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This paper analysed the determinants of the use and repayment behaviour of loans among farmers in Benin.
Data were collected from 400 farmers randomly selected from twenty villages’ representative of the country's
seven Agricultural Development Hubs (ADH). The data were analysed using a semi-non parametric bivariate
probit approach. The results indicated that there was a relationship between the decision to use the loans and
the decision to repay them. In total, nine explanatory variables in the model were significant. Three of these
variables (education level, membership of a farmer organization and income) determined with different levels of
significance the use of g and default on loan repayment. Five of these variables (age, sex, household size, farm
size and contact with extension services) influenced loan use, but had no significant effect on loan repayment.
A single variable (asset value) had no effect on loan use, but had significantly affected the repayment of the
loan. Based on these results from Benin, MFIs in developing countries should take into account significant

variables when concluding contracts with borrowing farmers.
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INTRODUCTION

Agricultural credit, a potential solution to rural finance
needs, has direct and indirect effects on agricultural
production. Access to credit, on the one hand, allows
poor farmers to access the inputs necessary for the
adoption of new technologies in agricultural
intensification, and on the other hand, strengthens the
capacity of non-poor farmers to acquire agricultural
equipment or to make long-term investments which are
very costly to finance with their own resources (Fall,
2006; Guirkinger and Boucher, 2008). Despite the
importance of credit for the development of economic
activities, conventional banking institutions find it difficult
to guarantee the supply of credit to small economic
actors, in particular small farmers in rural areas. Indeed,

the financing of any project, without discrimination,
whatever the risk, would lead to low repayment rates and
expose banks to a risk of insolvency and bankruptcy
(Djogo, 1994; Gentil and Servet, 2002). The alternative
solution found has been to promote good recovery rates,
by imposing secure guarantees to minimize the risk of
non-repayment. The reluctance of banks to offer loans to
small businesses has led to the diversion of formal
banking systems from a large number of economic actors
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with high growth potential, who are unable to fulfil the
conditions required. In order not to leave these actors
excluded from the traditional financial systems without
funding or at the mercy of the informal sector, the
economic space thus abandoned by traditional banks has
been taken over by microfinance institutions (MFIs). The
latter are forms of savings and/or credit institutions
created for grassroots populations, with a view to
ensuring their economic and social self-promotion, with or
without the technical and/or financial support of external
partners. To circumvent the asymmetry of information,
the main problem of the efficient functioning of traditional
financial systems, the main important innovation brought
by MFIs is the substitution of mutual surveillance for
material guarantees. The objective is to allow poor
economic actors to have access to credit, while limiting
the low repayment rates in the Microfinance institution
(MFI). This strategy has produced encouraging results
during the first years of its implementation. Globally in
2017, microfinance institutions (MFIs) reached 139
million customers for an estimated total loan of $ 114
billion, an annual growth of 15.6% in the credit portfolio
and 5.6% of total number of borrowers compared to 2016
(BM, 2018). In Benin in 2017, MFIs had 2,197,393
clients, for a credit outstanding of 154.965 billion CFA
francs ($1,910 billion) and a deposit in progress of
102.689 billion CFA francs ($ 169,733 million) (ANSSFD*,
2018). However, despite this performance, MFIs face
enormous challenges that threaten their survival. In 2017,
outstanding debts reached 12.525 billion CFA francs ($
20,702 million), or 8.2% of the loan amount, compared to
a standard of 3% accepted in the sector (ANSSFD,
2018). These figures mask differences in performance
from one year to the next or from one MFI to another.
From the 2nd quarter of 2016 to the 2nd quarter of 2017,
the rate of the portfolio at risk at 90 days for all MFIs in
Benin went from 5.9% to 14.3% (ANSSFD, 2017). In
2004, the IMF ALIDE? experienced an unprecedented
crisis, with arrears that reached 50% of the loan portfolio
(Thys and Pouget, 2007). In June 2005, PADME’s
portfolio at risk reached 6.7% (Kirkwood and Azokli,
2005). In the first quarter of 2017, only two MFIs
(CECAC® and FESPROD") posted a normal default rate
(less than 3%). Eight MFIs (CPEC®, PADME®, PAPME’,

Agence Nationale de Surveillance des Services Financiers Décentralisés
(National Agency for the Supervision of Decentralized Financial Services)
?Association de Lutte pour la promotion des Initiatives de Développement
(Association for the Development Initiatives Promotion)

®Coopérative d'Epargne, de Crédit Agricole et Commercial de Bénin (Savings,
agricultural and commercial credit cooperative of Benin)

“Femmes Solidaires pour la Promotion et le Développement (Women in
Solidarity for Promotion and Development)

®Coopérative pour la Promotion de I'Epargne et du Crédit (Cooperative for the
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"Promotion et I'Appui aux Petites et Moyennes Entreprises (Promotion and
Support to Small and Medium Enterprises)

PEBCO-BETHESDA®, ACFB®, FIDEVIE', COMUBA™
and AFRICA FINANCE) recorded a default rate varying
between 3% and 5%. Ten MFIs (VITAL FINANCE,
FECECAM", APHEDD FINANCE"™, CODES", CBEC™,
LE MUTUALISTE, COOPEC AD", CMMB', MODEC"
and MSFP™) display a 90-day risk portfolio varying
between 5% and 10% (ANSSFD, 2017). Faced with this
high level of bad debts, which threatens the sustainability
of microfinance institutions, the dilemma faced by
Beninese MFIs is how to significantly reduce default rates
without having to tighten the conditions for granting loans
to small economic actors, farmers in particular? This
article sought to answer this central question, by
analysing the determinants of loan repayment default by
farmers in Benin.

The rest of the article is as follows: we discuss the
literature review in the next section. Section 3 describes
the methodology. The empirical results and their
discussion are presented in section 4 and the conclusion
and implications in section 5.

Literature review

Various studies around the world and in Africa have
analysed the factors determining loan repayment
performance. Some studies have used a Logit model
(Abdu et al., 2015; Abdul-Mumin and Sulemana, 2014;
Melese and Asfaw, 2020; Kefeni, 2018; Yeboah and
Oduro, 2018; Ume et al., 2018; Enimu et al., 2017; Haile,
2015; Jote, 2018; Kamu, 2012; Kinyondo and Okurut,
2009; Lamboni, 2008; Mitei, 2017; Mokhtar et al., 2012;
Muthoni, 2016; Ojiako et al., 2014; Oladeebo and
Oladeebo, 2008; Pasha and Negese, 2014; Shu-Teng et
al., 2015; Wamalwa, 2016; Yibrie and Ramakrishna,
2017), while others used a Probit model (Bourlés et al.,
2018; Dadson, 2012; Godquin, 2006; Ibrahim and
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Zareba, 2015; Modisagae and Ackermann, 2018) or Tobit
(Deininger and Liu, 2009).

In Benin, Adégbola et al. (2011) and Honlonkou et al.
(2006) analysed the determinants of repayment
performance in MFIs and effective loan repayment
mechanisms for food crops, using a Probit model and a
Tobit model respectively.

These different studies have identified several variables
as a determinant of loan repayment performance. We
can cite: gender, age, social status, marital status,
household size, number of dependents, level of
education, literacy, waiting time for loan, size of loan,
interest rate, loan duration, proximity of loan source, loan
diversion, repayment period, training, supervision and
advice visits, turnover, annual income, social network,
group size, experience in the activity, asset value, type of
activity, income from non-agricultural activities, size of
farm, cash crop and geographic location.

Using Logit, Probit or Tobit models, studies have
suggested that the decision to repay the loan is made in
one step. However, to repay a credit, you must have
used it. This means that the decision is made in two
stages, using the credit and paying it off. Van Nam and
Duy (2016) studied the determinants of loan repayment
among rural borrowers in the Mekong region of Vietnam,
using a double-hurdle model, supplemented by a Probit
model with an instrumental variable. According to Nduati
(2012), the loan use is critical because it affects the loan
repayment. He stressed that if the borrower diverts the
funds for other purposes, he will not be able to generate
sufficient income to repay them. However, the impact of
use on the repayment of loans among farmers remains
an area of study that has not been sufficiently covered in
the existing literature. lbrahim and Zareba (2015) in
Sudan have addressed this aspect, using a bivariate
Probit model, to show that the factors determining the
use and repayment of the loans respectively are the
same. Although this study used a two-step approach, the
sample selection bias could not be corrected. No study
has yet analysed the determinants of loan repayment,
using a two-step approach with correction for sample
selection bias. This study aims to contribute to the
scientific debate, using a bivariate Probit model, in
particular a semi-non-parametric  bivariate  Probit
approach, to analyse the determinants of loan repayment
performance among farmers in Benin. In other words, are
loan usage and repayment decisions linked? What are
the variables that determine each of them?

MATERIALS AND METHODS
Theoretical frame

Imperfection and asymmetry of information on the
credit market

Credit markets in developing countries, such as those in

J. Agric. Econ. Dev. 003

Benin in West Africa, tend to fail mainly because of
problems with contract management and information
asymmetry. Contract management difficulties arise when
borrowers are unable to repay the loan due to a
legitimate inability to repay it (e.g. weather conditions that
negatively affected production) or the deliberate refusal to
repay the loan (Besley, 1994). Compliance with contracts
is generally rare in the credit markets of developing
countries, because of the prohibitive costs of enforcing
them. Lenders lack sufficient information to be able to
distinguish between high and low risk customers
(Kohansal and Mansoori, 2009). For this reason, the
lender places all borrowers in a risk group and charge the
same interest rate. If the markets were perfect, the lender
would separate them into two groups with two different
interest rates, depending on the risks.

Faced with asymmetric information, lenders may end
up under-offering credit and, in extreme cases, stop
offering loans. Very common in the credit markets of
developing countries, this situation of under-supply of
credit is called “market failure or imperfection”. Simtowe
et al. (2008) reported that before the use of microcredit,
farmers in developing countries faced the problems of
credit rationing. At a given interest rate, a borrower wants
to borrow more, but the lender refuses. Although a low
interest rate seems to have a positive effect, credit
rationing decreases the potential for poverty reduction, as
it provides less credit than that required by market
equilibrium. According to Guirkinger and Boucher (2008),
to reduce information asymmetry, a farmer who has no
money and who needs a loan to finance his production
must offer a guarantee.

Credit rationing and the use of collateral are the two
most common methods used by banks to deal with the
problem of information asymmetry in the credit market
(Stiglitz  and Weiss, 1981). But these methods
mechanically lead to the exclusion of poor borrowers
from the credit market. Many theoretical models have
been proposed to microfinance institutions in order to
effectively resolve information asymmetry problems on
the credit market without resorting to physical collateral.
These models have been the subject of several literature
reviews (see for example Ghatak and Guinanne, 1999 or
Morduch, 1999). To explain how microfinance
successfully offers loans to this poor clientele, a large
number of studies use agency models to show that by
lending to groups of borrowers in solidarity on the
repayment of their loans, the contracts of microfinance
helps to remedy anti-selection (Ghatak, 1999 ) as well as
the problems of moral hazard (Stiglitz, 1990) linked to
information asymmetry. Another class of models, such as
that of Besley and Coates (1995), shows that the use of
grouped loan contracts also improves repayment rates
because social interactions make the non-repayment
strategy more expensive (also called moral hazard ex
post). Social connections (Besley and Coates, 1995) and
the homogeneity of borrowers groups (Besley and
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Coates, 1995; Stiglitz, 1990) also influence repayment
performance, as they favour control of the borrower’s
actions (monitoring of pairs) and pressure for repayment
(pressure of pairs). Group homogeneity and social
connections are also indirectly associated with better
repayment performance to the extent that they can
indicate effective self-selection of loan group members.

Group credit is by far the most important feature of
microfinance loan contracts, by institutions, the media
and economic research. However, group loans are just
one of the mechanisms that make microcredit special
compared to conventional loan contracts. Most MFIs also
use other mechanisms such as frequent repayment terms
— the most common repayment frequency being
weekdays and some institutions collect repayments daily.

De Aghion and Morduch (2000) show that adapting the
frequency of repayments to household income flows can
improve repayment performance, reducing the problems
of temporal inconsistency of poor borrowers with a strong
preference for the present. Jain and Mansuri (2003)
propose another justification for using high repayment
frequencies. According to these authors, the use of a
weekly repayment frequency is a way for MFIs to extract
information on borrowers. The argument being that in the
presence of a developed informal financial sector,
requiring a weekly repayment leads the borrower to
borrow from the informal sector to meet the first
repayment deadlines. This allows MFIs to take advantage
of the capacity of informal lenders to monitor the use of
loans.

Likewise, dynamic incentive mechanisms (Besley,
1995; De Aghion and Morduch, 2000) can be used by
MFIs to increase their repayment performance. We are
talking about dynamic incentive mechanisms to refer to
the threat of no longer granting a loan to a borrower who
has not respected the loan repayment schedule. Another
form of dynamic incentive mechanism consists in
conditioning the granting of a larger credit to the good
repayment of the previous credit (this technique is
commonly called the progressive loan).

A final common practice of MFIs is the provision of non-
financial services in addition to savings and credit
services (Edgcomb and Barton, 1998). These services
increase the repayment capacity of borrowers while
increasing the value they place on their relationship with
MFls.

All of the above mechanisms are considered to
constitute financial innovations (Edgcomb and Barton,
1998) which allow MFIs to lend to the poor while
respecting the objectives of financial sustainability. When
the use of these mechanisms is insufficient to allow MFIs
to reach a repayment rate of 100%, which corresponds to
the first best optimum, and when borrowers do not all
have the same probability of default on loan repayment,
the MFI may seek to achieve a second best optimum
where the total amount of loans repaid on time is
maximized.

Corporate governance in MFls

Microfinance, in its complex mission of promoting well-
being and business logic and therefore market
profitability, finds itself torn between standards and
values (Hudon, 2008). Hudon (2008) offers an analysis of
MFIs following a projection on two axes which are profit
motivation, where MFIs are strictly governed by
standards (such as the interest rate), rules and
procedures clear and decision making style. This last axis
emphasizes public governance, based on an inclusive
decision-making style and tends to keep MFIs around the
fundamental ethical values of original microfinance.
According to one or other of the axes, a distinction will be
made between profit-oriented and non-profit MFIs, both
identified in the microfinance landscape in Benin.
Corporate governance includes rules relating to the
protection of minority actors, the prevention of internal
conspiracies and conflicts of interest and the
accountability facilitation (World Bank, 2002). The
principle of collective action that underpins corporate
governance can positively affect the conduct of loan
provisioning processes, the internal management and
performance of MFIs and probably the repayment of
loans. The very special character of the client, the farmer,
is that he has not sufficiently penetrated the credit
market, especially since there is little credit history and
therefore that adverse selection and moral hazard are
more or less exaggerated by MFIs. This generates high
credit costs for farmers and could increase default on
loan repayment (Brosig and Hockmann, 2005). Better
still, we would attribute a mutual adverse selection
relationship to the MFI and to the farmer in a context
where the latter has little training and his context exposes
him to repeated fraud. In addressing the question of
performance within the MFI, Macey and O'hara (2003)
evoke the dual nature of incentives between the leaders
of the MFI and its Board of Directors on the one hand and
between the MIF and its clients on the other hand. In the
second case, it is the external rules that govern customer
relationships and the rules of the market and competition
(Hart, 1983; Schmidt, 1997; Gorton and Winton, 2003).
Linking his analysis to the question of repayment of
credit, it is optimal to note that the default on loan
repayment depends both on the existence and the
respect of consistent internal rules and on a vision which
would tend to build trust between providers agricultural
microcredit services and farmers: once again, the
principle of collective action is important.

Specification of the semi-nonparametric bivariate
probit model

Following Ibrahim and Zareba (2015), we used a
simultaneous bivariate Probit model to analyse the
determinants of repayment performance among farmers.
This choice assumes that loans use and loan repayment



are variables of probability functions. The two dependent
variables used to analyse binary results are loan usage
and loan repayment. In this research, the first decision
(V) takes the value "1" if a farmer declares having
requested for a loan during the 2018/2019 campaign and
"0" otherwise. The second decision (Y;) takes the value
"1" if a farmer report default on loan repayment in the
same campaign and "0" otherwise. These are a double-
bounded dichotomous choices, in which the jth
respondent is presented, as in the single bound
approach, with the first decision (loan use) - but after
responding, is presented the second decision (loan
repayment). The second decision depends on the answer
given for the first decision. Consequently, there are four
pairs of possible answers: the answers to the two
decisions are both yes (yes, yes), the two answers are no
(no, no), the respondent accepts the first decision but
rejects the second (yes, no) and the respondent rejects
the first decision but accepts the second one (no, yes).

To analyse double-bounded data, the traditional
approach assumes that one is directly interested in the
second decision (loan repayment) without being
interested in the first decision (use of the loan). This
approach is known in the literature as the interval data
model (Hanemann et al., 1991). Cameron and Quiggin
(1994) relax this assumption and suggest that the
respondent could refer to two separate decisions, one for
each discrete choice question. Since both decisions can
be made at the same time, a bivariate model for the
analysis of double-bounded data is introduced. Let Y;;
and Y,; be the ji" equations of the respondent for the two
decisions. Assuming a linear functional form in a manner
analogous to a seemingly unrelated regression, the lack
of independence between Y;; and Y,; can be described
by the following system of bivariate equations:

{Yu = B Xyt & )
Y = IBZij + &;

where X,; and X,; are vectors of independent variables,
B, and B, are vectors of coefficients to be estimated,
£;j and &,; are the error terms.

Let Y;; and Y,; be the responses of the jth respondent to
the first and second decisions respectively. Y;; and Yy;
are binary variables and can be related to the decisions
defined in the following Equation:

Yij = 1il p1Xqj + & = B1Xqj, otherwise Y;; =0 5
{Yzj = 1if BX3j + &5 = B,X,j, otherwise Y,; = 0 2)

Equation (2) simply means that Y;;= 1 if the respondent
answers yes to the first decision (loan use) and O if he
rejects it. Likewise, Y,;= 1 if the respondent answers yes
to the second decision (default on loan repayment), and 0
if he rejects it.

Let R be a sample of respondents, the log-likelihood
function of the responses given by these respondents to
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the first and second decisions of the double-bounded
dichotomous choice is:

R

Inl = Z [d]‘wl;n (1 - F1(W1]‘) - FZ(WZ[) - Flz(le,WZ/';pIZD T d]‘NNLn (Flz(wlj,wzj;plzD (3)
i

t d/YNL" (Fz(Wz;') - F12(W1;,W2j?P12)) + d,NYLn (F1(W1;) - F12(w1}-,w2];p12))]

where df'= 1 for a yes-yes answer and O otherwise;
d}"N=1 for a no-no answer and 0 otherwise; d/"= 1 for a
yes-no answer and O otherwise; d\'= 1 for a no-yes
answer and 0 otherwise; F;, is the joint Cumulative
Distribution Function (CDF) of the error terms of loan use
and repayment; for i = 1 and 2, Fi represents the marginal
CDF and wy; =B;; —B;X;j; pi2is the correlation
coefficient between &,; and &,;.

The formulation of the log-likelihood function in
equation (3) depends on the CDF (F1, F2 and F12) of the
loan use and repayment. In order to estimate the
response to the first and second decisions using the
maximum likelihood, existing applications of the double-
bound approach have relied heavily on parametric
hypotheses concerning the CDF of the error terms (for
example Koss and Khawaja, 2001). Arbitrary distributions
(normal, logistic, Weibull, etc.) are generally considered.
However, if these hypotheses are incorrect, they will lead
to biased and inconsistent estimates. Therefore, this
article uses a semi-non parametric bivariate Probit (SNP
biprobit) model, which relaxes the distribution hypotheses
on the error terms, in order to analyse the double-
bounded data. Following Gallant and Nychka (1987), we
propose a SNP biprobit model which approaches the joint
density function of non-normal densities using a Hermite
form specified as follows:

1
fia(er22) = 5[ (er62)] D ()P (e2) 4)

Where W (e;,6,) = Z)2; Si2o, Tioyiy &) 16, ” is @ Hermite

polynomial in & and &, of order K = (K1, K2), ¢ is the
normal density function and

O = 7 % [We(ere2)] D (e (e2) ded,

An advantage of the Hermite form (Equation 4) is that the
non-negativity of the joint density function f, is
guaranteed by the square of the Hermite polynomial.
Second, the factor 6, ensures that f;%, is an appropriate
density (that is, it fits into 1). Finally, this family of non-
normal densities nests the normal bivariate density if the
correlation coefficient p,, is equal to zero (De Luca and
Peracchi, 2007).

The integration of the joint density function (Equation 4)
gives the following joint CDF:
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Similarly, the integration of the joint density function with
respect to &; and &, gives the marginal CDF (F; and F;)
of &, and &,. The SNP biprobit estimators are therefore
given by the maximization of the pseudo-likelihood
function obtained by replacing the unknown CDF F1, F2
and F12 in Equation (4) by the final expression of F;, F,
and Fj,. As shown by Gabler et al. (1993), the resulting
maximum likelihood estimator is consistent when the K
order of the Hermite polynomial increases with the
sample size. In practice, for a given sample size, the
value of K is selected using a sequence of simple
likelihood ratio tests. Integration of the joint density
function gives the joint CDF. Similarly, integration of the
joint density function with respect to the error terms gives
the marginal CDF. In the empirical section, the SNP2S
biprobit method is used to estimate the system of
equations (2).

Data and variables

The data used come from a survey carried out in March
2019 in the seven Agricultural Development Hubs (ADH)
of Benin. The study adopted a two-step stratification
approach to improve its internal and external validity.
Initially, 20 villages were selected among the 23 villages
selected as Research-Development sites by INRAB
(1997) in the seven ADHs and selected as Research and
Development villages by INRAB (1997). Secondly, 20
farmers are randomly chosen from each of the villages,
for a total of 400 farmers surveyed.

The main characteristics highlighted in the literature
review to determine loan use and repayment
performance are diverse. Those include in the models
are fourteen: sex, age, household size, education,
association/group membership, farming experience,
experience in using the loan, income, farm size, contact
with extension services, social status, marital status,
literacy and asset value. However, the influence of these
factors on loan use and repayment performance is not
unanimous.

Sex (SEX): Binary variable which takes the value 1 if the
respondent is a woman and O otherwise. Compared to
men, women borrowers are more likely to experience
repayment defaults (Fikirte, 2011; Modisagae and
Ackermann, 2018; Muthoni, 2016; Nawai and Shariff,
2012; Van Nam and Duy, 2016; Yibrie and Ramakrishna,
2017). This contradicts the results of studies which
indicate that women borrowers are more creditworthy
than men and the probability of default decreases with
their presence and is higher among men (Enimu et al.,
2017; Kamu, 2012; Lamboni, 2008; Modisagae and
Ackermann, 2018; Mokhtar et al.,, 2012). Given the
creditworthiness of women, they are favoured by MFIs in

the supply of loans, with a general orientation of credits to
activity sectors such as trade and the processing of crops
in rural areas (Belisle, 2012; Kodjo et al., 2003).
Therefore, women should have a higher probability of
obtaining and using loans than men.

Age (AGE): Continuous variable indicating the number of
years of respondent's life. The likelihood of obtaining and
using credit decreases with age (Aladejebi et al., 2018).
Indeed, older farmers are relatively more risk-averse and
tend to get fewer loans to avoid default on repayment.
The probability of default on loan repayment increases
with the age of the respondents (Firafis, 2015; Fikirte,
2011; Godquin, 2006 ; Kamu, 2012;Ume et al., 2018;
Muthoni, 2016; Ojiako et al., 2014; Oladeebo and
Oladeebo, 2008; Pasha and Negese, 2014; Shu-Teng et
al., 2015). This result is contrary to that of other studies
(Abdu et al., 2015; Enimu et al., 2017; Modisagae and
Ackermann, 2018; Pasha and Negese, 2014) which
reported that the probability of default on loan repayment
decreases with age. For Wamalwa (2016), the
relationship between the probability of default on
repayment and age is not linear. The probability of default
will decrease with age, up to the age of 32 (minimum
point), then increase again. For Mokhtar et al. (2012),
compared to other age groups, it is respondents aged 46
to 55 who have problems with default on repayment.

Education level (EDUC): Continuous variable which
specifies the number of years of schooling attained. The
probability of obtaining and using credits increases with
the level of education (Aladejebi et al., 2018). Indeed, a
higher level of education allows borrowers to easily adopt
new technologies, maintain business records and
perform basic cash flow analysis and make good
business decisions. This facilitates their access to credit.
Similarly, the relative probability of being a defaulting
client decreases with the level of education (Jote, 2018;
Morning, 1997; Mulugeta, 2010; Oladeebo and
Oladeebo, 2008; Van Nam and Duy, 2016; Yeboah and
Oduro, 2018). In short, a high level of education would
lead to a better performance in repaying loans or favour
repayment, through a better awareness of beneficiaries
on use and duty to repay credit (Enimu et al., 2017;
Kamu, 2012; Kefeni, 2018; Melese and Asfaw, 2020;
Nawai and Shariff, 2012; Pasha and Negese, 2014; Ume
et al.,, 2018). In other words, individuals who have no
formal education or who have a lower level of education
are likely to lack the technical and management skills to
run their business, and this could affect their income and
repayment of loans. Individuals with a higher level of
education are more likely to acquire know-how and
certain management skills which could improve the
profits of their business and enable them to repay the
loans on time. Other work has shown that the probability
of default on the loan repayment increases with the level
of education (Wamalwa, 2016).



Household size (HSIZE): Continuous variable indicating
the number of people in the respondent’s household. The
probability of using credit increases with household size
(Aladejebi et al., 2018; Ayele and Goshu, 2016). Indeed,
the needs of the household increase with its size and, to
meet them, the use of credit increases. However, the
probability of default on loan repayment is positively
affected by the household size (Enimu et al., 2017; Haile,
2015; Godquin, 2006; Jote, 2018). Other study has
reported a negative relationship between household size
and the probability of default on loan repayment (Kamu,
2012; Ume et al., 2018). In the first case, the explanation
is that households are more composed of dependent
members (children and elderly unable to work) whose
number increases consumption and survival expenses. In
the latter case, households are more composed of farm
workers.

Association membership (ASSOC). Binary variable
which takes the value 1 if the respondent belongs to at
least one association / organization and O otherwise.
Membership of an organized association or group
reassures MFIs about the borrower's creditworthiness
and therefore increases the probability that the loan will
be granted and used (Adégbola et al., 2009; Sossou et
al., 2017; Yehuala, 2008). The probability of default on
loan repayment is low if the respondent belongs to at
least one association / organization (Ume et al., 2018) or
if the loan is obtained through an association/
organization (Jote, 2018).

Farming experience (FEXP): Continuous variable
indicating the number of years of experience since the
respondent created his first farm. The probability of
obtaining and using credit increases with experience
(Aladejebi et al., 2018). The most experienced farmers
are expected to know the different challenges of farming,
which allows them to improve their profitability and to
have the means to be solvent. Thus, the probability of
default on loan repayment decreases with experience
(Adégbola et al., 2011; Haile, 2015; Kamu, 2012; Kefeni,
2018; Modisagae and Ackermann, 2018; Oladeebo and
Oladeebo, 2008; Ume et al., 2018). For other studies, the
probability of default on loan repayment is positively
related to experience (Shu-Teng et al., 2015).

Loan use experience (LUEXP): Continuous variable
indicating the number of years of experience since the
respondent obtained the first loan. The probability of
using credit increases with experience in the use of
credits (Aladejebi et al., 2018). Likewise, borrowers with
more experience in using credit are assumed to have a
low probability of default on loan repayment. The
borrowers’ experience is supposed to give him more
knowledge on the management and correct use of the
loans with a positive effect on the profitability of the
activity. Thus, those with little or no experience will have
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high default rates (Kefeni, 2018; Kinyondo and Okurut,
2009). Based on experiences, the borrower could make
quality decisions regarding the costs and benefits of good
management and use of funds and inputs. The
experience of commercial operations helps to amplify the
problem-solving capacity of borrowers, in particular by
seizing the significant opportunities for growth of the
business and their repayment capacities. This could have
a positive effect on the profitability scale of the activity
and finally on the loan repayment performance.
According to Honlonkou et al. (2006), the relationship
between experience in loan management and repayment
performance is not linear. The probability of default on
loan repayments will first decrease to a maximum age
from which the probability will increase.

Annual income (INCOME): Continuous variable which
specifies the amount in CFA francs obtained in turnover
or income during the year. Indicating the borrower's
solvency potential, the income generated increases the
probability of obtaining credit for its use (Sossou et al.,
2017). The probability of being solvent increases with the
amount of income. Consequently, the probability of
default on loan repayment decreases with income (Enimu
et al., 2017; Jote, 2018; Melese and Asfaw, 2020; Mitei,
2017; Nawai and Shariff, 2012; Shu-Teng et al., 2015;
Yeboah and Oduro, 2018; Yibrie and Ramakrishna,
2017). The sale or the income is also considered as a
sign of wealth and this result confirms that of others
studies (Honlonkou et al., 2006; Lamboni, 2008) which
found a negative relationship between the level of wealth
and the default. Muthoni (2016) contradicted this last
result by pointing out a positive relationship between the
probability of default on loan repayment and the size of
the activity indicated by turnover.

Farm size (FSIZE): Continuous variable which specifies
the land ownership (area in hectares) of the respondent.
The probability of obtaining and using credit increases
with the farm size (Aladejebi et al., 2018; Ayele and
Goshu, 2016). In fact, the larger the farm size, the higher
the asset value (goods) that can be used as collateral for
the loans. The increase in farm size increases the loan
granted and use. Similarly, the probability of default on
loan repayment decreases with the farm size (Dadson,
2012).

Contact with extension services (EXTSER): Binary
variables which takes the value 1 if the respondent has
contacts or received extension agents during a visit of
supervision or agricultural advice. Contact with extension
services would improve the likelihood of obtaining credit.
In fact, contact with extension services allows farmers to
benefit from training to improve their skills in farm and

credit management (Yehuala, 2008). The probability of
default on loan repayment is negatively linked to contact
with extension agents (Pasha and Negese, 2014; Ume et
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Table 1. Variables used in the SNP biprobit model and expected signs of the coefficients

Variables Definition Unit of measure Nature Expected sign
Mode Model 2:
I 1: default on
loan loan
use repayments
SEX Respondent’s gender 1 =female, 0 = male Binary + +/-
AGE Age of respondent Years Continuous - +/-
EDUC Education level Years Continuous + +/-
HSIZE Household size Number Continuous + +/-
ASSOC Membership of an association or 1 if yes and 0 otherwise Binary + -
a group
FEXP Number of years of farming Years Continuous + +/-
experience
LUEXP Number of years of experience Years Continuous + +/-
in using credit
INCOME Size of the activity or turnover or  CFA Francs Continuous + -
annual income of the activity
FSIZE Farm size (total area available Ha Continuous + -
or owned)
EXTSER Contact with extension services 1 if the respondent Binary + -
or NGOs received extension
services and O otherwise
SOSTAT Social status in the village 1 = Native, 0 = Migrant Binary +/-
MASTAT Marital status 1 = Married, 0 = Discreet + +
Unmarried (single,
divorced, widowed, etc.)
ACLITER Literacy 1 = Literate, 0 = Non- Binary + +/-
literate
ASSETV Value of assets held by CFA Francs Continuous - -
respondent
al., 2018). of obtaining and using credit (Ayele and Goshu, 2016).

Marital status (MASTAT): Binary variable which takes
the value 1 if the respondent is married and O otherwise.
The probability of obtaining and using credit is higher
among married respondents than un-married ones
(Aladejebi et al., 2018). The probability of default on loan
repayments is higher among married farmers than un-
married ones (Kamanza, 2014; Muthoni, 2016). Because
of their responsibility at home, married respondents
cannot devote themselves entirely to their activity; which
negatively affects their outcome.

Social status in the village (SOSTAT): Binary variable
which takes the value 1 if the respondent is from the
village and 0 otherwise. The probability of default on loan
repayment is higher among farmers from the village or
living in the village for many years (Enimu et al., 2017).
Being from the village or resident in the village for many
years creates or strengthens social cohesion favourable
to the loans repayment (Afolabi, 2010).

Literacy (ACLITER): Binary variable which takes the
value 1 if the respondent is literate and O otherwise.
Knowing how to read and write increases the probability

Similarly, the probability of default on loan repayments is
lower among literate farmers than non-literates (Godquin,
2006). Other studies have found a positive relationship
between the probability of default on loan repayment and
literacy (Adégbola et al., 2011).

Asset value (ASSETV): Continuous variable which
indicates the value in CFA francs of the assets held by
the respondent. Assets are properties given as collateral
for obtaining a loan. The higher the value of its assets,
the higher the probability of obtaining the loan (Sossou et
al., 2017). But other studies have reported opposite
results. According to these authors (Ibrahim and Zareba,
2015), the probability of obtaining and using credit
decreases with the value of assets. The probability of
default on loan repayments also decreases with the value
of the assets (Ibrahim and Zareba, 2015; Modisagae and
Ackermann, 2018).

Table 1 presents the summary of the variables used, as
well as the expected signs of the coefficients in the
decision models.
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Variables Loan Use Loan use and repayment
Sex (% of Female) 24.36 22.94
Literacy (% of Yes) 25.21 26.15

Marital status (% of Married) 92.74 92.66

Social status (% of Native) 84.62 85.78
Contact with extension services (% of Yes) 60.26 59.63

Group membership (% of Yes) 67.52 68.35

Use of credit for agriculture (% of Yes) 88.89 95.41

Age (years) 41.56 (11.50) 41.16 (11.49)
School education (years) 3.02 (4.25) 2.90 (4.15)
Household size (persons) 8.58 (4.58) 8.63 (4.65)
Number of farm workers (workers) 2.97 (2.20) 3.06 (2.27)
Farming experience (years) 20.44 (12.97) 20.57 (12.95)
Loan use experience (years) 1.88 (4.29) 1.80 (4.35)

Farm size (ha)
Farm income (CFA francs)
Asset value (CFA francs)

12.18 (26.89)
716,435.9 (1,862,445)
607,873.3 (1,117,541)

12.69 (27.76)
739,678.9 (1,926,223)
575,167.5 (973,925.8)

() Standard deviation

RESULTS AND DISCUSSION

Socioeconomic characteristics of farmers and loan
repayment performance

Socioeconomic characteristics of farmers

The main characteristics of the respondents are
presented in Table 2. This table shows that 24.35% of the
farmers who applied for loan were women. About 25.21%
of them were literate, 92.74% were married and 84.62%
were from the village. The majority of these farmers
(67.52%) were members of a solidarity group and
60.26% of them were in contact with the extension
services. Most of them (88.89%) used the loan for
agricultural activities. They averaged 41.56 years of age,
with an average of 3.02 years of school education. The
average size of their households was 8.58 people,
including 2.97 farm workers. They had an average of
20.44 years of experience in agricultural activities, and
1.88 years of experience in using loans. The average
size of their farm was 12.18 ha which allows them to
generate an average annual income of 716,435.9 CFA
francs ($1,184.20). The average value of the assets held
was 607,873.3 CFA francs ($ 1,004.75).

As for the farmers who used the loan, 22.94% were
women, 26.15% were literate, 92.66% were married and
85.78% were from the village. Among them, 68.35% were
members of a solidarity group and 59.63% had contacts
with the extension services. The majority of them
(95.41%) used the loan for agricultural activities. Farmers
using credit had an average age of 41.16 years, with an
average of 2.90 years of school education. Their
household had an average of 8.63 people, including 3.06
farm workers. They had an average of 20.57 years of
experience in agriculture and 1.80 years of experience in

loan use. The average size of their farm was 12.69 ha,
which allowed them to generate an average annual
income of 739,678.9 CFA francs ($ 1,222.61). The
average value of the assets held by these farmers was
575,167.5 CFA francs ($ 950.69).

Loan use and repayment performance

About 218 of the 400 respondents (54.50%) obtained a
loan. Loans obtained ranged from 10,000 CFA francs ($
16.69) to 3,300,000 CFA francs ($ 5,507.06). The
majority of beneficiaries (64%) obtained small loans
(10,000 to 200,000 CFA francs, or $16.69 to $333.76).
The beneficiaries of large loans were in the minority,
respectively 11%, 3%, 6%, 10% and 6% for loans of
200,001 CFA francs ($333.76) to 300,000 CFA francs ($
500.64), 300,001 CFA francs (more than $ 500.64) to
400,000 CFA francs ($ 667.52), 400,001 CFA francs
(more than $667,52) to 500,000 CFA francs ($ 834.40),
500,001 CFA francs (more than $ 834.40) to 1,000,000
CFA francs ($ 1,668.81) and more than 1,000,000 CFA
francs (more than $ 1,668.81) (Figure 1).

Of the 218 who got the loan, only 11 experienced a loan
repayment default (4.26%). The reasons for this
repayment default were mainly: the lack of a market for
the products (bad sales), the delay in disbursing the loan,
the use of credit to finance other activities (fungibility), the
low profitability due to climatic hazards, insufficient
monitoring by the MFI.

Determinants of default on loan repayment
In order to avoid erroneous results, a multicollinearity test

of the variables was previously carried out using the
"Pairwise Correlation" command in version 15.0 of the
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Figure 1. Distribution of borrowers by loan tranche

Stata software. In general, if the correlation coefficient
between two variables is greater than 0.5, we can
conclude that there is a problem of multicollinearity. On
the basis of the multicollinearity test, certain variables
such as off-farm income and the number of farm workers
were excluded from two equations for loan use and
repayment. In addition to the multicollinearity tests, other
important tests such as normality and heteroscedasticity
were also carried out and the appropriate corrective
measures applied. Using the heckprob command from
version 15.0 of the Stata software, we estimate the SNP
biprobit and the results are presented in Table 3.

Likelihood ratio tests for the choice of Hermite
polynomial orders show that the preferred estimate had
the orders K1 = 3 and K2 = 1 (Table 3). At least two tests
showed that the SNP estimate clearly rejected the
assumption of normality of the error terms. First, the
coefficient 121 of the Hermite polynomial was statistically
significant (Table 3). Moreover, the Wald test rejected at
5% level the null hypothesis according to which all the
Hermite polynomial coefficients were jointly equal to zero.
In addition, the SNP estimate of the marginal density
function of the error terms did not show zero skewness
values and kurtosis values lower than a standard normal
density. Therefore, by relaxing the assumption of
normality of the error terms, our results revealed the gain
of consistency in the SNP2S biprobit estimation.
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Loan tranche

The value of Wald chi 2 (14) was equal to 428.91 and
significant at 1% level. This indicated that the estimated
SNP biprobit model was very significant. The interaction
effect between the use and repayment of loans by
farmers was very high, as shown by the robustness of the
estimated coefficients. The signs of the two decision
models generally met expectations.

In total, nine explanatory variables introduced into the
models were significant. These were: age, sex,
education, household size, group membership, income,
farm size, contacts with extension services and asset
value.

In the first model (loan use), the age coefficient was
significant at the 5% level, with a negative sign, indicating
that the probability of obtaining and using a loan
decreased with age, as revealed by Aladejebi et al.
(2018). In fact, age is associated with a reluctance to risk
and a tendency to apply for fewer loans to avoid defaults.
In the second model (default on loan repayment), the age
coefficient had a positive but not significant sign.

The gender coefficient in the first model (loan use) was
significant at the 5% level, with a positive sign, indicating
that the probability of using the loan increased from men
to women, as shown by Belisle (2012) and Kodjo et al.
(2003). In fact, compared to men, women were the most
creditworthy and, therefore, were favoured by MFIs for
granting loans. In the second model (default on loan
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Table 3. Results of the SNP2S biprobit models estimation (double-bounded approach)

SNP2S Probit

Variables Loan use Default on loan repayment
Coefficient Std. err Coefficient Std. err

Age -0.043** 0.017 0.028 0.024
Gender 0.676** 0.314 0.317 0.520
Education -0.116*** 0.044 0.120* 0.066
Household size 0.078*** 0.030 0.060 0.060
Membership of a group 0.555* 0.296 1.322** 0.578
Farming experience 0.004 0.015 -.0.030 0.020
Loan use experience 0.020 0.039 -0.070 0.097
Income 1.18e-06 *** 3.44e-07 - 1.61e-06* 8.91e-07
Farm size 0.038*** 0.014 -0.062 0.046
Contact with extension services 1.107*** 0.275 0.086 0.457
Social status in the village -0.090 0.343 -0.070 0.556
Marital Status -0.501 0.458 -0.507 0.691
Literacy 0.611 0.377 0.125 0.511
Log of asset value -0.025 0.051 0.235** 0.104
Constant -6.668 0.391
Hermite coef. (K1=3, K2=2)

T11 -0.965 (0.625)

T21 0.418 (0202)**

T31 0.259 (0.160)
Standard deviation 1.691 1.341
Skewness 0.356 -0.456
Kurtosis 2.146 2.708
Corr. coef. P31 -0.164
Wald chi2 (df=14) 428.91%**
Log likelihood -251.910
Number of observations 400

* Significant at 10% level, ** significant at 5% level and *** Significant at 1% level

repayment), the gender coefficient had a positive but not
significant sign.

The education coefficient in the first decision (loan use)
was significant at the 5% level, with a negative sign,
indicating that the probability of using the loan decreased
with the education level. This result is contrary to
expectations. Indeed, a high level of education is an
indicator of the borrower's ability to easily adopt new
technologies, keep business records, perform basic
financial analysis and make the right business decision.
This should reassure MFIs to grant the loan (Aladejebi et
al., 2018). The education coefficient in the second model
(default on loan repayment) was significant at the 10%
level, with a positive sign, indicating that the probability of
default increased with the education level, as Wamalwa
(2016) revealed. But this last result contradicts those
reported by numerous previous studies (Enimu et al.,
2017; Kamu, 2012; Kefeni, 2018; Melese and Asfaw,
2020; Nawai and Shariff, 2012; Pasha and Negese,
2014; Ume et al., 2018) which have shown that a high
level of education would lead to a better awareness of the
borrowers on its use and the duty to repay it; which
should reduce the default on loan repayment.

The household size coefficient in the first model (loan
use) was significant at the 1% level, with a positive sign,

indicating that the probability of using the loan increased
with household size, as shown by the previous studies. In
fact, household needs increase with the household size
and, to meet them, credit needs increase (Aladejebi et
al., 2018; Ayele and Goshu, 2016). The household size
coefficient in the second model (default on loan
repayment) had a positive but not significant sign.

The coefficient of group membership in the first model
(loan use) was significant at the 10% level, with a positive
sign, indicating that the probability of using the loan
increased if borrower was member of a group, as
revealed by previous studies (Adégbola et al., 2009;
Sossou et al., 2017; Yehuala, 2008). In fact, membership
of a group reassures MFIs about the borrower's solvency
and therefore increases the probability that the loan will
be granted. In the second model (default on loan
repayment), the group membership coefficient was
significant at the 1% level, with a positive sign, indicating
that group membership increased the probability of
default on loan repayment. This result is contrary to
expectations that the probability of default is low if the
borrower belongs to an association / organization (Ume
et al.,, 2018) or if the loan is obtained through a group
(Jote, 2018). According to Besley and Coates (1995), the
advantage of group credit in terms of repayment
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behaviour is that a group member whose project has
recorded high returns is, in accordance with group
solidarity, obliged to contribute to the repayment of the
loan of the member whose project went very badly. In
addition, in group loans, the social sanctions imposed on
members oblige them to repay the loans on time. Our
results showed the downside of joint and several
guarantees in Benin which no longer makes it possible to
resolve the problem of asymmetric information on MFI
clients. Indeed, relying on the solidarity of the group,
some individuals no longer make an effort for good credit
management and record bad results or decide squarely
to divert the loan from its objective towards non-
productive objectives, and end up being defaulting in the
repayment. Improving the conditions for setting up
solidarity groups is essential to enable groups to play
their role effectively in the fight against asymmetric
information for MFI clients.

The coefficient of income in the first model (loan use)
was significant at the 1% level, with a positive sign,
indicating that the probability of using the loan increased
with income, in accordance with Sossou et al. (2017) who
has reported that the income is a sign of the borrower's
management skills and solvency and increases the
probability of obtaining credit. The income coefficient in
the second model (default on loan repayment) was
significant at the 10% level, but with a negative sign,
indicating that the probability of loan repayment default
decreased with income, as have reported many studies
(Enimu et al., 2017; Jote, 2018; Melese and Asfaw, 2020;
Mitei, 2017; Nawai and Shariff, 2012; Shu-Teng et al.,
2015; Yeboah and Oduro, 2018; Yibrie and Ramakrishna,
2017).

The coefficient of the farm size in the first model (loan
use) was significant at the 1% level, with a positive sign,
indicating that the probability of using the loan increased
with the farm size, in accordance with previous studies
(Aladejebi et al., 2018; Ayele and Goshu, 2016) which
revealed that the larger the farm size, the more the value
of assets (goods) that could be used as collateral for
loans. Thus, increasing the farm size increases the
probability that the loan will be granted and used. The
farm size coefficient in the second model (default on loan
repayment) had a negative but not significant sign.

The coefficient linked to contacts with extension
services in the first model (loan use) was significant at
the 1% level with a positive sign, indicating that the
probability of using the loan was increased when the
farmer has contacts with the extension services. This
result was in line with expectations, since contacts with
extension services have allowed farmers to benefit from
training in order to improve their skills in farm and/or
credit management (Yehuala, 2008). This reassures the
MFIs to grant the loan. The coefficient linked to contacts
with extension services in the second model (default on
loan repayment) had a positive sign, but is not significant.

The coefficient associated with the value of assets in

the first model (loan use) was negative, but not
significant. In the second model (default on loan
repayment), this coefficient was significant at the 5%
level, with a positive sign, indicating that the probability of
default on loan repayment increased with the value of
assets held, as revealed by previous studies (lbrahim and
Zareba, 2015; Modisagae and Ackermann, 2018).

The non-significant variables in the first model (loan
use) and in the second model (default on loan
repayment) were: farming experience, experience of
using loans, marital status, social status in the village and
literacy. The signs of the coefficients were in line with
expectations for the farming experience and the
experience of using loans in the two decision models
However, this was not the case for the other variables
(education, marital status, social status and literacy).
Marital status tended to reduce both the probability of
using the loan and the default on loan repayment. This
could be due to the fact that, compared to unmarried,
married farmers devote less time to their activities,
because of their responsibility at home, which negatively
affects their performance (Kamanza, 2014; Muthoni,
2016). Being supposed to have bad results, they do not
enjoy the confidence of MFIs which end up granting them
little credit. Social status in the village tended to reduce
both the loan use and default on loan repayment. Indeed,
compared to foreigners (migrants), the natives are less
assiduous at work. A migrant is often aware of the
purpose of his migration (to have money) and invests all
his time to achieve it. As a result, natives experience
poorer results; which negatively affects their chances of
getting a loan. Finally, literacy tended to increase both
the use of the loan and the default on loan repayment.
The tendency of literate farmers to repay their loans less
could be due to the fact that the uneducated (non-formal
education) are more literate, as revealed by Adégbola et
al. (2011).

CONCLUSION AND IMPLICATIONS

Considered one of the most important tools for poverty
reduction, microcredit has attracted the attention of
governments and international donors around the world.
Credit helps, on the one hand, the poor farmer to access
the inputs necessary for the adoption of new agricultural
intensification technologies, and on the other hand, to
strengthen the capacity of non-poor farmers to acquire
agricultural equipment or make very expensive long-term
investments. However, inefficient use of loans and default
on loan repayments are serious problems for Beninese
MFIs. In order to highlight the causes of these problems
in Benin, a semi-non parametric bivariate probit model
was used. The results of econometric analyses indicate
that there is a link between the two simultaneous loan
use and repayment decisions. In total, nine explanatory
variables of the model were identified as significant and
should be considered in targeting and granting loans.



Three variables (education level, group membership and
income) significantly influence both the use of the loan
and the default on loan repayment. Education level
negatively affects loan use, but positively default on loan
repayment. Group membership positively affects both
loan use and default on loan repayment. Income
positively affects loan use, but negatively affects the
default on the loan repayment. The variables age,
gender, household size, farm size and contacts with
extension services significantly affect the first model (loan
use), without having any significant effect on the second
model (default on loan repayment). The effect on loan
use is positive for gender, household size, farm size and
contacts with extension services, while it is negative for
age. Asset value is the only variable which has no
significant effect in the first model (loan use), but which
significantly and positively affects the decision to repay
the loan. The variables farming experience, experience in
using the loan, marital status, social status in the village
and literacy were not significant in the first model (use of
the loan) nor in the second model (default on loan
repayment). This means that MFIs should not consider
these characteristics when establishing contracts with
borrowing farmers. Analysis of the coefficient signs in the
two models shows that most of the signs were in line with
expectations and implies that the lending mechanism
adopted by the MFlIs in the areas studied is linked to the
borrower’s repayment behaviour.

Implications and limitations of the research

Based on the results of this study, Microfinance
Institutions (MFIs) in developing countries should
consider variables identified as significant to facilitate the
use and repayment of loans. Managers should also take
into account the relationship between loan use and
repayment when developing their microfinance policies.
But the study considered globally the loan sources and
the agricultural value chains. Consequently, the
recommendations are general. Future studies could focus
on the assessment of loan sources and specific
agricultural value chains.
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