_secutor, the recovery rate is still very low (Rusagara, 2008).

In September 2006, the Government adopted the National Microfinance Policy with a

- recommendation to the National Bank of Rwanda to put in place a legal and regulatory



'ts of Microfinance Services

variables to eradicate poverty (Hossain and Rahman, 2001). It is widely believed that

nance services will increase incomes and expand financial markets by providing

ountered (Morduch, 1998).

Robinson (2001) in a study of 16 different MFIs from all over the world showed that having
cess to microfinance services has led to an enhancement in the quality of life of clients, an
ncrease in their self-confidence and diversification of their livelihood security strategies,
;'thereby increasing their income. The results revealed that the microfinance services have a
positive impact on livelihoods, social status, treatment in the home and community, living
conditions and consumption standards, thereby reflecting significant increases in ownership
of livelihood assets, such as livestock, equipment and land. The results also showed that

trading activities financed by MFIs can help to establish new marketing links and increase the

10




me of tra d this can lead to reduced migration due to increased employment
income Ol 1ra ;

opportuni creased income.

Hulme notes that credit give poor people a means of investing and breaking out of the

Sty

g the 1990s, savings had risen to top of the microfinance community’s agenda.
gvfously, MFIs regarded savings as being a less important service than credit. Typically,
ollateral systems or compulsory savings were implemented, meaning that savings were
extracted from clients in order to provide security for MFls. Therefore, in recent studies, the
é:a.ﬁings possibility is called ‘the forgotten half of microfinance (Bamwesinge, 2008). The
'_ .éiperience has shown, however, that there is high demand for saving facilities, often even

higher than that for the credit.

11




y crucial role in poor household survival strategies. Particularly, for
or, safe saving deposits can be a great help than even microcredit
e » of the loans requires potentials and working capabilities which the
ot guarantee in many cases. Unsure and irregular income plus high and

es from time to time build a very unstable financial foundation and can

threaten tence of vulnerable households ( Finney and Kempson, 2009).

Robins 1) argues that saving serves four main purposes for the poor. Firstly, savings

y conducted in Mexico in 1999 (Fernando,1999) used the 1992 and 1994 Mexican
al Surveys of Income and Expenditures as a natural experiment and an exogenous
ision of a savings institute targeted to low-income individuals to identify the effects of
ing financial access on the saving rate of households. The findings show that
.‘;g:‘reasing financial access on low-income people results in saving rates that are statistically
ignificant and of an important magnitude. The expansion of a Mexican savings institute
Increased the average saving rate of affected households by 3 to 5 percentage points and the
‘expansion, in general, had no effect on high income households. From Fernando (1999), it
can be concluded that low-income people save a considerable fraction of their income when
they have access to financial instruments. Therefore, this study suggests that microfinance

services also can have a wider effect at the regional level, such as creation of jobs at the

12




i)

strengthening of the microenterprises sector and strengthening of the financial

le.

ance and Agricultural Credit Experiences

Many rical studies on rural finance and agricultural credit have tended to concentrate on

e is to achieve an average annual growth rate of 7 percent for the sector as a whole by
For the food-crop and export sectors, the corresponding objectives are 6 percent and 8

t annual growth rates respectively.

' ;pularity as a development strategy to combat poverty. The financial sector strategy in
inda focuses on four areas that are intended to develop the financial system: Banking and
cess to credit, long term finance and capital markets, contractual savings regulation, and
ﬁ‘ayment systems. One approach is to promote comprehensive rural finance system in which
here is space for self-help groups with community, farmer’s organization, microfinance
institutions and commercial banks playing different and complementary roles in developing
the provision of a range of strong financial support services at every level of government and

n providing skilled technical assistance.

~In Rwanda, financing of agricultural activities often requires credit because many of the

operators do not always have their own resources to develop their activities. Hence, to invest

13



oduction, processing, conservation, storage, transport or other related activities,
ent of a credit system suitable to the producers will contribute to the development
ural sector (Niyonsenga et al.2007).

as systematically practiced a supply-led approach to increase agricultural credit.
ectives have been to replace moneylenders, relieve farmers of indebtedness and to

higher levels of agricultural credit, investment and agricultural output.

u at al., (2001); Karshenas (2001); Mpunga (2004) independently have found that the
eloping countries are moving from a predominantly rural agricultural economy to an
ﬁltural system that demands skilled manpower on farms, good quality seeds, credit
ilities, supervision and production levels on professional front. With the new scientific and
hnological developments, agriculture production with respect to total yield per acre could

improved. However, financial constraints prevent farmers adopting new technology.

14



ladesh, 1992) carried out a study to measure the productivity growth of the
Bangladesr .

Grameen Bank

ivate sector banks and micro-credit suppliers, especially self-help groups.

olait (2007) attempted to analyze issues in agricultural credit in India. The analysis
evealed that the credit delivery to the agriculture sector continues to be inadequate. It
appeared that the banking system in India was still hesitant on various grounds to provide
edit to small and marginal farmers. It was suggested that concerted efforts were required to
augment the flow of credit to agriculture, alongside exploring new innovations in product

design and methods of delivery, through better use of technology and related processes.

15




07) also stated that the diversity in cropping patterns, land holding sizes,
and regional variations make it difficult to establish the effect of credit on

e or rural sector as a whole, even if one had data. Finally, he argued that an increase

i3

/ of credit was not going to address the problem of productivity, unless it was
ed by investments in other support services. Therefore, channeling of credit
ocessors, input dealers and NGOs, among others, that were vertically integrated
he farmers, including through contract farming, by providing them critical inputs or
essing facilities for their produce, could increase the credit flow to agriculture significant.
dy concludgd that the direct agriculture credit amount had a positive and statistically

ant impact on agriculture output and its effect is immediate.

view of the Models Applied in Past Studies

al approaches have been used to study participation in the microfinance services and
ffects on the poverty reduction. Some analysis has been used to study participation,
‘model has been applied to study binary outcomes, and Propensity Score Matching has

used to address the selectivity bias and to evaluate the effect of microfinance services.

igbokhan e al., (2011) used cross-sectional data from Edo and Delta States of Nigeria from
:ple size of 500 and employed the logistic model to estimate relationship between
croﬁnance, household demographic variables and household poverty status. The study
out that microfinance plays an important role in poverty reduction and social capital
Ormation in Nigeria, and as such, if properly positioned, microfinance institutions are useful

s for poverty reduction.

16
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group strt . which are key factors for policy intervention. Hulme and Mosley (1996)

sed a sim ethodology but suffered from a problem of a small sample of 36 borrowers.




hi 08), using data from a survey of clients of a microfinance bank in Khushhali

Bank |

stan in 2005, employed the Propensity Score Matching Methods (PSM) to address

ection bias and does not control for factors like education and gender.

(2008) pointed out that the logit model has an advantage in the analysis of
mous outcome variable in that it is extremely flexible and easily used model from the
n a meaningful interpretation. Hence the logit model was used in this study to assess

ors influencing the participation in microfinance services.

"methodological variations, the literature widely indicates that microfinance could

he living standards of the poor in terms of their income and productivity. However,

ld eed to be empirically tested and confirmed.
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Figure 1: Conceptual Framework of the Study
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holder farmers’ consumption over periods of cyclical or unexpected crises, thus greatly

ving their economic security.

study is therefore conceptualized as an investigation into the contribution of
icrofinance to agricultural development, with a view of up scaling the positive attributes, or

forming the system in line with the demand circumstances.
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Study Areas

}nducted in three sectors of Nyamagabe District which is situated in the

1€

outh Pro Rwanda. This District is divided into 17 Sectors. The district lies between

wve and jg‘ugu in the South-West of Rwanda. It also contains the eastern half of

, a popular tourist destination, being one of the last remaining forest areas of

(%711 \/
Jyungw

home to chimpanzees and many other species of primates

ricultural sector in Nyamagabe is characterized by subsistence farming, depending on

ble climate, poor infrastructure, poor markets, and precarious income flows that deny
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Collection Methods

OUICEeS

- qualitative and quantitative data from primary and secondary data

udy used bo

1€

he  infc on collected focused on household socio-economic and demographic
haracteristics, such as age, gender, houschold size, farm labor participation, main occupation

essential services offered by microfinance institutions (credit, savings and

ndents were asked about the quality of life in several dimensions, including income
‘income, main occupation), productive assets (land ownership), basic needs (food
ﬁe of health care services), human capital (children’s school, housing (material)
ehold assets (ownership of bicycle, TV and Cars). In addition, secondary data were
from National Bank of Rwanda, Ministry of Finance and Economic Planning

.COFIN) and Rwanda Cooperative Agency (R.C.A).

tudy included participants and non-participants in agricultural activities and others
esses. Both groups shared the same socio-economic and physiographic environment and

€ assumed to have similar economic status before microfinance services.
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stribution

mple was selected from the population of the smallholder farmers in Nyamagabe
sample size was estimated using the Cochran formula
977). This study used the 95 percent level of confidence (Z=1.96) for a two tail

efbre, assuming that p = 20 percent, q = 80 percent of smallholder farmers in this

is maximum variability defined by € of +5% precision.

(1.967 0.2)0.8)
g = =245
TR

bability getting a participant in microfinance services in entire population.
q is the maximum variability and is computed as 1-p.
i

herefore, based on the above formula, the sample size was estimated to be 240 respondents

conveniently meet the sampling procedure.

I respondents were distributed in three Sectors as follows: Kibirizi 81 respondents, Gasaka
espondents and Tare 81 respondents. These areas were purposively selected to represent
e diverse economic backgrounds in agricultural activities in Nyamagabe District.

; sampling framework in this research included two groups of households: a group of
-Smallholder farmers who have participated in microfinance services, and a group of

seholds who have never participated in microfinance services. In total, 240 households
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distri 'ﬁt‘)n. Logit mbdel and Propensity Score Matching were also used to analyze the data.

Empirical Model Used in the Study

Analysis of Smallholder Farmers’ Participation in Microfinance Services using

he Logit Regression Model

e study analyzed the participation of farmers in the MFIs, and the factors which contribute

to this participation using a Logit Regression Model.

Logit regression was well suited for describing and testing hypotheses about relationships
etween a categorical outcome variable and one or more categorical or continuous predictor
ariables. It was preferred as a binary. It took a value of 1 (one) if smallholder farmers
icipated in microfinance services and a value of 0 if smallholder farmers did not
'. .E"irticipate in microfinance services. Because alternative outcomes are difficult to describe
ith an ordinary least squares regression (OLS) equation due to the dichotomy of outcomes,
one may instead create categories for the predictor and compute the mean of the outcome

variable for the respective categories. The study used the observed information on

26




farmers’ choice (participate or not participate in microfinance) services and
‘the conditional probability of socio-economic factors influencing smallholder

icipation in microfinance services in Nyamagabe District (using the binary logit

athematical formulation is based on a linear model for the natural logarithm of the odds
, the log-odds) in favor of Y = 1.
‘Taking the natural log of both sides of the equation we obtain:

ogitY = Natural log(odds) =

L PY=1/X...X)) |_ [ 7 |_gipxspx v
= — =6+ + +..+ B X,
CPr=UX..x)| iz Pt AN AL X 3)
7 is a conditional probability of the form P(Y=1| X,...,X; ).

That is, it is assumed that participating in microfinance services is depending on

combinations of values of the predictor variables. The log-odds, as defined above is also

known as the logit transformation of 7 and the analytical approach described here is known
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Bo+t BX + By X o+ 4 B X

e
""" X’) =% = 1+ eﬂ0+ﬂ|X1+ﬂZX2+"'+ﬁiXi
...................... 4)
unction is sometimes presented in the form:
) 1
= T e_(t%+ﬂX;+ﬂzXz+---+ﬂ,-X,-) .................................. (5)

; 1
//Y;-°"n)(i)=1"”:1+ea,+gm+ﬂzx2+ ..... O X

Where e =2.71828 is the base of the system of natural logarithms.

Bo = The constant term or intercept which is the value of ¥ when the value of all
independent variables are zero
[3; = Regression coefficient

X, = vectors of explanatory variables where:

X1= Gender of household head

X,= Age of household head (in years)

X3 = Education level of household head

X4= Marital status of Household Head

Xs = Distance from homestead to microfinance office
Xs=Home Savings

X7 = Perception of Credit Eligibility

Xg= Off-farm income

Xo= Total Assets

Wi =The error term
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quation (3), the relationship between the outcome variable (¥) and that of X is

ording to equation (4), the relationship between the probability of Y and the

ion of the equation (4) using the maximum likelihood method helps to identify the
;)ﬁcant explanatory variables.

I ‘coefﬁcients Bo and B; were typically estimated by the maximum likelihood (ML) method,
v ch is preferred over the weighted least squares approach. The ML method was designed
) maximize the likelihood of reproducing the data, given the parameter estimates (Peng and
g, 2010). Data were entered as 0 or 1 by coding for the dichotomous outcome, and
ntinuous values for continuous predictors. The null hypothesis underlying the overall
model states that all B; are equal to zero, which means that the coefficients of the relevant
¢ planatory variables equal zero. If B; is not equal to zero, then the null hypothesis is

rejected. The interpretation of the results was rendered using the odds-ratio for both

categorical and continuous predictors.
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lysis of the Effect of Microfinance Services on Smallholder Farmers’ Income

pensity Score Matching

e of MFIs in Nyamagabe District is to reduce poverty of rural poor households.

e services contribute to agricultural productivity and income, thereby enabling
o cope with unpredictable shocks and emergencies. (Hulme and Mosley, 1996)
t when loans are associated with an increase in assets, and when the very poor are
ed to save and to invest in low-risk income generating activities, the vulnerability of

 poor is reduced and their poverty situation improves.

y used Propensity Score Matching to assess the effect of microfinance services on
Ider farmers’ income. Rosenbaum and Rubin (1983) defined propensity score as a
tional probability of participation, given pre-participation characteristics of the subject.
the predicted probability that an individual receives the treatment of interest in
icipation in an activity, such as microfinance services, and involves making comparisons

veen individuals with the treatment and those without (Heinrichet et al., 2010).

rofinance services may be diverse, from financial intermediation only to an integrated
oach which has financial and social intermediation for enterprise development. In this
dy, Propensity Score Matching was used to evaluate marginal effect of financial services
on smallholder farmers’ income, by comparing outcomes between the treatment sample and
he non-treatment sample. Treatment sample refers to the participants in microfinance
"_ervices. A group of non-participants served as a control group to correct for selection bias

(Duvendack, 2010). To assess the effect of microfinance services on smallholder farmers’
ncome, the factors influencing participation in microfinance services were first identified

sing the Logit estimate, which helped to construct a household specific selectivity variable.
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crofinance service participants (Dehejia and Wahba, 2002).

¢ statistics adopted in this study is the ‘Average Effect of Treatment on the Treated (ATT).
¢ ATT estimation depends strongly on the assumption that the distribution of the outcome
ariables for control group is the same as the counterfactual distribution that the treatment

roup would have followed in the absence of treatment (Abadie, 2005).
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ed value of ATT is defined as the difference between expected outcome values

he &2
without treatment for those who actually participated in treatment

W [‘Iill} (

(B¢

eoker and Ichino, 2002).

Average Treatment Effect on the Treated can be estimated as:

AT E {W;,— 5 W();\Dizl} .................................................... (8)
BB (Wor- WoA Di= L, DEED ' con oo as remsssins s comonssssssasisss 9)
=B {B {Wi\Di=1,p (X))} - B {War\ D=0, p (X)) }\ Di=1 } ..... (10)

ions with participation in microfinance services and Wai is the potential outcome in the

nterfactual situations for those who do not participate in microfinance services.

quation 1 is defined as the expectation of the difference of the i-#h household with
icipation in microfinance services and that for the same household in the situation where
6uld not participate in microfinance services. The question 2 is the same as the equation 1
ept that the expected effect is defined over the distribution of the propensity score. The
Juation 3 is component an expected difference of the expected score for the i-th household
participation in microfinance services, given the distribution of the probability of the
uschold participating in microfinance services and that for the same household without

irticipating in microfinance services given the same distribution (Becker and Ichino, 2002).

To estimate (ATT) based on propensity scores, two alternative matching methods (Nearest
Neighbor Matching and Kernel Based Matching) were used to assess the effect of
microfinance service and were compared. All the analyses were based on implementation of
cémmon support so that the distributions of treated and non-treated units were located in the

same domain.
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,. ernel Matching, all treated are matched with a weighted average of all controls with
iit_s that are inveprsely proportional to the distance between the propensity score of treated
sontrols. We conceive that none of these matching methods is superior to the other and
ould be used at once for more robust estimation of the propensity score. In line with this
mon support restriction is complementary with these matching methods and it helps to

orove the quality (Becker and Ichino, 2002).

Kernel Based Matching, all members of the non-treatment group are used, to some extent,
onstruct a match for each treatment group member, although the contribution of those for
om the match is poor may be negligible. The matching algorithms have in common that
y a few observations from the comparison group are used to construct the counterfactual
ﬁt'come of a treated individual. One major advantage of the Kernel Based Matching is the
wer variance which is achieved because more information is used. A drawback of this
.m"ethod is that possibly observations are used that are bad matches. Hence, the proper
Imposition of the common support condition is of major importance for Kernel Based

Matching (Caliendo and Kopeining 2005).

33




ased Matching estimator is given by the formulation:
Y. Y6 (;Ei:_%)i)
- / Ly

- Pr-p.
TheeG (G2 )

-
- {&T
cevrreerreenenns (11)

is a kernel function and h,, is a bandwidth parameter, under standard conditions

n the bandwidth and kernel and the formulation below is consistent estimator of the

ctual outcome Yo,

T 176 (B2)

E?‘céc G (pk-p;- )

m

st Neighbor Matching

rest Neighbor Matching is the most straightforward matching estimator. Several variants
uif :Nearcst Neighbor Matching were proposed. Nearest Neighbor matching ‘‘with
acement’’ and “without replacement’’. In the former case, an untreated individual can be
more than once as a match, whereas in the latter case it is considered only once.
jatching with replacement involves a trade-off between bias and variance. If we allow
placement, the average quality of matching will increase and the bias will decrease.

problem which is related to Nearest Neighbor matching without replacement is that
timates depend on the order in which observations get matched. Hence, using this approach

it should be ensured that ordering is randomly done (Smith and Todd, 2005).

The nearest-neighbor matching involves taking each treated individual in turn and identifying

the non-treated individual with the closest propensity score.
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alting set of non-treatment individuals constitutes the comparison group. It may be
le non-treatment individual provides the closest match for a number of treatment
jals. In this case, the non-treatment individual will feature in the comparison group

once. The end result is that the comparison group is of the same size as the

ametric regressions. The ATT of interest is obtained by averaging these differences.

rest Neighbor Matching formulation is given as:

= I [ Pi= P [ eveereeeeneeeeseenenns (13)

here C; is a singleton set of control units matched to the treated unit (i), with estimated
lue of the propensity score p;.

The consequence of this matching method is all treated units find matches and even for fairly

boor propensity score of the control group (Becker and Ichino, 2002).

- Covariance Balancing Indicator

In order to perform and to conduct the after matching balancing tests, we used covariate
balancing indicators, such as the likelihood ratio test of the joint significance of all covariates

- and the pseudo- R* from a logit of treatment status on covariates before matching and after
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on matched sample. After matching, there should be no systematic differences in

ution of covariates between both groups; as a result, the pseudo- R*should be fairly

.1.3. Description of the Variables Used in the Models

.1.3.1. Dependent Variable (Partmfs)

¢ dependent variable used in the models was. (¥s) designated as ‘’participate in

rofinance services® (takes the values of 1 and 0, where 1= participate and 0 = does not
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lependent variables

dependent variables hypothesized to influence smallholder farmers® decision to
“in microfinance services in Nyamagabe District. (X;) include a range of
;c' and socio-economic factors for the households, and were categorized as the
‘Gender, age, education, marital status, household size, distance from homestead
ance office, home savings, total annual assets, land size, perception of credit

eligibility, household main occupation, and off-farm income.

Gender of the Head of Household ( hhgender)

g réfers to the sex of the household head. This is a dummy variable which takes a value
if the household head is male and zero if the household head is female. In the study
ore males were actively participating in microfinance service as comparéd to female-
ouschold and it was hypothesized that female-headed household is more disadvantaged
uring micro loans than a male-headed household. Rural women might have less access
formation, technology information in particular, due to their potentially lower demand
credit as an input to improve production, and this reduces their likelihood of accessing
crofinance services (Yehuala, 2008). It was hypothesized in this study that gender would

Increase the probability of participation in microfinance services, given the coding used.

e of the head of household (hhAge)

The age of household head was expected to influence participation in microfinance services.

Generally, older people have more experience and better responsibility. They find it easy to

“understand the condition of financial institutions.
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re, they are more likely to participate to microfinance services for savings and getting

ncrease the income earning potential of the household (Nguyen, 2007).

n level of household head ( hheducation )

level of households head was measured by number of school years attendance of
Id head. Five levels of education were represented in the study.

racy, 2= Primary education, 3=Secondary education, 4= University education and

onal education. Educational attainment of the household head reflects household
n capital. Household heads with formal education (for example, Secondary or
rr‘sity) might require more credit for consumption and/or production, compared to
ducated household heads. It was hypothesized that the more educated household heads
e likely to have access to microfinance services. The likelihood in the participation in the
icrofinance services will increase with knowledge and better educated household heads can
understand the services offered by microfinance institutions and might be more ready
omply with the formalities required by microcredit providers Yehuala, (2008); Okunade,

007); Okurut (2006); Vaessen ( 2001).
arital status of household heads (hhMaristat).

arital status was categorized as follows: being married, never married, widow, divorced
d separated. It was hypothesized that the married household heads were more likely to
participate in microfinance services and could have higher income than widows, separated

and never married household heads.
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in microfinance services to meet these needs. In this study, it was hypothesized

ousehold size would influence negatively the participation in microfinance services.

1 occupation of household head (hhOccupation)

usehold head main occupation was considered as a dummy variable.
‘household main occupation is agriculture and 0= Otherwise). It was expected that main

ation could influence head household decisions to request for additional money and

Land size (Sizeland)

nd size is the total land owned by the houschold in acres. Land has been the most
mportant collateral demanded by formal lenders (Binswanger, er al.1992). Also, household
head with larger land size would have a higher repayment capacity. It was hypothesized that

land size would influence positively the households’ participation in microfinance services
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o participate in microfinance services than those located near the microfinance office.

because Households located very far would incur high transaction costs, such as

ments, vehicle, machinery and houses .The physical assets could indicate the ability of
household to meet collateral requirement of microfinance lenders. Therefore, it was
othesized that the total annual value of assets owned by the household would have

ositive influence on participation in microfinance services.

f-farm income of Household Heads (Off_farm_incom):

ouschold with low income would have higher tendency to access microfinance services for
ncreasing their income. In this study, it was hypothesized that the “off-farm income
influenced negatively the participation in microfinance services, implying that households
ith less off-farm income were likely to participate in microfinance services to invest in farm

“and in other family needs.
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ings ( Hsavings)

avings is a dummy variable taking a value of 1 if a household kept money at home
;)therwise. Therefore, the lack of household confidence in the traditional banking
s reflected in the number of people keeping money at home. They preferred having
and possession of their own money rather than giving it over to a bank, which had
ided them any way. In this study, it was hypothesized that Home savings will positively

influence the households’ participation in microfinance services.

ption of Credit Eligibility ( Percredel):

Perception of Credit Eligibility is a dummy variable taking a value of 1 if household was
ble to apply for a loans and 0 “otherwise’ from microfinance institutions. It was
othesized that ‘‘Perception of Credit Eligibility’> may influence positively the

participation in microfinance services for increasing the level of their livelihood.
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CHAPTER FOUR

RESULTS AND DISCUSSIONS

haracteristics of Farming Household in Nyamagabe District

1. Demographic and Socio-economic Characteristics of the Household Heads

in Gasaka, Kibirizi and Tare, Nyamagabe District (n=240).

The following tables and figures give and illustrate respectively the household characteristics

he study areas of Casaka, Kibirizi and Tare in Nyamagabe District.

1.1.1 Gender and Marital status of Household Heads.

he table 1 presents the gender of household heads of the household head in the study areas.

able 1. Gender of Household Heads

The table 1 represents the gender of household heads in the study areas.

Cumulative
Gender Frequency Percent Percent
e 165 68.7 68.7
Female 75 31.3 100.0
i 240 100.0

Source: Author’s survey, 2011

Table 1 shows that 68.7 percent of the households were male headed, while 31.3 percent were
female headed. This suggests that more men were likely to decide to be involved in making

decision on whether to participate in microfinance services.
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s evident from the results that despite the presence of some targeted services schemes
r of women, they still face difficulties in their freedom to decide on whether to

ipate in microfinance services as compared to men.

2. Marital Status of Household Head

table 2 presents the marital status of household heads in the study areas in terms of four
ries of household heads: Married and Single (Widow or Widower, Divorced,

arated, and Never married).

‘ Cumulative

aracteristics Frequency | Percent Percent
Married 168 70.0 70.0
Widow/ Widower 2 10.8 80.8

i i

Divorced 8 33 84.2
Separated 13 | 5.4 | 89.6
Never married 25 10 4 i 100.0
Total 240 100.0 |

Source: Author’s survey, 2011

The table 2 shows that 70 percent were married men and women, while the Widow or
Widower household heads were 10.8 percent, divorced were 3.3 percent, separated were 5.4

percent and never married were 10.4 percent.
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Level of Education of the Household Heads

el of education of the household heads is given in table 3.

: Education level

Cumulative
ation level Frequency Percent Percent
64 26.7 26.7
rimary 122 50.8 77.5
pocondary 38 15.8 93.3
University 10 4.2 975
Vocational 6 25 100.0
TOTAL 240 100.0

ce: Author’s survey, 2011

ble 3 shows that more than one —fourth of the sample household heads received no formal
cation 26.7 percent while 50.8 percent attended primary school, 15.8 percent attended
'Secondary school, 2.5 percent got vocational training after their primary education and only

2 percent attended University. Considering formal education, male-headed households

ppear to have had better access to education as compared to female-headed households.

It is expected that education can increase the efficiency of resource allocation and also help
- smallholder farmers to choose more effective means of production by adopting new
technologies. Education is important in determining a smallholder farmers’ ability to adopt

- hew technologies and thus increase the productivity and income.
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ited formal education, the implication is that investments in production resources
onomic development are handicapped (Mohammad and Rahaman, 2005).
holds with higher levels of education would therefore be expected to have better access

services offered by microfinance institutions.
. Age, Household Size and Annual Income Level of the Sample Households
table 4 shows the mean characteristics of sample households in the study areas.

le 4: Mean of Age, household size and annual income level (n = 240)

Minimum | Mximum Mean Std. deviation
of the household head (Years) | 20 82 42.4 14.819
uschold size 1 7 3.8 2.059
nual income level 60,000 6,000, 000 625,299 | 804,871.303
(Rwandan francs)

eviation of 14.8 years. The youngest respondent was 20 years, while the oldest was 82
ears. This suggests that economically active individuals headed households, which may
imply active economic development in the study area. The table 4 shows also that the mean
~ household size was 3.8 approximated to 4 persons per household with a standard deviation of
l 2. The smallest family had 1 member and the largest had 7 members.

This suggests that households with big family sizes were more likely to participate in

microfinance services to improve their livelihoods.
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:ii'i;"ll.:f le 4 also shows that most of the households had a low annual total gross income. The
l nual household income was 625,299 Rwandan francs, approximated to

D and based on the household revenues from agriculture production, livestock
on and revenues from salaried employees, gifts, commerce, home transfer and
tions or income from any other business initiated by the households, this is
ximately 2 dollars a day per household. It points out that the majority of the household

study area could hardly meet their basic needs.

1.4. Land Ownership and Farm Land Size for Household Heads.

4 le 5 shows the characteristics of household land ownership and farm land size in Gasaka,

irizi and Tare of Nyamagabe District.

ble 5: Characteristics of household Land Ownership and Farm Land Size

| Factors Characteristics Total Number N=240 | Percentage
i

‘ E?T‘_.and Ownership Privately owned 145 60.4

| Lease or Rent 91 37.9
Communal land 4 17

| .Size of land farm Less than 0.1Ha 175 72.9

| Between 0.1-0.5 Ha 59 24.6
More than 0.5 Ha 6 25

Source: Author’s survey, 2011
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useholds are cultivating land between 0.1 and 0.5 ha and only 6 percent of the

seholds are cultivating land more than 0.5 ha. There were also some smallholder farmers

(land title deeds), and to informal due to the vicious circle of poverty.
A

not have access to informal and formal credit due to lack of collateral

used rented land and only 1.7 percent used communal lands for grazing.

e table 5 shows that 60.4 percent of the households have privately owned land, 37.9

magabe District, there is a problem of land scarcity. For instance, 72.9 percent of the

Ids in the survey were cultivating lands which are less than 0.1ha, while 24.6 percent

ere cultivating land parcels that had no title deeds. That means that those farmers could

1.5. Farm Labor Participation and Main Occupation of Household Heads

e table 6 below shows the characteristics of household heads participation in farm labor in

yamagabe District.

able 6: Characteristics of Farm Labor Participation

Frequency Percent Cumulative
Percent
Falltimme 129 53.7 537
FRLELTE 70 292 82.9
Non-participation 41 17.1 100.0
Total 240 100.0

Source: Author’s survey 2011

participating in farming activities.

47

Table 6 shows that 53.8 percent of the heads of households were full-time farming, while

29.2 percent were part-time farming and 17.1 percent of household heads were not




Occupation of Household Heads

ws the main occupational activities into which respondents were grouped:

Business, Salaried, Handicrafts, Livestock and Fishery.

ain Occupational Activities

HH Main Occupation

Agriculture  Business calaried  Handcraft  Livestock  Fishery
employment

:. Source: Author’s survey, 2011

The figure 4 above shows that agricultural production is a major activity in the study areas.

Out of the sample, 61.7 percent reported that agriculture is their main occupation, while 21.6

~ percent are doing businesses, 10 percent are salaried, 4.6 percent are involved in handicraft,

: and 0.4 percent of household heads are fish keeping.

1.7 percent reported livestock keeping,
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7. Major Sources of Households’ Income

main sources of income for the respondents between 1% January 2010 and 31°* December
10 in the three sectors (i.e. Gasaka, Kibirizi and Tare) of Nyamagabe District are divided in

) two parts: Off-farm and Farm income sources as shown in tables 7 and 8.

'J able 7: Off - farm Income Sources

Number of respondents N=240 Percentage

56 23.3

62 25.8

:"}Marriage gifts 25 10.4
| Transport service 9 3.8
Remittances (Transfers) 2 0.8
Teaching 15 6.3
3 Carpentry 9 3.8

] Other Salaried employment | 30 12.5
Business ) 6.3
Sewing 8 3.3
Hair salon 1 0.4
Handicraft 8 3.3

Source: Author’s survey, 2011
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hows that 25.8 percent ran a shop, while 23.3 percent earn income from fishing and
ent earn income in the form of marriage gift, like the dowry. Other income sources
included salaries, handcraft, businesses, teaching, sewing, carpentry, transport
and remittances from urban and non-urban friends and relatives. Therefore,
ing small non-farm enterprises in rural area could alleviate poverty. The household off

come was one of the factors hypothesized to affect participation in microfinance

8 gives the main sources of farm income which were crops and livestock related.

8: Farm — Income Sources

No. of respondents | Percentage
{ N=240
| s of food crops (banana, wheat, maize, beans, ect.) | 98 40.8
ash crops ( Coffee, and Tea ) 54 22.3
es of Fruits (avocado, orange, sweet bananas...ect.) | 37 15.4
‘,_@ales of milk 13 5.4
Sales of Eggs 3 1.3
les of livestock (chicken, Cows, Goats .....) 35 14.6
240 100

:';- Source: Author’s survey, 2011

The major farming activity in Nyamagabe District is crop and livestock production.
~ The table 8 shows that 40.8 percent got most of their income from selling food crops, while

15.4 percent got their income from selling fruits and 22.5 percent got their income from
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ng cash crops like Coffee and Tea which are the major cash crops for Rwanda’ s
omy.

food crops produced are bananas, wheat, rice, sweet potatoes, beans, English potatoes,
as, and maize and vegetables. Some fruits also are produced (sweet banana, avocado,
ges, pineapple).

vestock production, especially for dairy and eggs, is practiced but at a very small degree
y 14.6 percent of the sample households earned their income selling such livestock and
éstock products as chicken, cows and milk). However, farmers face liquidity constraints
ated to low levels of output, poor access to agricultural credit and low investment in

icultural production, lack of processing technologies and lack of storage facilities.

. Household Participation in the Microfinance Services categorized by Gender

his section presents, by gender category, the extent to which smallholder farmers were
ound to have participated in the microfinance services in Gasaka, Kibirizi and Tare.
jThe formal lenders are SACCOs and MFIs. In the study areas, 7 SACCOs are distinguished:
Umutanguha SACCO, Twizigamire SACCO, UCAPEC (Unions des Caisses Populaires
{ d’Epargne et de Crédit), Unwarimu SACCO, Ingenzi Gasaka SACCO, Tuzamurane Tare
SACCO, and Indatwa Kibirizi SACCO. The Microfinance Institutions (MFIs) found in
Nyamagabe District are Cooperative des travailleurs de Nyamagabe (CT Nyamagabe),
Agaseke MFI, Duterimbere Microfinance, ZIGAMA CSS (Credit and Saving Society), and
' Rwanda Microfinance Limited. Both the traditional MFIs and the newly emerging type
known as SACCOs require collateral alternatives in form of compulsory savings. SACCOs,
on the other hand, have emerged to encourage ownership and participation by the

beneficiaries.
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clow shows that 35.4 percent male and 13.4 percent female had participated in

ices to young and to very old people because this category of people are less productive

L

gure 5: Participation in microfinance services by Gender of Household Heads.

Participation in MF Services Vs Gender

40 ——

35 44—

30 -

MALE

Source: Author’s survey, 2011




Services offered by Microfinance Institutions in Gasaka, Kibirizi and Tare

gure 6 below shows the services offered by microfinance institutions. They provide

nt services to the clients and the most common arc savings and credits.

re 6: The microfinance services

i Savings

# Credit

i Insurance

@ Money Transfer

@ Remittance

Sources: Author’s survey, 2011

The figure 6 above shows that, in the survey locations, 49 percent of the household heads

have access to savings services and that 40 percent were able to borrow from those

microfinance institutions. These credit services lead to the clients modifying their agricultural

productivity and their small enterprises activities which in turn lead to increased income.

The changes in household income in turn lead to greater household economic security.

Savings services have often been seen as a critical component in improving access (o
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al investible funds in Nyamagabe District. In this case, the smallholder farmers can
ate money and then draw it for investing in physical and other household assets.
rvices offered by microfinance institutions, like remittance, money transfer and
“ce, are generally not used by the respondents. Only 5 percent used remittance, while 4

ts used money transfer and only 2 percent used insurance services.

Main Household Sources of Credit in Nyamagabe District

= 7 below shows thq main sources of credit for the formal and informal lenders in

a, Kibirizi and Tare Sectors of Nyamagabe District.

. ure7: The Main Sources of Credit

—

m Commercial Banks
m SACCOs

m NGOs projects

m Microfinance

m Self-help group

m Cooperative

Source: Author’s survey, 2011

The financial sector reforms in Nyamagabe district have not yet attracted many bank

establishments. The credit policy of the MFIs and SACCOs is to provide short-term credits
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ople with low income, but the credit is repayable within a period not exceeding 12
ni The lending in the study areas is still very low. The MFIs and SACCOs are the
rtant sources of credit in Nyamagabe District. Overall, 58 percent of the respondents got
from MFIs and 22 percent got loans from SACCOs. The figure shows that only 6
nt of the Household Heads got loans from Commercial Banks.

rally, the lending rules and procedures of commercial banks exclude farmers who
ally farm on non-secured lands and possess no tangible assets to offer as collateral or
urity for bank loans. Moreover, commercial banks regard farming as the most risky
vestment areas and gvoid farmers in a bid to reduce loan transaction costs and raise their
rﬁﬁtébility. Lack of enthusiasm of commercial banks to lend to farmers is influenced by the
ct that farmers groups are numerous and widely dispersed geographically and that they
quire small amounts of loans which are costly to administer, while farming is a high risky

area for investments because of its susceptibility to weather and external shocks.

:The figure 7 also shows that 4 percent of the Household Heads participated in NGO
. microfinance services whose objective was to introduce quasi-formal credit arrangement in
an attempt to catalyze economic development for poverty reduction by providing loans with
lower interest rate. NGOs typically offer small, short-term capital loans for periods of up to
one year. They concentrate on financing micro-enterprises that have high turnover and that
generate regular income flows. NGOs do not demand collateral for the security of the loans
offered.

The figure 7 shows that only 7 percent of the household heads were participating in self —help
groups and 3 percent participated in Cooperatives. Such groups also have the objective of
reducing poverty, and the poor who have a low income can create the activities which are
generating revenue. Smallholder Farmers also get money from such groups to pay school fees

for their children and run businesses. Even though self —help groups are expected to increase
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lihoods of smallholder farmers and spearhead financial services to the poor, the results

survey show that their outreach was very slow.

Purpose of Microfinance Loans in Gasaka, Kibirizi and Tare

purpose of obtaining loans from microfinance institutions are mainly attached to

stment in income generation activities and there are considerable costs involved in

rting funds to other uses.

'j figure 8 below shows the main purposes of microfinance loan in the study areas.
e figure 8 below shows that 32.5 percent of the household heads have obtained loans for
ying school fees for their children, 21 percent for business, only 20 percent for financing

riculture, 14.7 percent for constructing and repairing houses, 8 percent for buying tools

~ enhancing the income generating capacity of participating households and thus they could be

mportant in reducing household vulnerability to poverty.
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poses of Microfinance Loans

purposes of microfinance Loans

2%

® Education

| Agriculture

®@ Tools,equipement

H Health purpose

# Business

@ Housing/Housing repair
& Marriage

Authors’ survey, 2011

The Main Purpose of Agricultural Loan for Smallholder Farmers
gricultural loans offer opportunities to smallholder farmers to obtain capital and mainly

crease their income. Figure 9 shows the main purposes of agricultural loans in Gasaka,

Ki ‘_irlzi and Tare.

‘.11
zi fom the results, 31 percentage of farmers used agricultural loans for buying seeds, 22.5

>1'cent for buying seeds and fertilizers, 14.1 percent for buying farm equipment, 9.9 percent

A,

for buymg land, 8.5 percent for investing in irrigation, 5.6 percent for buying only fertilizer,

2 percent for paying labor, and 4.2 percent for buying oxen. All those farm inputs lead to

fiﬂcl'easmg agricultural productivity in Nyamagabe District.
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5 9: The Main Purposes of Agriculiure Loan

Purposes of Agricultural Loan

Authors’ survey, 2011

an Duration and Repayment

tudy found that the general microfinance institutions in Nyamagabe District granted

term loans with repayment periods of between three months to one year. The self help-

s and cooperatives lenders require strict repayment and loans deposit terms, such as

and monthly. Monthly collection of repayment installments by microfinance

nnel is one of the key features of microfinance that is believed to reduce default risk in

sence of collateral and make lending to the poor viable.
nformal and formal institutions charge interest rates that range between 5 and 13 percent

annum. The main sources of loan repayment funds were profits from businesses, salary

or what was received from the sale of agricultural crop or livestock.
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actors Limiting Participation in Microfinance Services

households reported lack of awareness, 22.8 percent reported difficult loan conditions,

percent reported long distance to travel to get services and 1.6 percent reported lack of
rmation.

collateral requirement from the formal and informal lenders in the study areas was an
portant feature limiting smallholder farmers to access the services offered by these
stitutions. The majority of these household owned small parcels of land and depended on
.’farming as the main source of their income. Others did not know about services offered by

‘the lenders because of the lacked of awareness and lacked of information.

Therefore, they feared borrowing and lacked confidence in decision making to participate in
" microfinance services. Another factor was that most smallholder farmers lived in rural areas
far from microfinance offices and this lead to high transportation costs that further
constrained microfinance services access. Smallholder farmers also cited the very long credit

procurement procedures as a limiting factor for participation in microfinance services.

The figure 10 below shows the factors limiting participation in microfinance services in

Nyamabage District.
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Lack of Lackof difficultyloan  Too far lack of
awareness collateral condition information

Factors

_:‘_ ource: Author’s survey, 2011

o

-

4.2.7. Factors Affecting Participation in Microfinance Services

~ Logit Regression Analysis was conducted to find out the factors that contribute significantly

~ to microfinance services’ participation by smallholder farmers. The participation in

‘ microfinance services variable (whether a smallholder farmer has participated in

|
microfinance services or not) was regressed on gender, age, education, marital status,

,< distance, Home savings , total annual assets, Perception of credit eligibility, and off-farm

income. The factors that were found to influence the likelihood of participation were the

levels of age, education, home savings, total annual assets, and off-farm income. These

results are presented in table 9.
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Logistic regression

microfinance Services

Number of obs = 240

le 9: Logit maximum likelihood estimates of the probability of participating in

Y

LR chi’(9) = 146.64
Prob >chi’= 0.0000
g likelihood = - 92.96015 Pseudo R*=  0.4409
rticipatmfs Coef. Std. Err. z P>|z| [95% Conf. Interval]
hgender 1776079 4328865 | 0.41 0.682 |-.6708341  1.02605
‘ ;:,hhAge .0296582** 0143616 | 2.02 0.043 .00091 .0572064
hheducation | .4776276** |.2429245 1.97 0.049 | .0015043  .953751
| hhMaritalstat | .1679166 .1472072 1.14 0.254 1206043 4564375
Distance -.0148378 2941358 | -0.05 0.960 -5913334  .5616579
HSavings 4,025625*%* .59865327 6.72 0.000 2.852286  5.198964
Percredel .1582576 14361623 0.36 0.717 -.6966049  1.01312
Off_farm_inc | -.1018213*  |.0606822 -1.68 0.093 |[.2207561 .0171136
Totalassets 9.62e-07* 5.79e-07 1.66 0.096 -1.72e-07  2.10e-06
_cons -5.430968 1.355027 -4.01 0.000 -8.086772 -2.775165
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Source: Computed by the author from the field Survey data 2011

Note: ***_ ** and * denote statistical significance at 1%, 5% and 10 % levels respectively.
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B

services

Pr (Participatmfs) (predict) = 0 .40783975

calculated. Following these modifications, the results are given in table 10.

been argued that the estimated logit coefficients obtained by maximum likelihood
ation do not generate a direct economic interpretation, and that the sign of an estimated
officient only provides the direction of the effect of that explanatory variable on the
ability of a success (Greene, 2003). To address this limitation, marginal effects that is,

change in the predicted probability associated with changes in the explanatory variables,

[able 10: Marginal effects for factors that influence participation in microfinance

| "ariablel dy/dx Std. Err. | z P>|z| [ 95%C.l. ] X

e

lfhgender 0428935 1046 | 041 | 0682 | -162113 .2479 1.3125

_' hhAge .0070177** | 00349 | 2.01 | 0.044 | .000177 .013858 |  42.4458
| hheducation |.1153502%* | .05916 | 1.95 0.051 -.000594 .231295 2.05
hhMaristat | .040553 03561 | 1.14 | 0255 | -029233 .110339| 1.75417
Distance -.0035834 | .07103 |-0.05 | 0960 | -.142795 .135629 1.50833
1 Hsavings*  [.7021034***| 05092 [13.79 | 0.000 | .602306  .8019 629167
Percredel * | .038467 10653 | 036 | 0718 | -170324 247258 25
Off_farm_inc |-.0245905* | .01467 |-1.68 | 0.094 | -.053336 004155  4.44167

Totalasset  |2.32e-07* | .00000 |1.64 | 0.098 | -4.5¢-08 5.1e-07 | 228744

Source: Computed by the Author from the field survey data, 2011

(*) dy/dx is for discrete change of dummy variable from 0 to 1

Note *, ** and *** denote significance level at 10 %, 5 % and 1% respectively
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iible 9 presents the estimated results of the logistic model. The likelihood ratio test has a
i-square statistic which is the difference of the values of the two log likelihood functions

_the null model -2 Log Likelihood and the full model -2 Log Likelihood), is equal to

N

46.64. The Log likelihood is equal to -92.96015. The pseudo-R? = 0.4409. It indicates how

l"ell the regressors X explain the participation probability (Caliendo and Kopeinig, 2005).
:"rom table 10, the results shows that the predicted probability of Y is equal to 0 .40783975.

A
. Therefore, the null hypothesis that the parameter estimates for the model are equal to zero is

ejected. It can be concluded that the explanatory power of the logistic model is satisfactory
nd that the model can be used to explain the probability of participation in microfinance

 services by the smallholder farmers.

j Table 10 shows the marginal effects on the significant variables on conditional probabilities,
~ focusing on the effect of changes in the statistically significant variables on the probability of
smallholder farmers’ participation in microfinance services. Five variables were found
- significant, namely age, education, savings access, off-farm income and total annual assets.

The significant variables are discussed hereafter.

Age: The Logit results show that the coefficient for age was positive and significant at 5
percent level. The implication is that the age of the smallholder farmers had an influence on
the participation in microfinance services. Marginal effects show that if the age of a
smallholder farmer increases by one year, the probability of participation in microfinance
services will increase by 0.0070177 (0.7 percent). This finding suggests that the older
household heads accumulate more experience (practical and professional wisdom) and have
chances to participate in microfinance services to increase their income generating activities.

In addition, the older farmers may be more familiar with the conditions of financial

institutions and are thus also able to apply for loans.
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ation: The results indicate that education was significant at 5 percent and influenced

el of education by 1 year increases the probability of participation in microfinance services
1.5 percent. Meaning that household heads who have better level of schooling have high
ce of being participant in microfinance services. The likelihood in the participation in the

rofinance services will increase with knowledge.

ome savings: The i‘ésults indicate that Home savings were significant at 1 percent level and
ositively influenced the households’ participation in microfinance services. It is thus
| pected that the households who have kept the money in the house are more likely to
 participate in microfinance services. The partial effect results shows that home.savings will

increase the probability of participation in microfinance services by 70.2 percent.

Total assets: The coefficient of total annual assets variable is significant at 10 percent and
has a positive influence on participation in microfinance services. Since the value of total
~ assets owned influenced positively participation in microfinance services, this means that the

amount of total assets owned increases the accessibility to microfinance services.

Off-farm income: The results from table 10 indicate that the coefficient for off-farm income
was negative and significant at 10 percent level. Hence, the partial effect of a unit increase in
off-farm income on the conditional probability of participation is -.024. This means that with
each unit increased in off-farm income, the probability to participate in microfinance services
will decrease by 0. 024 (2.4 percent). Thus, this finding suggests that households with high

off-farm income are less likely to participate in microfinance services to invest in farm

activities.
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3. Effects of Microfinance Services on Smallholder Farmers’ Income.

3.1. Results from Kernel Based Matching and Nearest Neighbor Matching

The determination of the average effect of microfinance services (measured using “’Kernel-

'ased Matching Score’” and Nearest Neighbor Matching) involved matching 117 participants

B

in microfinance servi

ces to 123 non-participants, and gave an average effect on annual total

i‘icome of 625,152 Rwandan francs, equivalent to 1,042 USD per household,
.

‘Tables 11 and 12 below show the Kernel-based Matching Score and Nearest Neighbor

Matching Score Results.
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Logistic regression

Table 11. Kernel Based Matching Score Results (KBM)

Number of obs = 240 Prob > chi’ = 0.0000
¢ LRchi? (11) = 66.91 Pseudo-R> = 0.2012
 Log likelihood = -132.82727
':}‘Particlpatmfs Coef. Std. Err. z P>|z| [95% Conf. Interval]
!
‘hhgender -.0753121 .3375753 -0.22 0.823 -7369475 5863232
|
;E'hhAge .0194483* .0111916 1.74 0.082 -.0024868 .0413835
Sizeland .2790351 3219144 0.87 0.386 -.3519054 .9099757
|
It hheducation .5810336*** | .2080773 2.79 0.005 1732096 9888575
f }HHsize -.0121269 .0781294 -0.16 0.877 -.1652577 .1410038
| hhMaritalst .1229581 .1211538 1.01 0.310 -.114499 .3604151
:hh0ccupation .1907174*** | 0729472 2.61 0.009 .0477435 3336914
Distance - 7411689*** | 2190114 -3.38 0.001 -1.170423  -3119145
Totalassets 7.39e-07 5.68e-07 130 0.193 -3.74e-07  1.85e-06
Percredel .0546439 .3532308 0.15 0.877 -.6376758 .7469636
" Off_farm_inc | -.1322959***| 0498543 -2.65 0.008 -.2300085 -.0345833
_cons -1.465257 1.007525 -1.45 0.146 -3.439969  .5094557
. Variable Sample Treated Controls Difference | S.E. T-stat
Annualtotalincome Unmatched| 873, 484.991 389, 219.545| 484,265.447] 99,316.468 | 4.88
‘ ATT |873,484.991) 607,810.496| 265,674.493 113,983.58 | 2.33**
ATU | 389,219.545| 627, 587.91 238, 368.37
ATE 251, 680.10

f Source: Computed by the Author Srom the field survey data, 2011

- Note: *, ** and *** denote significance level at 10%, 5 % and 1% respectively.
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12: Nearest Neighbor Matching Results

t regression Number of obs = 240 Prob > chi’ = 0.0000
' LRchi*(11) = 66.91  PseudoR’ = 0.2012
likelihood = -132.82727
icipatmfs Coef. Std. Err. z P>|z| [95% Conf. Interval]
-.0753121 .3375753 -0.22 0.823 -.7369475 .5863232
.0194483* 0111916 1.74 0.082 -.0024868  .0413835
_ ':’Izefand 2790351 3219144 0.87 0.386 -.3519054  .9099757
.5810336*** | 2080773 2.79 0.005 1732096 9888575
Hsize -.0121269 .0781294 -0.16 0.877 -.1652577  .1410038
.fiihMaritalst .1229581 1211538 1.01 0.310 -.114499 l .3604151
g‘j'lhOt:cupation .1907174%** | 0729472 2.61 0.009 .0477435  .3336914
i Distance -.7411689*** [.2190114 -3.38 0.001 -1.170423  -.3119145
Totalassets 7.39e-07 5.68e-07 1.30 0.193 -3.74e-07  1.85e-06
“. Percredel .0546439 .3532308 0.15 0.877 -.6376758 .7469636
‘ Off_farm_inc | -.1322959*** | 0498543 -2.65 0.008 -.2300085 -.0345833
i _cons -1.465257 1.007525 -1.45 0.146 -3.439969  .5094557
ﬂ.-": Variable Sample Treated Controls Difference | S.E. T-stat
V Annualtotalincome Unmatched 873,484.991 (389,219.545 | 484,265.447| 99,316.468( 4.88
.‘ ATT| 873,484.991 | 645,239.176|228,245.816(125,549.482 1.82*
ATU| 389,219.545 |563,417.099|174,197.554
ATE 200,546.082
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Source: Computed by the Author from the field survey data, 2011
Note: *** * significant at 1% and 10 percent respectively.




0.2012

66.91
0.0000***
1. Nearest Neighbor Matching
Pseudo - R? 0.037
LR chi? 11.93
p-value 0.369
2. Kernel Based Matching
Pseudo- R? 0.029
LR chi? 9.47
p-value 0.578

Note: *** significant at 1%

Source: Computed by the Author from the field survey data, 2011
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tables 11 and 12 showed that the smallholder farmers who participated in microfinance
services did better than non-participants. However, the important point was how significant
the differences between microfinance services participants and non-participants were.

Generally, participation in microfinance services were found to have a positive effect on

household annual income.

i
- The results from Kernel and Nearest Neighbor Matching show that out of 11 variables only 5
;“' were significant. The results show also that age was significant at 10 percent, education was

,{ significant at 1 percent level and household main occupation was significant at I percent. All

" these variables were hypothesized to have a positive effect on households’ likelihood of
4

~ participating in microfinance services. The variables “‘distance from homestead and off-farm

income’® were both significant at 1 percent influenced negatively the smallholder’

participation in microfinance services.

Results from Propensity Score using the Kernel (table 11) showed that the ATT (Average
Treatment Effect on the Treated) is equal to 265,674 Rwandan Francs

(equivalent to 443 USD)" This means that the household participating in microfinance
services had increased their total annual income by 265,674 Rwandan francs (equivalents to
443 USD) relatives to that of the non-participants. The results show also that the t-statistics

for the ATT is equal to 2.33. It was found to be significant at 5 percent level.

Results from the Nearest Neighbor Matching (table 12) showed that the ATT is equal to
228,246 Rwandan Francs (equivalent to 380 USD). This means that the households
participating in microfinance services had increased their total annual income by 228,246

Rwandan francs (equivalents to 380 USD) relatives to that of the non-participants.

1 Exchange Rate : 1USD =600 RWF
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he results show also that the t-statistics for the ATT is equal to 1.82. It was found to be
ig‘igniﬁcant at 10 percent.

:'.T'he results from both Kernel and Nearest Neighbor matching show that the households

articipating in microfinance services increased their total annual income relatives to that of
:;'the non-participants. This implies that there is a positive significant effect on smallholder
farmers’ income for those participating in microfinance services.

";j Based on the empirical results, it can be deduced that the effect of participating in
microfinance services is contingent on the factors that influence smallholder farmers to
participate in microfinance services. The empirical results also provide evidence that
participation in microfinance services has a positive effect on poverty reduction in terms of

increasing income and asset levels, implying that microfinance services might be successful

in reducing the poverty of those close to the poverty line.

From table 13, the results show the balancing test of the covariate by comparing the before

and after matching algorithm significant differences.

Before matching, the results shows that there was large difference in the covariates between
the treatment and comparison groups in the original full sample, as all the p-values of the test
for differences in individual covariate means are highly significant and LR chi® is equal to
66.91. After nearest neighbor matching and after kernel matching, the results show that p-
values were equal to 0.369 and 0.578 respectively and were not significant. From nearest
neighbor matching and Kernel Matching, the results show also that LR chi® were equal to
11.93 and 9.47 respectively. Before matching, the table 13 shows also that Pseudo- R’ is
equal to 0.2012. After matching, the table 13 shows also that for Kernel Based Matching, the

pseudo—R2 equals to 0.029 and for Nearest Neighbor Matching, pseudo-R2 is equal to 0.037.
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- In line with the above indicators of matching quality, Kernel Based Matching resulted in
relatively low pseudo R’ equal to 0.029 and then it was selected as a best fit matching
estimator.. The low pseudo-R? supports the hypothesis that both groups have the same

distribution in covariates x after matching,.

- These results show that the matching procedure is able to balance the characteristics in the
j treated and the matched comparison groups. We therefore used these results to evaluate the
- effect of microfinance services on the income of smallholder farmers having similar observed
characteristics. This allowed us to compare observed outcomes _for participants in

microfinance services with those of a comparison group sharing a common support.

In conclusion, the study found out that the smallholder farmers who had participated in
microfinance services in Nyamagabe District had increased their annual total income by
about 50 percent and it can thus be deduced that the use of microfinance servicés is one of the
best ways to increase income in Nyamagabe District. It was observed that the major use of
microfinance funds were education, agriculture, tools and equipments, health , business,
housing and marriage ( Figure 8). Most of these would normally contribute to increase

incomes, and hence the importance of microfinance.
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‘-‘._3.3. Distribution of Propensity Score on the Treated and Non - Treated.

jt was important to examine whether the propensity scores obtained for participants and non-

participants fulfilled the common support assumption. If the Propensity Score for treated and

=

non-treated overlap reasonably well, then the common support assumption is satisfied and it
~ is recommended comparing those two groups where 123 households are untreated and 117

A

 are treated.

igure 11 presents the distribution of the propensity score for participants as well as non
~ participants. The bottom half of each graph shows the propensity score distribution for the
~ non-treated, while the upper-half refers to the treated individuals. Y is an axis frequency of

.J Propensity Score and X is an axis Propensity Score.

Visual inspection of the density distribution of the propensity scores in both groups is the
most straight forward way of checking the overlap and the region of common support
between the treatment group and the comparison group (Akhter and Awudu, 2009).

As indicated earlier the treatment effects are only defined in the region of common support
hence Heckman et al. (1997) argues that a violation of common support condition is a major

source of evaluation bias in conventional approaches.

The histogram of propensity score depicts that there is a high chance of getting good matches
and large number of matched sample size from the distribution. The propensity score
distribution in figure 11 shows the treated on support and treated off support. Treated on
support indicates the individuals among the participants who find a suitable match whereas
treated off support indicate the individuals among the participant who did not find a suitable

match.
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i _re 11: Histogram of Propensity Score

| I |
2 4 b 8 1
Propensity Score

B Unveated (SRR Treated

Source: Computed by the Author from the field survey data, 2011
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CHAPTER FIVE

‘SUMMARY, CONCLUSIONS, POLICY IMPLICATIONS

5.1. Summary

Microfinance in Rwanda is considered as one of the most important and effective
mechanisms in the implementation of the government program to reduce poverty and to
increase economic growth. Microfinance services involve the supply of loans and savings
services to low income earners which include small-scale farmers. Major goal is to improve

their income and welfare.

This study sought to examine the contribution of microfinance services to the income of
smallholder farmers in Nyamagabe District, based on a household survey in 3 sample sectors
of the District. The study assessed the factors that influence smallholder farmers’
participation in microfinance services and the effects of participation in microfinance services
on smallholder farmers’ income.
In order to achieve the study objectives, data were collected using structured questionnaires
in 3 sectors of Nyamagabe District, namely Gasaka, Kibirizi and Tare Sectors. The Sectors
were selected based on the number of microfinance institutions residing in the region. Out of
the sample of 240 households interviewed, only 117 had participated in microfinance
services.
Descriptive statistics and empirical modeling (Logit model and Propensity Score Matching)
were used to analyze the data. The results from the descriptive statistics showed that the more

men wete involved in microfinance services than women. The major factors limiting the
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icipation in microfinance services were the lack of collateral, lack of awareness, long
stance from homestead to the lenders’ offices, difficult loan conditions, and lack of
"formatign.

ﬁhe results from descriptive analyses show that the main sources of income were
aracterized by farming and off-farm activities, including businesses and remittances. The
bjective of giving agricultural loans to smallholder farmers in Nyamagabe District was to

.:facilitate farmers to buy seeds and fertilizers which lead to increased agricultural

productivity.

Maximum likelihood and marginal effects were estimated on the socio-economic factors that
“influence smallholder farmers’ participation in microfinance services using a Logit Model.
- The results indicated that the coefficients for age, education, total annual assets, home
_;f: savings and off-farm income were significant as the factors that influence lsmallholder

farmers’ participation in microfinance services.

.~ On positive influences, the results indicated that age was significant at 5 percent level of
: significant, education was significant at 5 percent level, Home saving was significant at |

percent and total annual assets was significant at 10 percent. Off-farm income was significant

at 10 percent, but it negatively influenced the participation in microfinance services.

The Average Treatment Effect on the Treated (ATT) was measured using the Propensity
, Score Matching Model on the basis of the Kernel Based Matching and Nearest Neighbor

Matching with the results showing that 117 microfinance services participants were matched

with 123 non-participants. The outcome from Kernel Based Matching was that the ATT
(Average Treatment Effect on the Treated) on annual productive incomes was 265,674

Rwandan Francs (equivalent to 443 USD) per household.
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This implies that the households who had participated in microfinance services had increased
.. their total annual income by 265,674 Rwandan Francs (443USD).

The outcome from Nearest Neighbor Matching, was that the ATT on annual productive
incomes was that the ATT was equal to 228,246 Rwandan Francs (equivalent to 380 USD)
per household; this implies that the households who had participated in microfinance services

had increased their total annual income by 228,246 Rwandan Francs (380 USD ) over that for

the non-participants.

The study had hypothesized that participation in microfinance services leads to an increase in
smallholder farmers’ total annual income, and an increase in agricultural productivity. The

most outstanding effects of participation in the microfinance services were expected to be an

increase in income of the smallholder farmers through the creation of businesses. Therefore,
microfinance institutions in Nyamagabe District should be considered to be an instrument for

the provision of financial services for a broader development strategy to improve material

conditions of low income sectors.

5.2. Conclusion and Policy implications

The microfinance institutions are important tools for development due to the various services
they offer and the role they perform towards the development of the Rwanda s’ economy. It
is expected that with the current reforms put in place by the National Bank of Rwanda
through its regulatory authorities, microfinance institutions in Rwanda will be able to
compete favorably in the global market and gainfully increase Rwanda economic
development.

Indeed, many countries in the developing World could benefit from establishing microfinance

institutions to support low income earners in both credit and saving services.
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The findings from the study in three sectors of Nyamagabe District indicate that the
~ microfinance services had positive effects on smallholder farmers, particularly by raising in
households’ income.

n Gasaka, Kibirizi and Tare sectors of Nyamagabe District non-clients of microfinance
nstitutions have not joined microfinance services for four reasons: They were afraid not to be
able to repay the loans by the lack of collateral, they found the loan conditions to be
unsuitable or restrictive for their potential or existing business, they lack awareness and

information. Lastly, the loans for agriculture with suitable conditions were not available.

There is need for policy measures to increase participation of smallholder farmers in the
services offered by Microfinance institutions in Nyamagabe district. Microfinance institutions
are playing a very important role in improving the livelihoods of smallholder farmers, and the
analysis shows that microfinance services have become a strategy for reducing poverty in
Nyamagabe District. Participation in microfinance services by smallholders is able to provide
the opportunities to improve the quality of life in low-income households. The results in this
study underscore the fact that the services offered by microfinance institutions in Rwanda,
especially in Nyamagabe District could increase agricultural production and the income of

smallholder farmers.

Based on the results of the study, it is recommended that the Rwandan Government should
take the microfinance sector as a pillar of economic growth which could complement the
industrial sector which has so far not been vibrant. It is also evident that designing,
experimenting with and building microfinance institutions for smallholder farmers requires a
new thinking and access to new resources.

Public policy will need to support and evaluate this experimentation process and take care of

those designs or institutions that hold promise for future success.
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~ In order to set up an efficient agricultural credit system, some actions will be necessary:

i) Mobilization of funds by the Government on long term basis, to be injected in the banks in
' order to ﬁilance the agricultural sector at flexible conditions;

ii) Setting aside adequate funds from the government to allow smallholders farmers to get
; access to the credit line.

The government needs to develop concrete strategies for mobilizing the savings culture
among the general public, both in urban and rural areas for sustainability of financial
institutions and poverty reduction. The use of SACCOs and Microfinance services needs to
be promoted and encouraged in order to provide an instrument for mobilizing savings and

extending credit.

The government, donors, development practitioners and research institutions must work
together closely to identify future potential of emerging microfinance institutilons in rural
areas. Appropriate incentive structures must be established so that all actors have a stake in a
well-functioning microfinance system. Greater clarity of distinct responsibilities for
developing rural financial systems between the state on one hand, and microfinance

institutions on the other, would promote such an outcome.

As shown in this study, women in Nyamagabe District had less participation in microfinance
services than men. Encouraging women to participate in microfinance services indeed
improves women’s decision-making power, particularly over income from their businesses.
Since women’s participation in microfinance services would give them a significant control
over the households’ income, they could use part of their loans for independent income-
generating activities and thus enhance household incomes.

Targeting smallholder farmers with new agricultural technology in term of education can

help improve their farm productivity, income and reduce poverty. Supporting policies in this
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direction would include increasing their access to formal credit for them to overcome
4 iquidity constraints. In addition, efforts to improve their human capital in the form of
ducation -and providing them with better infrastructure, as well as advanced extension

ervices, would go a long way to help facilitate the adoption of new technologies.

Public and Private sectors will need to support microfinance institutions in rural areas.
:;l"Appropriate incentive structures must be established so that all actors have a chance to
participate in well- functioning microfinance institutions. These sectors must invest in these
| operations since microfinance institutions will not be able to achieve their role in the absence

of essential complementary services.

The Government should encourage the smallholder farmers to participate in off-farm

activities for increasing their incomes and their productivity.

To provide a comprehensive understanding of Rwanda Microfinance systems, a systematic
evaluation of the different types of microfinance programmes implemented should be
conducted. This may include investigations on how the funds sourced from the microfinance
institutions are used by the clients. Future research should be extended to examine the
sustainability of microfinance institutions in order to promote microcredit which is the major

concern of the Rwanda policy makers in economic development.
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APPENDICES

Appendix 1: Pstest for Quality of Matches in Propensity Score Matching (Kernel)

Mean %reduct t-test
Variable Sample Treated  Control %bias |bias| t p>|t|
hhgender Unmatched |1.2735 1.3496 -16.4 -1.27 0.205
Matched | 1.2735 1.2711 0.5 96.9 0.04 0.968
hhAge Unmatched 42.752 42.154 4.0 0.31 0.756
Matched 42.752 40.592 146 -261.4 1.13 0.258
3 A Sizeland Unmatched |1.3675 1.2276 27.6 2.14 0.033
E 3 Matched  |1.3675 1.3004 13.2 52.0 0.92 0.356
‘ 3
] hheducation Unmatched| 2.3248 1.7886 61.9 4.80 0.000
- Matched 2.3248 2.1994 145 76.6 0.93 0.353
HHsize Unmatched 3.7863 3.8049 -0.9 -0.07 0.945
i Matched 3.7863 3.6874 4.8 -433.4 | 0.36 0.718
p hhMaritals™t Unmatched| 1.7436 1.7642 -1.5 -0.12 0.906
Matched 1.7436 1.9831 -17.6 -1060.4) -1.23 0.220
3 ‘: hhOccupation UnmatcheT 3.6923 2.0407 69.8 5.42 0.000
‘ E 1 Matched 3.6923 3.2633 181 74.0 1.25 0.211
‘i n Distance Unmatched 1.3333 1.6748 -46.1 -3.56 0.000
i ”® Matched 1.3333 1.3629 -40 914 -0.34 0.736
k3 Totalassets Unmatched | 3.9e+05 73618 43.4 3.40 0.001
! A Matched 3.9e+05 2.1e+05 25.0 423 |[1.77 0.079
\ "
3 Percredel Unmatched  [.2735 22764 10.6 0.82 0.414
; g 3 Matched | .2735 23773 82 220 | 063 0.533
i i
| 1
i Off_farm_inc Unmatched | 3.7607  5.0894 -42.9 -3.32 0.001
f. Matched 3.7607 4.2112 -14.5 66.1 -1.16 0.247




Summary of the distribution of the abs (bias)

BEFORE MATCHING
Percentiles Smallest
1% .8996249 .8996249
L 5% .8996249 1.520789
- 10% 1.520789 4.031665 Obs 11
25% 4.031665 10.5538 Sum of Wgt. 11
50% 27.60648 Mean 29.56094
Largest Std. Dev. 24.71304
75% 46.09646 43.42199
~ 90% 61.8928 46.09646 Variance 610.7342
. 95%  69.822 61.8928 Skewness 2588242
99%  69.822 69.822 Kurtosis 1.693313

AFTER MATCHING

Percentiles Smallest
1% 5118651 .5118651
5%  .5118651 3.985355
10%  3.985355 4.79883 Obs 11
25%  4.79883 8.232648 Sumof Wgt. 11
50%  14.47228 Mean 12.28963
L Largest Std. Dev. 7.222636
75% 17.64658 14.57069
90%  18.13737 17.64658 Variance 52.16647
95%  25.03883 18.13737 Skewness -.0648231
s 99%  25.03883 25.03883 Kurtosis 2.259817
Sample | Pseudo R’ LR chi® p>chi?
Unmatched | 0.199 66.30 0.000
Matched | 0.029 9.47 0.578
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Appendix 2: Pstest for Quality of Matches in Propensity Score Matching

(Nearest Neighbor ).
€ Mean %reduct t-test

Variable Sample Treated Control Ybias |bias| t p>lt|
hhgender Unmatched 1.2735 1.3496 -16.4 -1.27  0.205
Matched 1.2735 1.2335 8.6 47.5 0.70 0.484
hhAge Unmatched 42.752 42.154 4.0 0.31 0.756
Matched 42.752 39.119 24.5 -507.9 1.92 0.057
Sizeland Unmatched 1.3675 1.2276 27.6 2.14 0.033
Matched 1.3675 1.305 12.3 55.3 0.85 0.395
hheducation Unmatched 2.3248 1.7886 61.9 4.80 0.000
Matched 2.3248 2.2609 7.4 88.1 0.47 0.642
HHsize Unmatched 3.7863 3.8049 -0.9 -0.07 0945
Matched 3.7863 3.5705 10.5 -1063.5 0.78 0.435
hhMaritalstat Unmatched 1.7436  1.7642 -1.5 -0.12 0.906
Matched 1.7436  2.1724 -31.6 -1977.6 -2.11 0.036
hhOccupation Unmatched 3.6923 2.0407 69.8 542 0.000
Matched 3.6923 3.6373 2.3 96.7 0.16 0.873
Distance Unmatched 1.3333 1.6748 -46.1 -3.56 0.000
Matched 1.3333  1.3363 04 99.1 -0.03 0.973
Totalassets Unmatched 3.9e+05 73618 434 3.40 0.001
Matched 3.9e+05 2.3e+05 22.1 49.0 1.57 0.119
Percredel Unmatched 2735 22764 10.6 0.82 0.414
Matched 2735 21301 13.9 -31.9 1.08 0.283

Off farm_inc Unmatched | 3.7607 5.0894 -42.9 -3.32 0.001

Matched 3.7607 4.1486 -12.5 70.8 -1.00 0.318
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Summary of the distribution of the abs (bias)

BEFORE MATCHING
Percentiles Smallest
1% .8996249 .8996249
5% .8996249 1.520789
10% 1.520789 4.031665 Obs 11
25% 4.031665 _ 10.5538 Sum of Wgt. 11
50% 27.60648 Mean 29.56094
Largest Std. Dev. 24.71304
75% 46.09646 43.42199
90% 61.8928 46.09646 Variance  610.7342
95%  69.822 61.8928 Skewness  .2588242
99%  69.822 69.822 Kurtosis 1.693313
AFTER MATCHING
Percentiles Smallest

1% 3974265 3974265
5% 3974265 2.324463

10%  2.324463 13777 Obs 11

25% 7377777 8.625994 Sum of Wgt. 11

50% 12.33263 Mean 13.29136
Largest Std. Dev. 9.445083

75% 22.12684  13.92089

90%  24.5087  22.12684 Variance 89.20959
95% 31.59605 24.5087 Skewness 9326352
99% 31.59605  31.59605 Kurtosis 2461149
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Appendix 3: Research Survey Questionnaire

_ff AN ANALYSIS OF MICROFINANCE SERVICES AND THEIR EFFECTS ON
. SMALLHOLDER FARMERS’ INCOMES IN NYAMAGABE DISTRICT, RWANDA
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INTRODUCTION

Good morning/afternoon/evening. My name is .............. I am conducting a study on “An
analysis of microfinance services and their effects on your income in Nyamagabe
 district.

. I would like to request you to respond to the questions designed in this questionnaire. Your
participation in this survey will be greatly appreciated. Once again, we assure you that the
information you provide is for research purpose and will remain STRICTLY

CONFIDENTIAL
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Questionnaire N° ................

1. GENENERAL INFORMATION

.- (to be filled by the Enumerator)

1.1. Household composition and characteristics

Name of family | Relation to hh | Gender | Marital Age Education | Main Farm labour
member (start | head (A) Code (B) | status (years) | (code D) occupation | participation
by HH head) (Code C) (Code E) (Code F)
Codes:
Codes A Code | CodeC Code D Code E Code F
B
1. Household 1.Male | 1. Married 1. Mliteracy 1. Agriculture 1. Full-time
Head
2. Spouse 2.Fema | 2.Widow/Widower | 2. Primary 2. Livestock 2. Part-time
le
3.Son/Daughter 3 Divorced 3. Secondary | 3. Fishery 3. Not a work
4. Parents 4. Separated 4. University 4.Commerce
5. 5. Single 5. Vocational | 5.Handicraft
Others(specify)
6. Others specify | 6. Others 6. Salaried
specify...........
7. self- employed
8. Others (Specify)
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1.2. What is the type of land ownership and how is land used?

nd use Arable land on Grazing land on Forestry land

Type of tenure
Customary land

Lease land ( title )

Rented land in

Rented land out

Communal

TOTAL

1. 3. What is the size of your household farm land?

1. Less than 0. 1 hectare

2. between 0.1 - 0.5 hectare

3. More than 0.5 hectare

4. Other(s) please SPECIy.....cuuiuiieiiieiii e

.................................................................................................

1.4, House type

2.2.1. Type of wall for the house  [1] mud [2] wooden [3] bricks  [4] stone

2.2.2. Type of roof for the house  [1] grass [2] Iron sheet [3] Tiles y
2.2.3. Type of floor [1]earth [2] cemented [3] Tiles floor
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2. EMPLOYMENT AND SOURCES OF HOUSEHOLD INCOME
2.1. Off-farm income between 1* January 2010 and 31* December 2010

y 1=Yes Quantity | Price/ | Income | Income per
} Total income
Sources of income 0=no (units) Units | per week | month
in 2010 (in Rwf)
In Rwf

Fishing

Horticulture

Marriage gifts (e.g.dowry)

Transport services

Remittances

Teaching

Carpentry

Salary

Running a shop

Salon
Handcraft
Others

5[ 1 ' ——

2.2. Farm income
How much income did you get from sale of cash crops and livestock and livestock products in 2010
between 1% January 2010 and 31* December 2010?

Items Quantity | Price/ | Cash received Cash received | Annual Total

(units) unit per week ( Rwf) | per month income in 2010

Sales food crops (beans, Maize, wheat,

tomato, potatoes...)

Sales of fruits (banana, avocado...)

Sale of milk

Sales of eggs _ |

Sales of animals(cow, goats, chicken..)

Others (specify)ciiciviiinam sisin.
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2.3. Do you expect your total income to change in 2011?
1. Increase 2. Decrease
3. Stay the same 4. Don’t know

4. FINANCIAL ASSETS AND SOURCES OF CREDIT
4.1. Did you use any microfinance services in the last 12 months?
1=Yes 0=No

4.2. If no, why did you not use any microfinance service? (if no skip to 4.4)
1. Lack of not aware of microfinance service

2. Lack of collateral

3. Microfinance in my sector does not promote credit

4. Tdon’t know if microfinance exists in my sector

5. Other(s) please specif;r ....................................................................

4.3. If yes, what is the distance to the nearest microfinance institution in your area? ......Km
1) 0 -5 kilometers
2) 6 - 10 kilometers
3) 11 - 15 kilometers
4) 16 - 20 kilometers
5) More than 20 kilometers

4.4. What is the name Microfinance Institution do you participate?

.................................................................................

4.5. Which type of service(s) did you use?
1, Credit 2. Savings 3.Insurance 4. Money transfer

5, DM SPEOIE sovnrmmrsmin s iiieiiins smmsmmmme s s s s s

4.6. Do you consider yourself eligibility to borrow from microfinance institution in the last 12
months?

1. Yes 0. No

If no, fill the table 4.6 for non borrowers of MFIs

If yes, fill the table 4.7, table 4.8 and table 4.9.
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4.6. Non- borrowers of MFIs

Sources Do you expected | If yes, what is the | If yes, what | If No, what are your
to borrow from | maximum are your reason for not
this source in | amount you need | reason for borrowing from MFI?
the next 12 | to borrow? borrowing? | Code (B)
months? Code (A)

Yes=1
No=0

Commercial

Banks

Relatives, friends

MFIs

SACCOs

Savings and loans

associations

NGO

Others( specify)

Code

Code A Code B

1. Quick processing of loan 1. The loan application process takes too much time

2. Low interest rate 2, Insufficient income/asset

3. Can give bigger loan 3. Had difficulty in meeting required documents

4. Does not demand collateral 4. Others (Specify)........coovvvereiiin,

3, OUHEIS(SPEOTTY] «cvvrmsarmysms suissisitamessemmmsrmssms o ssmess s s s
4.7. What is the purpose of MFIs loans?

Purpose of loans 1=Yes  0=No

Food and daily needs

Education ( payment of school
fees)

Tools, equipments

Health

Business /microenterprises

Housing /housings repair

Marriage

Others (specify)......

100




4.8. Need and access to agricultural credit in 2010

work

101

Purposes for borrowing Needed If YES, If you did not | Ifyou got credit, did
: credit? did you get credit, you get the amount
(Codes A) get it? explain why needed?
1=yes (codes B) 1="Yes
0=No 0=No
1. Buying seeds
2. Buying fertilizer
3. Paying labour
4. Buy farm equipment
5. Buying oxen
6. Invest in irrigation
7. Buy/lease land for
farming
Others (specify)....
Codes
Codes A Codes B
1. Yes 1. Borrowing is 4. No lenders in this area for this purpose
0. No risky 5. Lenders do not provide the amount
2. Interest rate is needed
too high 6. Other,
3.Too much paper  specify..............ccoovvviii




4.9. What is your main source of credit?

4. More than 3 times

4. Between 100,001 - 150,000

Type of | Source of credit Borrowed | How many times | Loan Rate of | Duration of | Mode of
credit 0- No did you borrow | amount in interest micro-loan payment
source 1- Yes Money? RWF monthly | (Code C) (Code D)
(code A) (Code B) (%)
| Formal | Commercial banks
Semi- SACCOs
| formal NGOs project
' Microfinance
Informal | Self~help group
Family
Friends /relatives
Rural Aid
Money lender
Cooperatives
Others(specify
Codes
Code A Code B Code C Code D
1. Once 1. Between Less than 10,000 1. 3 to 6 months 1.Weekly
2. Twice 2. Between 10,001 - 20,000 2.7 to 12 months 2.Monthly
3. 3 times 3. Between 20,001 - 100, 000 3.1 to 2 years 3.Annually

4. More than 2 years 4.0ther specify

5. More than 150,000

6.0ther (specify)

4.10. Who borrow the money?
1. Wife
3. Wife and husband

4.11. Who uses the money obtained?

2. Husband
IR G111 [ s e 1% T———————————

1. Wife
3. Wife and husband

5.0thers.....c.oovvunnn.

2. Husband

4. Other family member

4.12. On average how long does it take to get a loan (Application /Approved /receipt of funds?

1. First loans?

2. Repeat loan?

Days 2=

......... Months

4.13. Do loan officers/lenders explain to you the term and conditions of the loan?

Orientation:
I=Yes

2=No

3=Sometimes
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Disbursement
1=Yes 2=No 3=Sometimes

4.14. Has the lender ever asked you for feedback regarding the quality of their loan products

and services or new products & services?

I=Yes 0=No

4.15. Where do you make regular repayments? (Current MFI loan).
1. Lender’s office 3. Deposit to lender’s Bank Account

2. Group meeting 4. MFI collector
5. Others, SPECITY .. euriiit i

5. Home Savings

home Savings ‘ Do you have | Reason for not using services
savings in | if available

this form? Code (A)

Yes=1
No=10

Savings deposits with commercial Banks

SACCOs

Savings and loan associations

MFIs

Time deposits with Cooperative

Yoluntary savings with NGOs

Others( specify)

Code A
1. Too far
2. Not member
3.NoID
4, Minimum too high
5. Low interest rate
6. Don’t trust
7. No savings
Others (SPeCilyy s vmrsrmminsmmrvesmeveis e s s s 5
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7. HOUSEHOLD ASSETS

Please specify in the table below the quantity, year of purchase and purchase price of the

household assets you currently own.

Year it was
Asset type Quantity Purchase price/cost (Rwf)
purchase/built

Vehicle

Bicycle

motorcycle
Radio

Mobile phone
Television (TV)

Computer

Generator

Refrigerator/freezer

Air Conditioner

Sofa seats/coach

g Cooker

Furniture

Chemical Sprayer/pump

Planter

Reaper

plough
Other(s), specify...............

THANKYOU !!!
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