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ABSTRACT

The significance of access to agricultural credit in perpetuating agricultural productivity
is unquestionable, because it is a means to achieving optimal productivity. The
minimization of any barriers to agricultural credit access should, thus, be a global
priority. One of the most significant and current barriers to agricultural credit access is
information asymmetry which results into mutual distrust between lending institutions
and borrowers in this case the smallholder farmers. To address information asymmetry,
both the lending institutions and borrowers need to have definitive descriptive
information about either party. Without the profiling of institutions and potential
borrowers, an information gap persists, thereby increasing mutual distrust. This study
addresses that gap, in the context of Rwanda by characterizing smallholder farmers and
agricultural credit institutions. A cross-sectional survey design was used in this study
with smallholder farmers and staff in agricultural credit institutions in the Eastern,
Western, and Central provinces of Rwanda as the units of analysis. A multistage
sampling procedure was used, with stratified sampling of administrative levels spanning
from province (stage 1) to districts (stage 2) and sectors (stage 3), followed by a simple
random sampling of cells per sector, and the convenience sample of households. Staff in
the financial institutions were purposively sampled. The data collected was analyzed
using principal component analysis and cluster analysis with the K-means statistic (SPSS
version 25). The largest cluster of smallholder farmers has the following characteristics:
household size of 1 to 5 people, farmers with education, owning arable land not
exceeding a hectare, with more than five years of farming experience, earning from other
off-farm activities, with no dependents under five years of age, and renting less than an
acre of land. As for agricultural credit institutions, the largest cluster has following
compositions: have mechanisms or measures established for managing loan defaults with
the majority using refinancing, rescheduling, and collateral release, with variable loan
payback options, and provide targeted agricultural credit to farmers such as agricultural
input premium. The research findings are particularly pertinent for maize- and ricegrowing farmers, and how to reduce the information gap and the implications of
broadening access to credit to smallholder farmers were discussed. This study
emphasizes the need for characterization for both parties to be better informed about the
characteristics and dynamics of each other, all in a bid to lessen asymmetric information
and thus improve access to credit.
Key words: Smallholder farmers, Characterization, Agricultural credit institutions,
Information asymmetry
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INTRODUCTION
Information asymmetry, a situation in which there is mutual distrust between a lending
institution and borrowers [1] due to a mutual lack of information on the part of either
party has been singled out as being critical in determining access to agricultural credit [2
– 6]. In an agribusiness context, information asymmetry is typified by a situation in a
smallholder farmer is not aware of loan services and options available, credit acquisition
procedures and operational dynamics of lending and institutions [7]. Such a situation
becomes apparent with concurrent lack of information about the demography and
characteristics of smallholder farmers on the part of lending institutions. It is such a gap
in information that creates mutual distrust, hence making access to credit, particularly on
the part of smallholder farmers challenging [1]. This underscores the need for
characterization, so that both parties will be better informed about the characteristics and
dynamics of each other, all in a bid to lessen asymmetric information, and thus improve
access to credit.
With respect to smallholder farmers, characterization includes a description of the
various categories of farmers, their demographics, attributes, production trends, and
existing conditions of production systems [7, 8]. The goal is to portray production
categories that are situated in a particular environment of smallholder farmers to
determine possible and appropriate financial interventions and policy support suitable
for them [7 - 10]. Such information can help agricultural credit institutions plan their
financing strategies and policies appropriately, which would also improve the financial
options available for smallholder farmers to choose from. To do so, an empirically
grounded typology of both smallholder farmers and financial institutions is necessary
particularly among rice and maize smallholder farmers. That follows evidence that rice
and maize smallholder farmers are cornerstones of food security, especially in the current
times when there is an anticipated rise in global population from 7.3 billion today to close
to 9.8 billion by 2050 [11].
Maize is the world's most important grain, based on production volume [12, 13], and rice
is one of the most widely consumed grains [14, 15], which makes them arguably the
cornerstones of food security globally [16, 17]. Global consumption of rice has increased
rapidly over the last several years; about 490 million metric tons of rice are currently
consumed worldwide [13]. The United Nations Food and Agriculture Organization’s
(FAO) forecasted rice consumption to reach 509 million tons [18], and that of maize to
rise by 16% by the year 2027 [14,18]. There has thus been a corresponding call for
increment in financial investments into smallholder farming globally, which the World
Bank estimates at $80 billion annually [19]. That in part, follows evidence that
agricultural credit is a significant precursor to agricultural productivity as it governs the
efficiency of land preparation for cultivation, procurement of farm inputs notably mineral
fertilizer, irrigation equipment, and various other agriculture technologies [20, 21].
Despite its crucial role, however, according to the World Bank [19], financial sector in
developing countries currently lend a disproportionately lower share of their loan
portfolios to agriculture compared to agriculture sector’s share of GDP. Information
asymmetry is one of the leading factors behind the current agribusiness predicament of
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having less than 50% of the smallholder farmers who need agricultural credit with access
to it [19].
In Rwanda, there have been reports of suboptimal access to agricultural credit especially
in the Eastern and Western Provinces, which are home to more than 4 million smallholder
farmers [22]. Of the proportion of smallholder farmers who applied for an agricultural
loan, less than 40% were smallholder farmers from the two provinces [23]. Despite the
strong case for further investigation, only few attempts have been made to characterize
smallholder farmers in these regions [for instance 24], and none as far as I know have
been made to characterize agricultural credit institutions, let alone cross-matching
smallholder farmers’ and financial institutions characteristics. Therefore, this study was
set out to characterize and analyze smallholder farmers and agricultural credit institutions
that provide agricultural credit to smallholder farmers in Rwanda.
MATERIALS AND METHODS
Study area
This study had two distinct study populations, one being smallholder farmers and the
second being staff in agricultural credit institutions in Rwanda. The eastern and western
provinces of Rwanda were the study areas for smallholder farmers, while Kigali city was
the study area for staff in agricultural credit institutions. The two provinces (Eastern and
Western) were purposively sampled because they are home to the largest population of
rice and maize farmers in Rwanda [25], yet those farmers are reported to be among those
that have the least access to agricultural credit [23]. Kigali was the study area for staff
because every finance institution that provides agricultural credit to smallholders in
Rwanda has headquarters in Kigali.
Study design
Given the interest of the study in the characterization of farmer households, and
agricultural credit institutions, all data that were required by the study had to be
quantifiable. Hence, the study adopted a cross-sectional survey design.
Sample size and sampling procedure
The formula by Krejcie and Morgan [26] was adopted to estimate the sample sizes of
both the smallholder farmers and finance institution staff. A sample of 422 smallholder
farmers (239 of which were from the Eastern province and 183 from the Western
province) were studied. The sample size for staff in the agricultural credit institutions
was 17, since one was sampled per institution (17 institutions in total).
Study population
The first target population was smallholder farmers in the two study areas, Eastern and
Western Provinces of Rwanda. The study population was particularly 422 smallholder
farmers who were cultivating either rice or maize as a principal crop. They were studied
because some of them have been reported to have intermittent access to agricultural
credit, despite being among the category of smallholder farmers that has been targeted
for financial inclusion [23]. The second study population was staffs working in
agricultural credit institutions in Rwanda, particularly those who were working in
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administrative positions at the headquarters of each respective finance institution. The
study particularly targeted managerial staff (17), and those who were working in the
respective loan departments.
The two regions were stratified into two strata: Eastern (Strata 1) and Western (Strata 2)
at provincial level, after which simple random sampling was used to sample the districts
(4) in each stratum. Each of the four sampled districts per provincial stratum was
stratified so that a representative sample of sectors therein could be sampled. Simple
random sampling technique was used to sample the sectors so that sampling bias could
still be eliminated. The sectors were stratified and cells therein sampled randomly
(simple random sampling). Since there was no systematic arrangement of farm
households in each of the cells; it was not feasible to use probabilistic methods to sample
them. Hence, convenience sampling was used to sample the households. Once a
particular household was reached at, the researcher established rapport with the residents
and endeavored to establish whether a given household had an eligible member (farmer
growing either rice or maize or both as principal crops) for the study before selection and
interviewed.
Given that the members of staff who were targeted in the agricultural credit institutions
were about 24, of which 17 of them were required, the principal investigator could not
use random sampling to sample both the institutions and staff. Therefore, purposive
sampling was used to sample the 17 bank staff. To minimise sampling frame error (few
potential respondents), each of the staff that were sampled was engaged in a consenting
process, and they were assured of ethical upholding and a short participation duration so
as to increase the chances of each of them participating.
Types of data and methods of collection
Being quantitative, structured interviews were used to obtain primary data from both the
smallholder farmers and finance institution staff. Structured questionnaires were used to
capture data from the respondents (smallholder farmers and agricultural credit
institutions’ staff). The questionnaire for smallholder farmers was designed with two
sections (demographic and individual characteristics), and the institutional questionnaire
too was designed with two sections (demographic and finance institution characteristics).
Analytical techniques
The data entry process was started with the entry of all variable labels and according each
of them with appropriate values in SPSS version 25. It is within that software that
principal component and cluster analysis were conducted. Smallholder farmer
characterization was done by using two consecutive multivariate statistical techniques:
one being principal component analysis (PCA) and the second being cluster analysis
(CA). As per Kaiser’s criterion, all factors (demographic, household and institutional
characteristics) that had an Eigen value of 1 or greater were retained and considered for
cluster analysis. When it came to cluster analysis, one step was used to determine the
number of clusters that is the K-means clustering method. Using the K-means method,
the principal components determined using the PCA method were fitted and clustering
started, following which cluster membership in each cluster was established and reported
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accordingly. However, in order to determine the distribution of each of the principal
components in the largest clusters, cross tabulation analysis was also conducted.
RESULTS AND DISCUSSION
Farmer and agricultural credit institution staff characteristics
More than half of the farmers sampled were male (58.8%), and close to a third of them
were youths in the age range of 29 – 39 years (31.0%). More than two thirds of the
respondents reported that they were the heads of the households (69.9%). For those who
were not household heads, more than three quarters of them reported that they were wives
(84.0%). More than three quarters of the respondents reported that they had received
some form of formal education (84.1%), with more than half of them had attained
Primary (Upper) education (56.6%).
More than two thirds of the staff were male (70.5%), married (70.5%) and all were
occupying managerial positions (100%) in the institutions that they were sampled at.
Characterization of farms of smallholder farmers in the Eastern and Western
Provinces of Rwanda
Table 1 shows the variables that were considered for principal component analysis. Of
the 25 variables, 10 components emerged as principal components with Eigen values
greater than 1, as confirmed by the scree plot in Figure 1. The first component [C1],
which explains 8.6% of variance, is referred to as off farm activities engaged in by the
smallholder farmer. The second component [C2] is the number of children less than five
years in the household and the third component [C3] whether farmers had savings in any
banking institution.
The fourth component [C4] is the size of land owned. The fifth component [C5] is about
the number of plots of own land. Component 6 [C6] refers to the size of the household.
The seventh component [C7] concerns receiving formal education. The eighth
component [C8] indicates farmer’s gender, the ninth component [C9] is whether farmers
rent land and the tenth component [C10] shows farmers’ experience in agriculture (in
years).
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Figure 1: Scree plot indicating the number of smallholder farmer characteristic
variables with Eigen values greater than 1
Cluster analysis revealed that smallholder farmer households in the two provinces belong
to 4 clusters, of which the largest cluster was cluster 1. Using the K-means statistic,
cluster membership was analyzed, and the findings showed that cluster one which
comprised of 67% of the households sampled is the largest cluster. In order to ascertain
the precise descriptions of the smallholder farmers in this cluster, a cross tabulation was
run between each of the definitive variables (>1) in Table 2 and the resultant cluster
number of cases from the K – means cluster analysis. The cross-tabulation findings are
shown in Table 3. The findings indicate that cluster 1, is made up of mainly households
of between 1–5 people, farmers with formal education, cultivatable land not exceeding a
hectare, farmers with more than five years of agricultural experience, farmers earning
from off-farming activities, with no child under five years of age, and households which
rented less than an acre of land.
The first defining characteristic of smallholder households in Rwanda is their household
size, similar to findings by in Ghana [27, 28]. The majority of the smallholder farmer
households (56.9%) in the Eastern and Western provinces of Rwanda are made up of 1
– 5 people, similar to findings from a Ugandan smallholder farmer’s survey [29]. The
implication of this finding is that rice and maize smallholder farmers in the Eastern and
Western provinces of Rwanda could be having challenges meeting farm labor demands
from its household members, which are essential source of labor for smallholder farms
that are less than 2 acres. A household with 1 to 5 members typically relates to having
two adults (parents), and school-aged children, who cannot contribute to farm labor.
Coupled with the fact that access to credit among the farmers is low, and the lack of
mechanization, a shortage of cheap household labor could be a factor in explaining the
low productivity in rice and maize productions in Rwanda [30, 31].
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Contrary to the findings in Madagascar [32] and Ferreira in Malawi [33], rice and maize
farmers in the Rwanda had all received formal education. Having the majority of the
smallholder farmers with formal education could positively influence accessing
agricultural credit, all other factors being constant.
Most of the smallholder farmers cultivated less than a hectare of land, similar to findings
by Sitko [34] and Larson [35]. This could be one of the factors behind the low access to
agricultural credit among smallholder farmers in Rwanda, given that land is used as
collateral in credit disbursement. Besides being taken as collateral, a small land size has
further negative implications on agricultural productivity. The advantages of agricultural
mechanization at a higher scale of production are known to have greater productivity,
but such benefits are not feasible on small, scattered plots of land. That can, therefore,
make financial institutions whose credit ceilings are based on productivity become
hesitant to disburse credit to farmers with small parcels of land. Worse still, the findings
showed that even those who rented additional land to supplement their cultivation were
renting less than an acre of land. While renting extra land for agribusiness has been
acknowledged to be a predictor of higher agricultural productivity, this may not be the
case for most of the rice and maize smallholder farmers in Rwanda. That is because even
after combining their own and rented land, the size of land would not make a significant
difference in productivity given that most of the farmers were not using modern inputs.
Similarly, chances of accessing agricultural credit do not increase either, given that land
is taken as collateral for agricultural credit only if it is owned [36, 37], and given the
marginal increments in productivity, the condition of loan ceiling based on 70%
productivity also hampers access.
The other defining characteristic of smallholder farmers in the Eastern and Western
provinces was that most of them had smallholder farmer experience of more than five
years, which in some studies [38], has been found to be protective of access to credit.
Experienced farmers are more likely to have access to more arable land, have adopted
(or inclined to) mechanization, and modern farming techniques, and be more aware of
the procedural dynamics of obtaining agricultural credit. Therefore, we argue that rice
and maize smallholder farmers in Rwanda seem to meet the requisite personal
characteristics necessary to access credit.
The findings of this study showed that about a third of the smallholder farmers were
engaged in off-farm activities. That is, had other business enterprises besides agriculture
from which they obtained income. This characteristic is generally seen as favorable to
access to agricultural credit, given that having extra income earnings could serve as a reassurance for credit repayment ability. Off-farm activities have been known to reduce
income uncertainty as income from off-farm can be used to reimburse any shortfalls in
farm incomes, hence making it less likely for a smallholder farmer to default on
agricultural credit payment. Secondly, with off-farm incomes, comes income
diversification and smoothing of risks across different activities, which could potentially
further reduce income uncertainty and open up opportunities to invest in improved
production technologies to enhance agricultural production. Continuing with this logic,
it is possible to imagine the increase in agricultural productivity leading into greater
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ability to access larger amounts of agricultural credit from institutions that match loan
ceilings with the level of agricultural productivity.
The final characteristic that defined the largest cluster of farming households in the study
was the absence of children under five years of age. This finding does not necessarily
mean that all farm households do not have children, but rather that about 7 in every 10
of those households do not have children in the age of 5 years and below. The other
implication of the finding is that about 7 in 10 of the households may be having children
between the ages of 6 and 12 years. Such a finding, in the context of agribusiness implies
that smallholder farmers potentially had sufficient family farm labor at their disposal.
The absence of children in the households means that family members can be considered
to be able to provide for farm labor. The findings imply that a considerable proportion of
rice and maize smallholder farmers in the eastern and western provinces of Rwanda are
less challenged by labor shortages, as has been reported to be the case in some countries.
Therefore, even with small plots of land, agricultural productivity can to a large extent
be guaranteed as well as income uncertainty, most especially if all the adults in the farm
household have an off-farm business. This in turn increases the propensity of such
households to access agricultural credit.
Characterization of agricultural credit institutions
Although there would have been 20 variables in the factor loading of financial
institutions’ characteristics, it was discovered that 6 of them had zero standard deviation
and so could not be included in the factor analysis. Therefore, only 14 were included as
shown in Table 4. Three principal components defined the basis of financial institution
characterization with Eigen values above 1. Three principal components in the factors
were loaded, as illustrated by the scree plot in Figure 2

Figure 2: Scree plot indicating the number of finance institution characteristic
variables with Eigen values greater than 1
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Component 1 (C1) of the three principal components (Table 4) is correlated with
characteristics including; 1) the duration of financial service provision, 2) requirements
for accessing credit, 3) type of targeted agricultural credit, 4) the number of smallholder
farmers who apply for agricultural credit annually, 5) whether the institutions have any
established ceiling rates for lending to farmers, 6) whether the institutions require any
collateral from borrowers, 7) the form of collateral usually required before loan
disbursement, and lastly 8) the mechanisms or measures established for loan defaulters.
This component is defined as the mechanisms or measures established for loan defaulters
(r = 0.945).
Component 2 (C2) is correlated with 1) type of agricultural credit institution, 2) the
number of farmers who applied for agricultural credit annually, 3) the form of collateral
usually required, 4) the length of payback period for agricultural credit, and 5) the
perception of agricultural risk. The component is more correlated with the length of
payback period for agricultural credit, which is its defining variable (r = 0.988).
Component 3 (C3) is defined by variables including, 1) the provision of any targeted
agricultural credit to farmers producing maize and rice, and 2) the interest rate to
borrowers. The component is strongly correlated with the provision of targeted
agricultural credit to the maize and rice farmers (r = 0.916).
Going by the K-means clustering and the cluster membership provided in Table 4, cluster
2 comprised the biggest cluster, with all the three earlier identified principal components
remaining important in the cluster (Table 5). To determine the distribution of the
principal components identified earlier, in cluster 2, a cross-tabulation was also run
between the components and the cluster number of cases (Table 6). Cluster 2 is made up
of financial institutions that have refinancing, rescheduling, and foreclosure, as the
mechanisms or measures established for managing loan defaults (78.6%), whose loan
payback period is variable (not fixed) (57.1%), and those that provide targeted
agricultural credit to farmers (64.3%) (Table 6).
In Rwanda, the agricultural credit institutions employ both on-balance sheet (internal)
and off-balance sheet (external) mechanisms to reduce stock of non-performing loans
[39]. However, based on the three prominent mechanisms that were observed in this
study, two are internal recovery mechanisms and one is an external write-off mechanism.
Therefore, agricultural credit institutions in Rwanda employ a mix of strategies to
manage high risk loans, from which they can flexibly select depending on the conditions,
hence making the institutions more adaptive in managing potentially high-risk loans,
even in the context of smallholder farmers. For instance, the on-balance sheet mechanism
of refinancing allowed farmers to get an additional loan to service the old one, which
could in certain condition even reduce interest rate. This mechanism could not only
enhance loans management, but could also send a positive message (and reassure) to
farmers that on-balance sheet approaches could help farmers’ gradual pay off loans over
the medium- to long-term.
However, the findings further indicate that the agricultural credit institutions considering
using only on-balance sheet mechanisms could be seen negatively by smallholder
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farmers. This is because when farmers have to put some of their land as collateral, they
are hesitant to access credit from an institution that emphasizes using of restructuring,
liquidation, or foreclosure activities in case of default. With such sanctioning
mechanisms, the risk of losing one’s collateral, in this case land can be heightened, which
for a smallholder farmer would be a significant dissuader. This could be one of the
reasons why access to credit among smallholder farmers in Rwanda could still be low.
Another key feature that defined the institutions was the targeted agricultural credit for
farmers, which means that most agricultural credit institutions in the country provided
direct or indirect financing. This is an indication that agricultural credit institutions are
by and large aware of their role in promoting the investment and development of the
agricultural sector. However, the finding indicated that between direct financing and
agricultural input premiums, most of the institutions had the latter on offer. The
implication of this is that most agricultural credit institutions require a smallholder
farmer to have a certain amount of money for purchase of inputs, upon which premiums
can be provided to enable the smallholder farmer’s purchase whatever they want to.
Thus, agricultural input premiums, although quite enabling, are evidently limited to
smallholder farmers who already have cash and savings at bank, which is not always the
case for most of the smallholder farmers who have no off-farm activities, and own small
pieces of land.
With the presence of only such a kind of financing strategy in most available institutions
and not a variety of smallholder tailored strategies, interest in accessing credit from
thereat can be reduced. This could also in part be behind the findings that most of the
institutions receive smallholder loan applications that constitute less than 1% of the
country’s smallholder farmer population. Therefore, the majority of the smallholder
farmers are missing out on the numerous advantages of direct financing including loans
for land purchases, loans for pre-harvest and post-harvest activities, loans for agriculture
and allied activities, loans for purchase and distribution of fertilizers, pesticides, seeds,
loans, loans to farmers through Primary Agricultural Credit Societies (PACS), loans to
cooperative societies, loans for construction and running of storage facilities
(warehouses, market yards, and silos). There could be a number of reasons behind the
non-availability of both direct financing strategies for smallholder farmers, chief among
which could be asymmetry of information on the part of the institutions, as a result of
high-risk profiling of default amongst the rural population. The lack of direct and
indirect financing strategies could also be, in part, responsible for the sub-optimal
amounts of rice and maize domestic production. Given that such financing strategies
include the provision of farmers with improved/modern inputs, and it also includes preharvest financing, short of which, productivity may be reduced.
The other characteristic that defined agricultural credit institutions in Rwanda was that
nearly all of them have variable credit repayment periods. This finding implies that
despite the use of mostly on-balance sheet credit default prevention mechanisms, and the
relatively lower embracement of direct financing, the institutions in Rwanda provide
input premiums and other forms of generic agricultural credit at non-fixed repayment
periods. This could be a significant trigger for, and subsequent access to agricultural
credit among smallholder farmers, most of whom make sales and profit at harvest. For
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rice and maize farmers, the delay can be up to 5 to 7 months depending on the size of
land and volume of harvest. Also, with a non-fixed repayment period, farmers can service
their loans within a month of acquiring it, thus lowering costs spent on interest rates,
which in its self can also be a significant advantage, if the farmers are made aware of it.
CONCLUSION
Smallholder farmers in the Eastern and Western provinces of Rwanda are characterized
as follows: male-headed households with some ownership of land, educated, cultivating
less than a hectare of land, have farming experience of five years and more, engage in
other off-farm economic activities, with no dependents under five years of age, and
renting less than an acre of land. The financial institutions which provide agricultural
credit to these farmers were found to have the following characteristics: have
mechanisms or measures established for managing loan defaults (with the majority using
refinancing, rescheduling, and collateral release), with variable (and not fixed) loan
payback options, and provide targeted agricultural credit such as agricultural input
premium.
As the typology of smallholder farmers in Rwanda reveals, it is evident that the education
of smallholder farmers and ownership of land with substantial farming experience
enables them to access agricultural credit. This should let proprietors of agricultural
credit institutions know that the commonly-held view of famers being in the high-risk
category needs to be re-evaluated.
From an institutional perspective, it is suggested that the institutions consider adjusting
agricultural credit disbursement and management strategies to broaden their portfolios.
Some of the examples of adjustments that may be considered include: the adoption of
both on-balance sheet and off-balance sheet credit management strategies, use of
foreclosure as a last resort and not as the primary recovery strategy, and instead, adopting
a refinancing strategy in cases of risk of default. Doing so will help reduce some of the
uncertainty that most smallholder farmers have and their reluctance to take on loans for
the fear of the likelihood of foreclosure.
It is necessary for agricultural credit institutions that have not yet adopted the targeted
agricultural credit to smallholder farmers in the country to do so. Financing options such
as matching grants, technical assistance, direct financing, input premiums and inputbased finance improve not only access to the credit market but they also have a positive
and significant influence on agricultural productivity. Given the premise that such
financing will increase the use of productivity-enhancing inputs, and that the increased
productivity and income of the smallholders will help pay back the loan, this could
generate a positive amplifying effect by increasing loan applications on the part of the
farmers and with more payout from the institutions, which will create more confidence
and lower the perception of risk or chance of default. Agricultural credit institutions
should also consider carrying out more marketing campaigns and sensitization drives in
rural areas to inform farmers about direct and indirect financing options that are already
available. Most of the farmers in our study had no idea of such information.
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While non-fixed credit repayment periods appeal to many smallholder farmers, it is
currently offered by about half of the agricultural credit institutions in Rwanda. Thus,
more agricultural credit institutions could consider having not only fixed term credit
offers but also variable time loan repayment conditions which could further lower the
barrier to access to credit for rice and maize smallholder farmers.
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Table 1: Principal component analysis [Farm typologies]
Factor

C1

C2

C3

C4

C5

C6

C7

C8

C9

C10

Received formal education

-0.104

0.144

-0.023

0.020

0.033

-0.155

0.821

-0.089

0.072

-0.055

Size of household

-0.076

-0.119

0.008

0.062

-0.010

0.780

-0.194

0.066

-0.057

-0.027

-0.017

0.339

0.286

0.148

0.304

-0.497

-0.459

-0.155

0.069

0.030

-0.044

0.439

0.069

-0.293

0.113

0.582

0.073

-0.135

0.122

0.030

0.002

0.330

0.131

0.056

0.147

0.061

-0.031

0.408

-0.443

-0.037

0.765

0.043

-0.015

-0.020

-0.130

-0.039

-0.064

-0.152

0.029

-0.052

-0.079

-0.743

0.062

-0.031

0.017

0.122

-0.257

-0.154

-0.064

0.057

Duration as smallholder farmer

-0.134

0.170

0.001

0.169

-0.009

0.126

-0.217

0.085

-0.037

0.705

Own the piece of land cultivated on

0.031

-0.251

-0.116

0.192

0.505

-0.071

0.096

0.264

-0.295

0.298

Kind of crops periodically cultivated

0.214

0.117

-0.138

0.080

0.806

-0.167

-0.032

0.008

0.050

0.053

0.082

-0.076

0.556

0.051

-0.017

0.244

0.393

0.354

-0.227

-0.124

Where farmer saves money

0.008

-0.124

0.809

0.225

-0.092

-0.025

-0.212

-0.024

0.051

-0.039

Household own land for farming

-0.118

-0.137

0.141

0.083

0.809

0.177

-0.011

-0.163

-0.037

-0.109

Size of land owned

0.133

0.107

-0.082

0.827

0.186

-0.007

0.171

0.043

-0.049

0.101

0.000

0.072

0.020

0.118

0.006

-0.014

0.022

0.106

0.856

-0.031

Size of land rented

-0.382

-0.283

0.292

0.054

-0.083

0.016

0.312

-0.101

0.409

0.362

Number of crop types grown

0.352

0.016

-0.047

-0.179

0.066

-0.274

0.172

-0.068

0.051

0.624

Produce maize or rice or both

0.292

0.364

-0.382

0.032

0.101

-0.387

-0.317

0.238

0.039

-0.006

0.347

0.435

-0.313

-0.429

0.153

-0.254

-0.087

0.026

0.176

0.072

0.540

-0.008

-0.208

0.008

0.071

0.035

0.038

0.603

0.180

0.024

Cropping systems usually practiced

0.004

0.018

-0.093

-0.806

-0.088

0.088

0.178

0.127

-0.218

0.009

Practice terrace farming

0.718

-0.056

-0.082

0.145

0.223

-0.085

-0.037

0.001

-0.117

0.079

Farmer gender

0.264

-0.021

-0.072

0.104

0.146

0.015

0.088

-0.710

-0.017

-0.037

Current age

-0.126

0.730

-0.046

0.079

-0.196

0.040

-0.130

-0.110

-0.133

0.298

0.301

-0.097

-0.727

0.319

-0.105

0.054

-0.070

0.006

-0.054

-0.070

8.689

17.158

26.839

33.219

40.924

47.679

54.011

59.927

65.641

70.720

Household members provide labor
for cultivation
Number

of

household

member

working on farm
Household head participates in offfarm activities
Off farm activities
Number of children under five years
in household

Have any other source of income,
besides agribusiness

Household currently renting any
land for farming

Use any chemical inputs during
cultivation
Use any biological inputs during
cultivation

Member

of

any

farmers’

organization / cooperative/tontine
Cumulative percentage
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Table 2: Final cluster centers
Cluster
Variables

1

2

3

4

Size of household

1.50

1.40

2.00

1.64

Received any formal education

1.43

1.00

0.67

0.82

Size of land owned during the past 12
months

3.14

2.40

3.33

2.91

Respondent’s gender

0.59

0.80

1.00

0.55

Duration as smallholder farmer

6.93

3.60

7.00

7.00

Where farmer usually saves money

1.09

1.80

1.67

4.14

Off farm activities engaged in

2.64

2.80

4.33

2.18

Household owns land for farming

0.97

1.00

1.00

1.00

Number of children under five years in
household

1.71

2.00

4.67

2.00

Size of land household is renting

2.33

1.40

3.33

2.82
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Table 3: Cross tabulation for the description of cluster members in the largest
cluster (Cluster 1)
Variable

Cluster 1

Size of household
1–5
6 – 10
More than 10
Receive any form of formal education
No
Yes

Cluster number of cases
Cluster 2
Cluster 3

Cluster 4

33(56.9%)
21(36.2%)
4(6.9%)

3(60.0%)
2(40.0%)
0(0.0%)

1(33.3%)
1(33.3%)
1(33.3%)

9(40.9%)
12(54.5%)
1(4.5%)

4(6.9%)
54(93.1%)

0(0.0%)
5(100.0%)

1(33.3%)
2(66.7%)

4(18.2%)
18(81.8%)

Land size owned
0-0.1 ha
0.1-0.19 ha
0.2-0.49 ha
0.5-0.99 ha
1-1.99 ha

5(8.6%)
15(25.9%)
14(24.1%)
15(25.9%)
9(15.5%)

2(40.0%)
0(0.0%)
2(40.0%)
1(20.0%)
0(0.0%)

0(0.0%)
1(33.3%)
1(33.3%)
0(0.0%)
1(33.3%

6(27.3%)
1(4.5%)
5(22.7%)
9(40.9%)
1(4.5%)

Work experience in smallholder farming
One year
Two years
Three years
Four years
Five years
Above five years

0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
4(6.9%)
54(93.1%)

1(20.0%)
1(20.0%)
2(40.0%)
(1(20.0%)
0(0.0%)
0(0.0%)

0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
3(100.0%)

0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
0(0.0%)
22(100.0%

Off farm activities
Casual labor
Salaried
Business
Livestock
Driver

16(27.6%)
9(15.5%)
14(24.1%)
18(31.0%)
1(1.7%)

0(0.0%)
3(60.0%)
0(0.0%)
2(40.0%)
0(0.0%)

0(0.0%)
0(0.0%)
0(0.0%)
2(66.7%)
1(33.3%)

10(45.5%)
4(18.2%)
3(13.6%)
4(18.2%)
1(4.5%)

Number of children under five years in
household
None
One
Two
Three
More than five

27(46.6%)
22(37.9%)
8(13.8%)
1(1.7%)
0(0.0%)

1(20.0%)
3(60.0%)
1(20.0%)
0(0.0%)
0(0.0%)

0(0.0%)
0(0.0%)
1(33.3%)
1(33.3%)
1(33.3%)

8(36.4%)
6(27.3%)
8(36.4%)
0(0.0%)
0(0.0%)

4(6.9%)
54(93.1%)

0(0.0%)
5(100.0%)

0(0.0%)
3(100.0%)

1(4.5%)
21(95.5%)

Household renting any land for farming
No
Yes
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Table 4: Principal component analysis [For agricultural credit institutions]
Component
C1
C2

Factor

C3

Type of financing institution

-0.049

-0.994

-0.082

Duration of providing financial services to Rwandans

-0.583

0.064

-0.113

Requirements for accessing credit from institution

0.758

-0.438

0.465

Targeted agricultural credit to the smallholder farmers producing Maize

-0.081

0.377

0.916

Type of targeted agricultural credit

-0.925

0.290

0.233

Smallholder farmers who apply for agricultural credit

0.587

-0.807

0.052

Financing

0.877

-0.447

-0.165

Have any established ceiling rates for lending to the smallholder farmers

-0.787

-0.448

0.420

Require any collateral from smallholder farmers

0.787

0.448

-0.420

Form of collateral usually required before loan disbursement

-0.771

0.631

0.069

Mechanisms or measures established for loan defaulters

0.945

-0.073

-0.309

Interest rate for smallholder farmers

0.317

0.474

-0.821

Length of payback period for agricultural credit

-0.055

0.998

0.016

Perception of agricultural risk

-0.345

0.922

-0.174

41.712

36.716

16.149

and Rice

institutions provide agricultural credit to annually

% of Total variance

Table 5: Final cluster centers in agricultural credit institutions’ typologies
Variable
Mechanisms or measures established

Cluster
1
2
3.00
1.64

Length of payback period

2.00

5.57

Targeted agricultural credit to smallholder farmers producing maize

1.00

1.36

and rice
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Table 6: Cross tabulation to show descriptions of each variable in the largest cluster
(Cluster 2)
Cluster number of cases
Variable

Cluster 1

Cluster 2

0(0.0%)

11(78.6%)

3(100.0%)

0(0.0%)

0(0.0%)

3(21.4%)

3(100.0%)

0(0.0%)

More than three years

0(0.0%)

6(42.9%)

Variable - not fixed

0(0.0%)

8(57.1%)

Yes

3(100.0%)

9(64.3%)

No

0(0.0%)

5(35.7%)

Mechanisms or measures established
Refinancing, rescheduling, foreclosure
Sell out collateral
Refinance and insurance use
Payback period for agricultural credit from financial
institution
One year

Provide targeted agricultural credit to the smallholder
farmers
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