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INTRODUCTION 
 
According to Boucher and Guirkinger (2007), a condition 
where a person who actually needs a loan 
to apply for the loan or is given partial approval for the 
amount applied for is known as credit rationing. This 
means that the client did not either apply
all or the loan amount approved by the financial institution 
is smaller than the amount applied by the client. 
not an on the spot contract. Thus financial institutions 
may choose borrowers who are risky because of 
inadequate information about the borrowers who seek 
their own satisfaction thereby making the contract very 
risky (Datta, 2003). 

The problem of information asymmetry is compounded 
by the high cost of gathering such information, when 
dealing  with  small  borrowers  in  scattered geographical 
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Abstract 
 

Ghanaian small scale farmers need credit so as to be able to modernize their 
operations. However many farmers face credit rationing as a results of 
information challenges they face with credit institutions. It is hypothesized 
in this study that, one way of overcoming these challenges in the credit 
market is relationship lending. Primary data was collected from a total of 380 
farmers randomly selected from 8 districts in Ashanti and Brong Ahafo 
regions of Ghana. Descriptive statistics were used to evaluate s
economic characteristics of the respondents while ordered multinomial logit 
regression analysis was used to measure the effects of relationship lending 
on credit rationing faced by maize farmers when accessing 
The results revealed that access to financial information reduces credit 
rationing. However transactions with multiple banks increases credit 
rationing faced by maize farmers .The repayment on schedule 
loans increases farmers’ access to credit while farmers with i
and savings with banks are able to reduce the probability of being rationed. 
Thus farmers are encouraged to build more relationship with their banks in 
the form of investments, good repayments and conscious effort to seek 
information while minimizing multiple banking.  
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locations.  One method financial institutions use to 
recover the expenses incurred in the lending 
to charge higher interest rates on 
however increases the cost of borrowing to the 
borrowers.  (Nalukenge, 2003).

Since raising the interest rate can attract risky 
customers and also increase the loan default rate among 
the borrowers, financial institutions rather use credit 
rationing in the form of either reduction in the loan 
amount approved or total rejection of the loan applied
instead of raising the interest. (Baydas 

This is because using higher interest rates to cover 
the transaction cost may force some of
decide not to participate in the credit market
profit  of the borrowers who manage to take the loan at a 

133, September, 2018  

dit Rationing 
n Ghana 

Ghanaian small scale farmers need credit so as to be able to modernize their 
operations. However many farmers face credit rationing as a results of 
information challenges they face with credit institutions. It is hypothesized 

overcoming these challenges in the credit 
market is relationship lending. Primary data was collected from a total of 380 
farmers randomly selected from 8 districts in Ashanti and Brong Ahafo 

s of Ghana. Descriptive statistics were used to evaluate socio-
economic characteristics of the respondents while ordered multinomial logit 
regression analysis was used to measure the effects of relationship lending 

accessing credit facilities. 
that access to financial information reduces credit 

rationing. However transactions with multiple banks increases credit 
on schedule  of previous 

loans increases farmers’ access to credit while farmers with investments 
and savings with banks are able to reduce the probability of being rationed. 
Thus farmers are encouraged to build more relationship with their banks in 
the form of investments, good repayments and conscious effort to seek 

Relationship Lending, Agricultural Credit, 
Brong Ahafo 

financial institutions use to 
expenses incurred in the lending processes is 

to charge higher interest rates on such loans. This 
however increases the cost of borrowing to the 

(Nalukenge, 2003). 
Since raising the interest rate can attract risky 

customers and also increase the loan default rate among 
the borrowers, financial institutions rather use credit 

either reduction in the loan 
tal rejection of the loan applied, 

instead of raising the interest. (Baydas et al., 1994). 
This is because using higher interest rates to cover 

the transaction cost may force some of the borrowers to 
decide not to participate in the credit market at all. The 

borrowers who manage to take the loan at a  



 

124 Merit Res.J. Agric. Sci. Soil Sci. 
 
 
 
higher interest rate will drastically reduce and that can 
affect their ability to pay back the loans(Stiglitz and 
Weiss, 1981). Therefore, lenders rather prefer to use 
other non-interest approach, such as credit rationing, to 
allocate loans than an approach that will increase the 
cost of loans (Hoff and Stiglitz, 1990). 

Due to the risk and high borrower transaction cost, the 
potential applicant may not apply for the loan at all. If the 
borrower decides not to apply for the loan because of 
risk, it is known as risk rationing. On the other hand if the 
borrower does not apply for the loan because of high 
borrower transaction cost, it is known as transaction cost 
rationing (Boucher and Guirkinger, 2007).   

Interestingly both transaction cost and risk rationings 
affect the borrower’s access to credit and thus should be 
considered in credit market analyses(Boucher and 
Guirkinger ,2007). 

 According to Husted & Folgers (2004), relationship 
lending is one of the mechanisms by which information 
asymmetry in credit delivery can be reduced. 

Relationship lending is defined as the long-term close 
ties between a financial intermediary and a borrower that 
goes beyond the execution of simple, anonymous, 
financial transactions (Petersen and Rajan, 1995).  

Relationship lending is a lending technology in which 
the financial institution bases its credit decisions, in 
substantial part, on proprietary information about the 
borrower through a variety of contacts over time. Through 
the establishment of long term relationships between a 
bank and a client(farmer), soft information is acquired 
over time and this information helps the bank to 
determine the character, reliability, and trust of a the 
client when it comes to lending to him or her (Nalukenge, 
2003) 

Relationship between borrowers and banks is 
measured in part through the provision of loans (Berger 
and Udell, 1995), duration (years) of account operation 
(Peterson and Rajan 1995), deposits, investments, other 
financial products (Cole, 1998), multiple banking 
relationships (Berger and Udel, 1995), and the borrower’s 
ability to consciously seek for information from the 
officers of the bank (Hosseini et al., 2012) 

The question addressed in this study is: how can 
relationship lending be used as a mechanism to reduce 
the credit rationing and improve farmers’ access to credit 
in Ghana?  

Many researchers have been trying to find optimal 
solutions to the problem of credit rationing caused by 
information asymmetry that characterizes the opaque 
activities of farming (Fama, 1985). According to Berger 
and Udell (1995), the search for alternative methods of 
financing, such as the incentives theories, in the form of 
the establishment of scoring systems, is one of the 
mechanisms for gathering information about clients. In 
addition, a long-term relationship between the parties 
involved in the credit relationship may facilitate the 
acquisition  of  specific  information  and   monitoring  of  

 
 
 
 
borrowers (Allen and Gale, 1995). As a result, long-term 
relationships also facilitate access to credit for the most 
opaque firms like farming thereby reducing rationing 
(Okten et al 2004).  

Recently, Cotugno and Stefannelli (2011) and Lei 
(2013) have shown the importance of close relations in 
the decisions to grant credit in Italy and China 
respectively. According to these authors, the banks that 
are geographically closer to their customers present 
limited credit risk, as they are more efficient in their 
control on borrowers and hold an informational 
advantage over those that are located at farther 
distances. Wang and Pirimsky (2010) analyzed the 
decision-making process within banks in the corners of 
the information asymmetry and agency costs. According 
to them, interpersonal communication established 
between lenders and borrowers, social interactions and 
access to soft information generated by geographical 
proximity, benefit borrowers by facilitating their access to 
credit applied with favorable terms. Some authors like 
Guo et al., 2013) showed that, the relationship between 
lenders and borrowers allows banks to strengthen their 
competitive advantage and create value for shareholders.  

Indeed, it is often through its relationships with lenders 
that the companies obtain the money needed (Lehmann 
and Neuberger, 2001). In addition, bank credit is 
considered the primary source of funding for younger 
firms. However, because of their high informational 
opacity and their limited financial resources, these 
companies are unable to access capital markets to 
finance their investment projects. Ghanaian banks refuse 
generally to inject money into these companies whose 
future is doubtful. They also consider that financing small 
firms like farmers is riskier than large companies with 
substantial assets that ensure their solvability. Thus 
having a special relationship with the managers of credit 
institutions can solve the loan accessibility problems for 
small businesses and farmers (Guo et al., 2013).  

Perraudin and Sorensen (1992) estimated models for  
demand and supply of loans simultaneously using the 
decision of consumers to either apply for loans or not in 
their  analysis of credit rationing in the USA They used 
logit model to analyze banks’ credit granting decision 
using data from a consumer finance survey. The study 
found that demographic characteristics of borrowers were 
important key factors in credit granting decisions of the 
banks.  In order to analyze the factors that affect credit 
rationing, Jappelli (1990) used logit model to estimate the 
probability of a customer being rationed by financial 
institutions or not. He found out that income, age and 
wealth were mostly considered by the financial 
institutions when it comes to rationing customers. Rahji 
and Fakayode (2009) using multinomial logit model 
showed that, in South-Western Nigeria, farm size, lagged 
income, enterprise type, household net-worth and level of 
commercialization influenced farmers’ access to credit. 

Bendig et al, (2009)  also found that, credit rationing is 



 

 
 
 
 
common in the credit markets, especially among the 
formal financial sector in Ghana. Awunyor-vitor, (2012) 
also evaluated the types of credit rationing maize farmers 
in Ghana faced and how the formal lenders allocate 
credit resources using multinomial logit. 

 However, all these studies ignored the influence 
client-banker relationships have on credit rationing faced 
by clients. Several studies have focused on the impact of 
relationships on the banking business. They were 
developed mainly in the United States and some 
European countries such as France. (Cole, 1998; Stein, 
2002; Berger and Udell, 1995; Degryse and Ongena, 
2000; Petersen and Rajan, 1994 and 1995) However all   
these studies focused mostly on regimes where credit 
markets are well developed. Few studies have focused 
on economies with thin and  underdeloped credit markets 
like that of Ghana.   This study aims to examine the 
influence of relationship lending in an an underdveloped 
credit markets using a sample of maize farmers in Ghana 
and ordered multinomial logit regression model.  

It is expected that the likelihood of loan approval 
increases with an increasing relationship between 
customers/farmers and banks (Cole, 1998), as the lender 
learns more about the farmer’s credit risk 
 
 
MATERIALS AND METHODS 
 
Study Area  
 
The study was carried out in eight (8) districts in Ashanti 
and Brong Ahafo regions of Ghana. Together these two 
regions account for about 43% of maize production in 
Ghana (MOFA, 2013). 
 
 
Sampling and Data collection methods 
 
The sample was selected in three (3) stages; the first was 
the purposive selection of regions followed by the 
purposive selection of districts. The level of agricultural 
activities guided the selection of the two regions while the 
districts were selected based on the level of maize 
production using official statistics from MoFA (2013). 
After a consideration of the objectives of the study, time 
and resources available, eight (8) districts were selected 
including three from Ashanti region and five from Brong 
Ahafo region. In Ashanti region, the districts (EjuraSekye-
dumase, Asante Akim North Offinso North) whose maize 
output in 2012 exceeded 15,000 metric tonnes, were 
selected. The Five districts (Dormaa, Nkoranza, North 
,Sunyani West, Sunyani West, Techiman Kintampo 
North) selected in Brong Ahafo region, had a minimum of 
30,000 metric tonnes of maize output in 2012 (MoFA, 
2013). The third stage of the sampling involved the 
identification and listing of the communities and the 
maize farmers in the operational areas. This  was  under- 
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taken with the help of Agricultural Extension Agents 
(AEAs) in charge of the operational areas in each of the 
selected districts. A full list of all the maize farmers; both 
those who had an account with financial institutions and 
those who did not have accounts was taken from the 
extension officers. Because the emphasis of this 
research is on how relationships affect access to credit 
and credit can only be obtained when the farmer has an 
account, those who did not have accounts were 
purposely exempted. From the list of farmers who had an 
account, a sample was selected randomly using a table 
of random digits to obtain the sample sizes of the 
districts. 
 
 
Sample Size 
 
To obtain the total number of respondents, the estimation 
method given by (Bartlett et al (2001) was used. The 
method is as follows: 

� =
��������

�	��
 

Where � = Sample size,�.= the proportion of the 
population who have access to credit, �.= the proportion 
of the population who do not have  access to 
credit,� =Number of standard deviation for a chosen 
confidence interval level, 	 = The allowable margin of 
error  

According to GLSS6 report, on an average,45% of 
individuals living in rural areas, at least save with one of 
the following financial institutions; Commercial banks, 
Rural banks, Savings & loans companies and 
cooperative credit unions and thus have the possibility of 
getting access to credit (GSS, 2014). Thus, assuming 
95% confidence level and 5% margin of error, 

� =
1.96��0.45�0.55

0.05�
= 380 

Therefore 380 farmers were sampled for the study. 
However 308 had applied for loans, at least once, so 308 
became the sample size.  

Structured questionnaires and interviews were used to 
gather the necessary information from the farmers. Apart 
from the sampled maize farmers, the study also 
interviewed representatives of the   financial institutions 
mostly used by the farmers operating within the selected 
districts to get their views on the role of relationship 
lending on credit delivery to farmers. The respondents 
from the financial institutions were made up of Credit 
officers, Relationship officers and managers who are in 
charge of credit delivery in the financial institutions. SPSS 
was used for the data Entry but was transferred to 
STATA for the analysis to be done. 
 
 
Empirical estimation 
 
An ordered multinomial logit model was used to express 
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the probability of a borrower being in a particular 
category. When borrowers apply for loans, the lenders 
have three actions to take. The lenders can fully approve 
the total amount applied, partially approve it or totally 
reject the application. The polychotomous nature of the 
categorization of the choice of the banks calls for the use 
of multinomial regression model to be used for 
evaluation. 
These decision choices have been coded as: 
1 = completely rejected 
2 = partially approved 
3 = fully approved  
 
We assumed that the labeling of these loan approval 
choices into categories 1, 2 and 3, gives them ordinal 
properties and that the numbers are considered ordered. 

Although there is clear ranking among the various 
categories, these cannot be treated as interval scale or 
ratio scale variables. Thus it cannot be said that the 
difference between fully approved and partially approved 
loan or between partially approved loan and totally 
rejected loan is the same. Even though Multinomial logit 
model (MLM) can be used to estimate ordinal-scale 
categories, it does not take account of the ordinal nature 
of the dependent variable. Thus Multinomial ordinal logit 
and Multinomial ordinal probit have specifically been 
developed to handle ordinal scale variables, especially 
when the depended variable consists of more than two 
categories. Multinomial ordinal logit(MOL) model was 
chosen over Multinomial ordinal probit(MOP) for this work 
because of the mathematical complexity of the 
Multinomial ordinal probit model. However in practice, it 
does not make much difference whether ordinal probit or 
ordinal logit model is used. 
 
 
Model specification  
 
Suppose we have the following model: 
 
�∗ = ����� + ��	���		 +⋯+ ��	��� + �� 
 

=∑ ��		���		 +
�
� � ��           (1) 

  
Where �ᵢ∗ is unobserved, the Xs are the regressors and 
�� is the error term. 

• �ᵢ∗			is a latent or index variable which  cannot be 
observe directly.  N  independent individuals (or 
observations) are given such that, they  face J-ordered 
alternatives as: 
 
Yᵢ=1, if �ᵢ∗≤a₁ 
Yᵢ=2, if a₁ ≤	�ᵢ∗≤ "�   (2) 
Yᵢ=3, if "� ≤	�ᵢ

∗
≤ "# 

Yᵢ=j if   "$%�  ≤	�ᵢ
∗   

Where "� <"�<"# …"$%�. 

 

 
 
 
 
That is, an individual Yᵢ in one of the j-ordered categories 
is observed. These categories are separated by the 
threshold parameters or cutoffs (the a s). 

The ordered logit model does not only estimate the 
coefficients of the X regressors but also the threshold 
parameters. But note that the slope coefficients of the X 
regressors are the same in each category; it is only that 
their intercepts (cutoffs) differ.. 
That is why OLM are also known as proportional odds 
models 
 
 
Estimation of ordered logit model (OLM) 
 
The method of estimation is by the method of maximum 
likelihood. The underlying estimation principle is simple: 
we want to estimate 
 
Pr (Y₁ ≤  )=	Pr(����� + ��	���		 +⋯+ ��	��� + ��≤"$ 

= Pr (��≤"$ -����� − ��	���		 −⋯− ��	���           (3) 

   
That is, Eq. (3) gives the (cumulative) probability that Yi 
falls in a category j and below (i.e. in category 1, 2 …., or 
j). Since the error term ui is assumed to follow the logistic 
distribution, the ordered logit model (OLM) is used. But if  
ui had been assumed to follows the normal distribution, 
the ordered probit model (OPM) would have been used. 
Models for ordered responses use cumulative prob-
abilities as shown in Eq. (3). 
Now to compute such probabilities, we use 
 
'()	�*ᵢ%+,�

�-'()	�*$%+,�
    (4) 

 
which is the CDF of the logistic probability distribution. 
Note that BX stands for 
 
∑ .�	
�
� ��. 

 
Now the effect of a regressor on the ordered dependent 
variable is nonlinear, as it gets channeled through a 
nonlinear CDF (logit in our case). This makes 
interpretation of the OLM somewhat complicated. To 
make the interpretation easier, we can make use of the 
odds ratio. 
Since the outcomes on the left-hand side of Eq. (2) reflect 
the ordering of the response scale, it is customary to 
consider the odds ratio defined by 
 
/0�1₁	23/,5

/0�1₁	63/,�
 =

/0�1₁	23/,5

/0{�%/0�1₁	2	3/8�
   (5) 

 

WherePr�Y₁	 ≤ =/�5=∑ Pr�Y� = m/�5
$
? �   (6)  

 Which denotes the cumulative probability that the 
outcome is less than or equal to j. 
Now if we use the logistic CDF given in Eq. (4) to 
compute the odds ratio in Eq. (5) and take the log of this 
 



 

 
 
 
 
odds ratio (i.e. logit), we obtain, after simplification, 
 

 logit[Pr�Y₁	 ≤ =5ln
/0ᵢ�1₁	235

/0�1@635
=ln

/0ᵢ�1₁	235

�%/0�1₁235
   = "$-∑ ��		���		

�
� �  

j=1,2,…(j-1)              (7) 
 
Thus Eq. (.7) gives a sequence of logits (or log odds) 
which all have the same regressors and the same (slope) 
coefficients but different intercepts. It is interesting to 
observe that the logit in Eq. 
(7) is linear in	"� as well as B. 

From Eq. (7) it is clear that all the regressors have the 
same impact on the (ordered) dependent variable, given 
by their B coefficients. The classification into the ordered 
categories shown in Eq. (2) depends on the cutoff or 
intercept coefficient, aj. Notice that the B coefficient has 
no j subscript on it.  
It is also clear from Eq. (7) why OLM is called a 
proportional-odds model because for given 
X values any two cumulative log odds (i.e. logits) say, at 
categories l and m, differ only by the constant ("A–"?). 
Therefore, the odds are proportional, hence the name 
proportional odds model. 

The empirical model is however specified as: 
APPROVAL=�B	+��firm characteristics +��Industry 
characteristics+�#Measurement of cash flow +�CMeas-
urement of Relationships +D      (8) 
 
Equation (4) can further be expanded as: 
   
EFGHIEJ	 = βB + ��JLMGENOHP + ��DEPOSITS +

�#PRELOAN + �C[MJN�.EP\� + �]GENDER + �_AGE +

�`OINCOM + �cEDUC + βeHHASSETS + ��BDEPRATIO +

β��OUTDEBT + β��INVESTMENT + β�#FARMSIZ +

β�CLSIZE + β�]LTERM + β�_FAINFO + µ    (9) 
 
Equation (9) is estimated using maximum likelihood 
estimation method. The parameter estimates of the MNL 
model provide only the direction of the effect of the 
independent variables on the dependent (response) 
variable. The positive sign on the coefficients only implies 
that the probability of the financial institutions rationing 
credit applicants (complete rejection of application and 
partial satisfaction of credit demand) relative to the 
reference group (fully satisfied credit demand) increases 
as these explanatory variables increase. The implication 
is that, the probability of the financial institutions deciding 
on these outcomes is greater than the probability of 
placing the borrowers in the reference group. The 
negative and significant parameter estimate means that 
the probability of being rationed is lower, relative to the 
probability of being fully satisfied. It must be noted that 
the estimates do not represent actual magnitude of 
change or probabilities. Thus, the marginal effects from 
the MNL, which measure the expected change in 
probability of a particular option with respect to a unit 
change in an independent variable, are reported and 
discussed. 
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Description of variables used.  
 
The choice of independent variables was based on 
related studies such Peterson and Ragan. (1994) and 
Berger and Udell (1995). 
 
 
The dependent variable  
 
Approval [APPROVAL] 
 
The dependent variable for the model is a tri-chotomous 
(three categories) variable which represents the choices 
available to the lenders when loans are applied by 
borrowers and these are completely rejected, partially 
approved and fully approved. These take the values (0,1 
and 2 )respectively  
 
 
Independent variables 
 
Gender [GEN] 
 
This is included because male farmers are known to have 
greater access to formal credit than females (Omonona 
et al., 2010). This variable is specified as a dummy and 
takes a value of 1 if the respondent is male and 0 
otherwise. It is hypothesized that this variable would have 
negative relationship with credit rationing. 
 
 
Age[AGE] 
 
The age of the respondent was included in the model 
because it is used as a proxy for maturity and the 
potential ability to utilize and repay credit by borrower 
(Rahji and Fakayode, 2009). Age of the farmer is a 
continuous variable, defined as the farmer’s age at the 
time the loan was granted, measured in years. This 
variable is expected to be positively related to demand for 
formal financial services. 
 
 
Education (EDUC) 
 
Education of borrower is measured in years . It is 
expected that educated borrowers are more likely to use 
the loans judiciously than the uneducated ones and 
hence get approval. 
 
 
Other Income (OINCOME) 
 
Some of the farmers also engage in off-farm income 
generating activities .We expect to exhibit negative 
relationship with rationing. This variable is specified as a 
dummy variable which takes value of 1 if farmer receives 
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other income and 0 otherwise. 
 
 
Farm size (FSIZE) 
 
Farm size is measured in hectares. It can be used to 
estimate the expected income of the borrower. It is also 
used as a proxy for the scale of operation of the 
borrowers being classified into the different groups. Large 
farm sizes are expected to lead to increase credit access 
or less rationed  
 
 
OUTDEBT 
 
The outstanding loan balance of the farmer also affect 
reduce the loan approved to the farmers. A farmer who 
has more existing loans will surely not receive all the loan 
applied or may even be totally rationed out (Cole 
1998).This is measured by the total outstanding loan of 
the farmer. 
 
 
MULTYBANKS 
 
It is a continuous variable which captures the farmer’s 
relationships with multiple financial institutions. Farmers 
with operations or loans with more banks are less likely to 
receive approval for their loans (Bendig et al, (2009). The 
smaller the number of financial institution the farmer 
deals with, the better.  
 
 
DEPOSIT 
 
Borrowers who already patronize the other products of 
the bank in the form of savings accounts, current account 
and have positive balances are likely to receive more 
loans than others without these products (Nalukenge 
2003; Cole, 1998). It takes the value 1 if farmer 
maintained a non-mandatory savings account and 0 
otherwise 
 
 
INVESTMENT 
 
Farmers who patronize the investment products like fixed 
deposit, premium plus account hybrid investments of the 
bank are likely to receive more loans than others without 
these products (Nalukenge 2003; Cole,1998). It takes the 
value 1if the farmer has fixed deposit with the bank and 0 
otherwise 
 
 
DURATION [YEARS] 
 
It is a continuous variable which measures the duration in 

 
 
 
 
years the farmer has operated his accounts with the 
financial institution. We expect that this variable will have 
a positive impact on access to bank credit and reduce 
credit rationing. 
 
 
PRELOAN 
 
The repayment behavior of the client exhibited in his 
previous loan or from other banks. It takes the value 1 if 
the farmer was able to pay off his loan within a maximum 
of 30 days when the repayment date falls due and zero 
otherwise Thus the effect of this variable can be positive 
or negative depending on the sigh. (Berger and Udell, 
1995) 

HHASSETS: Represents Household assets of the 
farmer. Farmers with a lot of Assets are capable to offer 
collateral and thus are able to get more loans approved 
and vice versa  

But farmers with high Dependency ratio 
(DEPRATION) are more likely to apply to loans but will 
receive less approval 

FBRELATE is the ability of a farmer to get info from 
the staff of the bank. It takes the value 1 if the farmer is 
able to get financial information from the banking staff 
and 0 otherwise. It has positive effect on loan approval 
 
 
RESULTS AND DISCUSSION  
 
Socioeconomic Characteristics  
 
Table 1 Shows the distribution of maize farmers who 
were considered for the study in the study area. They 
borrowed for various reasons in the study. The results 
show that majority of the respondents are male (70%) 
indicating that more males maize farmers are interested 
in taking loans than their female counterparts in the study 
area. The male dominance in maize production is also 
confirmed by Awunyo-Vitor (2012). The results also show 
that male household heads are dominant (80.1%) across 
the two study regions. The male household-head 
dominance in this study is similar to the 80% male 
household-heads reported in a recent nation-wide survey 
by the FAO (2012), and 71.8% in rural forest reported in 
Ghana Living Standard Survey (GLSS6) in 2013. The 
large proportion of the male household heads is crucial in 
loan decision making since men in most African societies 
are the decision makers (Turkson and Naandam, 2006) 

The results further show that majority of the maize 
farmers(78.6%) are married which implies that more 
consultative reasonable decisions are expected to be 
made by these farmers especially when it comes to the 
decision to take loans. 

Education is very important when it comes to the 
credit market. For farmers to be able to apply and access 
credit, farmers need some level  of education in  order  to  
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Table 1. Frequency Distribution of respondents according to Socioeconomic Characteristics and Sample Statistics (N=308) 
 

REGIONS 
             Ashanti Region            Brong Ahafo Reg        Overall Total 
Characteristic        Number              %        Number         %    Number      % 

Gender  

Male 69 65.7 147 72.4 216 70 

Female 36 34.3 56 27.6 92 30 
Marital Status 

Single (divorce/separation) 18 17 48 23.6 66 21.4 

Married 87 83 155 76.4 242 78.6 
Household Head  

Male 65 75.5 136 82 201 80 
Female 21 24.5 30 18 51 20 
Educational level of farmers  

No education 25 23.8 34 16.7 59 19.3 
Primary/JSS/Middle school 51 48.6 135 66.5 186 60.4 

Secondary /diploma 19 18.1 28 13.8 47 15.1 
Tertiary 10 9.5 6 3 16 5.2 
Native 

Yes 75 71.4 138 67.9 213 69 
no 30 28.6 65 32.1 95 31 
Age of farmer(years)       
18-44 40 38 77 38 117 38 

45-60 59 56 108 53 167 54 
More than 60 6 6 18 9 24 8 
       Member of association        
Yes 20 19 55 27 75 24 

No 85 81 148 73 233 76 
Extension services 

Yes 76 72.4 149 73.4 225 73 

No 29 27.6 54 26.6 83 27 
 

Source: Survey data 
 
 
 
understand the contract terms (Nalukenge, 2003). 
However the survey data suggests a high illiteracy rate 
among the maize farmers as about 79% had up to 
Primary/JSS/Middle school or  no education at all. The 
low level of education in this study is similar to what was 
reported by the GLSS6 in 2013 in which those who had 
no education at all stood at 19.7%, those who                     
had up to middle school and JHS were 65.5 % while 
those had Secondary/SSS/SHS and higher were 14.7%. 

Unlike cocoa farming in which farmers move from 
other communities, towns and regions to cultivate cocoa 
in Ashanti and more especially Brong Ahafo region, about 
69% of the maize farmers were natives of their respective 
localities, districts and regions. The advantage is that the 
farmers know each other and are ready to offer a helping 
hand to one another. However that does not bring 
competition and new ways of producing maize. 
The results show that majority of the maize farmers (76 
%) do not belong to any social group that helps them to 
arrange for group loans. Only 24% were members of one 
form of social group or the other.  

Respondents who belong to associations and are  
able  to  arrange  for  group loans are able to reduce their 

transaction cost in terms of expenses on collateral and 
the number of times they visit the bank. 

The fact that over 90 percent of the farmers are below 
60 years indicates that the maize production in the two 
regions are mainly done by energetic and agile farmers. 
The aged may not be interested in maize farming 
because of the tedious nature of the maize production 
which require rigorous application of fertilizers and 
watering. 

About 73% of the respondents had access to the 
services of extension officers for at least once a month. 
This is expected to boost up production since farmers will 
receive improved technical knowhow 

The results further show that majority of the maize 
farmers (79.5%) are married which implies that more 
consultative reasonable decisions are expected to be 
made by these farmers especially when it comes to the 
decision to take loans. 

 
 
Credit Rationing Faced By Farmers 
 
From Table 2, About 19 percent (72) out of the 380 resp- 
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Table 2. Loan Approval and credit rationing 
 

 
 
 

Table 3. Ordered Logit Model Estimation of Credit Rationing  
 

   Variables  Coefficient Std Err z P values 

Gender -0.2734 0.2937 -0.93 0.352 

Duration of account operation -0.0684*** 0.0315 -2.17 0.03 
Farmers with deposit -0.0950 0.2719 -0.35 0.727 

other income of the farmer  -0.1810 0.2971 -0.61 0.542 

Educational level of farmer  -0.1587 0.1861 -0.85 0.394 
loan Repayment -0.5755** 0.2895 -1.99 0.047 

Dependency ratio of the farmer -0.0148 0.0108 -1.38 0.169 
Farm Size 0.1337* 0.0691 1.93 0.053 

Loan Amount -0.0003*** 0.0001 -2.98 0.003 
Loan Period  0.0328 0.0911 0.36 0.719 
Farmers access to information  0.8723*** 0.2583 3.38 0.001 

multiple banking relationship -0.9792*** 0.2846 -3.44 0.001 
Investment  -0.1566 0.2613 -0.6 0.549 

outstanding loan balance of the farmer 0.0002 0.0001 1.42 0.156 
/cut1    -4.5045 1.2560 -6.9662 

/cut2    -2.6940 1.2415 -5.1274 

/cut3     0.07835 1.2242 -2.3210 

Iteration 0:   log likelihood = -324.38566     

Iteration 1:   log likelihood = -303.97029     
Iteration 2:   log likelihood = -303.42589     

Iteration 3:   log likelihood = -303.42416     

Iteration 4:   log likelihood = -303.42416     
Log likelihood = -303.42416   

Number of obs   =308   
LR chi2(14)     =41.92   

Prob > chi2     =0.0001   
Pseudo R2       =0.0646         

 

Note: Figures in parenthesis stand for standard error. The asterisks indicate level of significance. *** is significant at 1%, ** 
significant at 5% and * is significant at 10%. 

 
 
ondents selected themselves out and thus did not apply 
for loans. This may be due to risk or high transaction 
cost.  

It can also be seen that only 34 % of loan applicants 
had their full loans approved. This means about 66 
percent experienced credit rationing either in the form of 
partial approval (54%) or total rejection (12%) of the loan 
applied. The farmers were rationed because the risk of 
crop failure, inability to recycle the agricultural loan, 
inability of farmers to provide collateral, the difficulty in 
appraising agricultural loans, poor savings culture among 
farmers, poor repayment behaviors and others (Bee 
(2007). 

Relationship Lending and Credit Rationing 
 
The relationship factors used in the model estimation 
were the duration the farmer has operated his account, 
the other banking products in the form of savings and 
investment the respondent has and multiple banking 
relationships. The others were the previous loan 
repayment behavior of the farmer, outstanding loan 
balances and farmer access to financial information from 
officers of the bank 

The categories are considered to be ordered. The 
result of the ordinal regression model is presented in 
Table 3. 

  

     Risk rationed 

     Not rationed 

   Quantity Rationed 

  

 

Loan approval Frequency Percent Approval 
type 

% 
approved 

No Application 
Fully Approved 
Partially Approved 
Totally Rejected 
Total 

72 19 - - 

105 27.6 105 34 

166 43.7 166 54 

37 9.7 37 12 

380 100.0 308  
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Table 4. Odd ratios of the model 
 

Iteration 0:   log likelihood = -324.38566   
Iteration 1:   log likelihood = -303.97029   

Iteration 2:   log likelihood = -303.42589   
Iteration 3:   log likelihood = -303.42416   
Iteration 4:   log likelihood = -303.42416   

Log likelihood = -303.42416 
Number of obs   =308 

LR chi2(14)     =41.9 
Prob > chi2     =0001 
Pseudo R2       =0646 

variable  odd Ratio std Err z P>z      
Gender 0.7607 0.2234 -0.93 0.352 

Duration of account operation 0.9338*** 0.0294 -2.17 0.03 
Farmers with deposit 0.9093 0.2472 -0.35 0.727 
other income of the farmer  0.8344 0.2479 -0.61 0.542 

Educational level of farmer  0.8532 0.1588 -0.85 0.394 

loan Repayment 0.5624** 0.1628 -1.99 0.047 

Dependency ratio of the farmer 0.9852 0.01066 -1.38 0.169 
Farm Size 1.1431* 0.0790 1.93 0.053 

Loan Amount 0.9996*** 0.0001 -2.98 0.003 

Loan Period  1.0333 0.0942 0.36 0.719 

Farmers access to information  2.3925*** 0.6180 3.38 0.001 

multiple banking relationship 0.3755*** 0.1069 -3.44 0.001 
Investment  0.8549 0.2234 -0.6 0.549 

outstanding loan balance of the farmer 1.0002 0.0001 1.42 0.156 
/cut1     -4.5045 1.2560 -6.9662 

/cut2    -2.6940 1.2415 -5.1274 

/cut3      0.0783 1.2242 -2.3210 
 
Note: cut1, cut2 and cut3, are respectively, the intercepts for the second, third and the fourth 
category, the intercept for the lowest category being normalized to zero. 
 

  

  

 

*significant at 10%; ** significant at 5%; *** significant at 1% 
 
 

Before the results are interpreted, there is the need to 
look at the overall results. The null hypothesis is that all 
regressor coefficients are zero.  The likelihood ratio (LR) 
test follows the chi-square distribution with degrees of 
freedom equal to the number of regressors and that is 14 
in the present case. In this case the chi-square value is 
about 42.  If the null hypothesis were true, the chances of 
obtaining a chi-square value of as much as 42 or greater 
is practically zero. So collectively all the regressors have 
strong influence on the choice probability. 

The model also gives the Pseudo R² of 0.0642. This is 
not the same as the usual R² in OLS regression – that is, 
it is not a measure of the proportion of the variance in the 
regress and explained by the regressors included in the 
model. Therefore, the Pseudo R² value should be taken 
with a grain of salt. 

The statistical significance of an individual regression 
coefficient is measured by the Z value (the standard 
normal distribution Z). The regression coefficients of 
farmers who have access to financial information and 
multiple banking relationships are statistically significant 
at 1% with their p values being practically zero. In the 

same way the coefficients of loan repayment and 
duration of account operation by the farmer are also 
significant at 5 %. 

The regression coefficients given in table 2 are 
ordered log-odds (i.e. logit) coefficients. The coefficient of 
the farmers with access to information variable of   0.87 
means if the level of farmers access to information 
improves  by a unit ,the ordered log-odds of being in a 
higher better loan approval category like fully approved 
and partially  approved  increases by about 0.87, holding 
all other regressors constant. This is true of approval 
category 2 over approval category 1 or of approval 
category 1 over 0. Other regression coefficients given in 
the preceding table can be interpreted similarly. The 
coefficient of the multiple banking relationships variable 
of   -0.98 means if the farmer increases the number of 
banks he deals with   by a unit ,the ordered log-odds of 
being in a higher better loan approval category like fully 
approved and partially approved  reduces  by about 0.98, 
holding all other regressors constant. 

The coefficients of duration of account operation and 
loan repayments  are  inversely related to credit rationing.  
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This implies that an increase in the number of years of 
account operation and improvement in loan repayments 
reduce ordered log-odds of being credit rationed faced by 
the farmer by 0.068 and 0.57 respectively. Based on the 
results, an increase in the farm size by an acre increases 
the ordered log-odds of being in a higher better loan 
approval category like fully approved and partial approval 
by about 0.13, holding all other regressors constant. 
 
 
Odd Ratios 
 
In practice it is often useful to compute the odds-ratios to 
interpret the various coefficients. This can be done easily 
by taking the exponents of (i.e. raising e to a given 
power) the estimated regression coefficients with natural 
log e as the base. For example, the coefficient of the 
duration variable is 0.068. If its exponent is taken, this 
gives kB.B_c which gives 0.9338. This means if we 
increase duration by a unit, the odds in favor of higher 
approval category over a lower category of approval are 
less than one (1) 

As Table 3 shows, the odd ratio of farmers’ access to 
information of 2.85 suggests that if there is an 
improvement in farmers access to information by 1 unit 
(i.e. going from 0 to 1), the odds of loan approval fully 
approved and partially approved are 2.85 times greater 
than getting zero approval for the loans, ceteris paribus. 

For a one unit increase in the number of banks the 
farmer deals with, the odds of the fully approved and 
partial approved categories of loan approval versus the 
totally rejected category of loan approval are 0.37 times 
lower than if the number of banks the farmer deals with 
did not increase, ceteris paribus. 

Because of the proportional odds assumption, the 
same odds (0.37) hold between totally rejected and the 
combined categories of partially and fully approved. 

In the same way an improvement in loan repayment 
increases the odds of fully approved and partial approved 
by 0.58 compared with totally rejected. This means if we 
improve loan repayments by a unit, the odds in favor of 
lower approval category over a higher category of 
approval are less than 1. 

Thus the ordered model used also confirmed that 
relationships have effects on credit rationing  
 
 
CONCLUSION AND POLICY IMPLICATION 
 
It can be concluded from the ordered multinomial logit 
results that farmers who are able to pay their loans when 
the repayment date falls due are more likely to reduce 
credit rationing in the form of total and partial rejection. In 
the same way farmers who have investments and those 
who have deposits can easily get approval for their loans 
thereby avoiding credit rationing. Furthermore the study 
found  that  dealing  with  a financial institution for a long  

 
 
 
 
time also has the potential to reduce credit rationing of 
any form. In addition, participation in other income 
generating activities can help the farmers to access funds 
from the banks thereby reducing credit rationing  

However it was found that the culture of multiple 
banking relationships with banks have the potential to 
increase credit rationing faced by the farmer. Any 
strategy aimed at encouraging farmers to save and invest 
more with their banks is recommended as a policy option 
for reducing credit rationing faced by the farmers when 
accessing loans. Also moving from one bank to another 
should also be discouraged since long duration of 
relationships with a financial institutions helps to improve 
farmer’s access to credit thereby reducing credit 
rationing. However multiple banking relationships should 
be discouraged among farmers so as to improve their 
relationship with their banks and reduce credit rationing    
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