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GENERAL & APPLIED ECONOMICS | RESEARCH ARTICLE

Factors affecting farmers' access to formal 
financial credit in Basona Worana District, North 
Showa Zone, Amhara Regional State, Ethiopia
Shewit Kiros1 and Getamesay Bekele Meshesha2*

Abstract:  This study examines the factors affecting farmers’ access to formal credit 
in Basona Worana District, North Showa Zone, Amhara Regional State, Ethiopia. The 
study used cross-sectional data while conducting a survey. It was conducted from 
November 2019 to June 2020 G.C. A multistage random sampling technique was 
used, and 299 smallholders’ farmers were selected and fully took part in the survey. 
Quantitative data were collected using a structured questionnaire to identify the 
main factors of formal financial credit access. Of the total 299 participants, only 72 
(24.1%) took formal financial credit from lending institutions. The data were ana
lyzed by descriptive statistics and logistic regression analysis. The regression result 
reveals that age, sex of household head, family size, extension contacts, off-farm 
income, interest rate, lending procedure, group lending and Rapid Repayment 
Period are the main determinant factors that affect formal financial credit access at 
the household level, and these variables are found to be statistically significant at 1 
% and 5 % levels of precision. On the other hand, the other remaining variables like 
education status, attitude towards credit risk, experience on credit use, farm land 
size, livestock ownership and distance from lending institutions are found to be 
statistically insignificant. Thus, policy makers should work to improve credit service 
supply and amount of credit and assist smallholders to invest the credit on their 
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farming. Lending institutions should revise their group lending system, interest rate, 
lending procedure and rigid repayment periods.

Subjects: Microeconomics; Development Economics; Finance  

Keywords: Access to formal credit; Lending; Smallholder farmers; Institution

1. Introduction
Agricultural finance is regarded as a decisive factor input in farming production, helping poor farmers 
to maintain consumption of basic necessities, adopt advanced technology and raise their incomes 
(Hoda & Terway, 2015). The accessibility of good financial services is considered as one of the engines 
of economic development. The establishment and expansion of financial serves is also one of the 
instruments to break the vicious circle of poverty. Governments of less-developed countries have 
frequently practiced the policies of providing cheap credit to the agricultural sector through financial 
intermediaries. This cheap credit, it was hoped, would lower the dependence on rural money lenders 
(Rizwan et al., 2019). Therefore, access to credit is an effective tool to enhance agricultural produc
tivity, encourage economic development and thereby alleviate poverty. Accordingly, governments in 
most developing countries have ambitious efforts aimed at improving credit accessibility to farmers, 
particularly in rural areas. Moreover, the growing attention in this regard is derived from the view that 
the provision of credit to rural population is a very effective strategy for poverty reduction (Zeller, 
1998; Assifaw & Adeba, 2016). However, the majority of farmers in developing countries have only 
limited access to commercial banks and other formal financial institutions.

Credit is crucial in the agricultural sector to enhance the productivity of crops and animals used as 
food for human beings. Farmers usually obtain low crop production due to the lack of capital, and 
credit is a capital alternative to enhance productivity in developing countries (Akmal et al., 2012; 
Sattar, 2012; Rizwan et al., 2019). Numerous factors are involved in low productivity: a low dosage of 
fertilizer is caused by the lack of capital, and this is one of the major factors involved in low 
productivity in developing countries like Pakistan (Sattar, 2012). Poor farmers generally borrow capital 
because their income and margins are low (Njeru et al., 2016). It is also important in the agricultural 
sector to make use of advanced technologies to enhance farm productivity. The demand for agri
cultural credit appears not just among small farmers but also among medium and large farmers, due 
to the low margins associated with agriculture (Das et al., 2009; Julien et al., 2021).

Besides, smallholder farmers in developing countries, especially in low-income African countries 
like Ethiopia, are at the forefront of those who lacked access to formal credit. In that, only 4.7% of 
adults in rural areas have a loan from formal sources and only 5.9% own a bank account 
(International Financial Corp (IFC), 2014). Regardless of what has been all said, most African 
farmers still are ignored not only by banks but also by formal Microfinance Institutions (MFIs). As 
a result, to own resources, these farmers rely on incomes of friends and relatives, remittances and 
informal money lenders (Gollin, 2014; Rizwan et al., 2019). It is also noted as it will be harder to 
farmers who use informal credit use to make improvements, because of high interest rates they 
are obliged to pay (Ojiako et al., 2014; Julien et al., 2021). Besides, there is also emerging evidence 
that showed low utilization of formal financial credits irrespective of the availability of formal 
financial institutions in different African countries, such as Ethiopia (Getnet, 2014), Uganda 
(Richard & Ramzy, 2016), Rwanda (Kopparthi & Alice, 2016), Nigeria (Samson & Obademi, 2018) 
and many Asian Countries (Rizwan et al., 2019).

The government of Ethiopia has made financial sector reforms in the past two decades, and the 
financial sector of Ethiopia currently consists of only 3 public and 16 private banks, 31 micro
finance institutions, 14 private and 1 public insurance companies, and over 8000 Saving and Credit 
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Cooperatives (SACCOs; Samuel, 2020). In Ethiopia, taking this ground into account, the main role of 
formal financial credit provision is left for the 31 microfinance institutions, which all may not be as 
equal as a single public bank in capacity. Besides, distribution of the microfinance institutions in 
the country is also not equitable and most are residing in urban areas than rural. In that, 14 
microfinance institutions are working only in Addis Ababa, where almost no farming is practiced, 
and the rest are owned by regional governments (Aderaw and Singh, 2016; Samuel, 2020).

Among the smallholder farmers in different parts of Ethiopia, those in the Amhara region, where 
the present study area Basona Worana district is found, smallholder farmers faced credit con
straints, due to limited outreach capacity of microfinance institution in the region; Specifically, the 
one popular in the region called Amhara Credit and Saving Institute (ACSI) with its limited out
reach capacity is only available in the district (Aderaw and Singh, 2016; Samuel, 2020). In addition, 
farmers in the Basona Worana district are almost all smallholders at the subsistence level, who do 
not possess commercially intensive farming. Besides, poor credit access coverage (20% from total 
population) is due to lack or less access for different formal financial sectors in the study areas. 
Thus, they mainly need to get improved access to formal financial credit so as to make improve
ments of their livelihood. As well, the use of formal financial credit and determinants that affect 
access to formal credit was not studied at all to the best of the knowledge of researchers. 
Therefore, based on these grounds, this study was performed to consider the status of smallholder 
farmers' access to formal credit and examine the main determinant factors that affect access 
among smallholder farmers in the Basona Worana district.

To address these, the study answers the following two questions: what are the main determinant 
factors that affect smallholder farmers' access to formal credit in the Basona Worana district what 
are the major obstacles encountered among smallholder farmers in the Basona Worana District in 
order to access formal financial credit? Finally, the rest of this paper is organized as follows: Section 2 
presents different reviews of literature, and Section 3 discusses methodology with an emphasis on 
the description of the logit models applied in the study. Section 4 emphasizes discussion of results 
with its interpretation, and finally, Section 5 presents conclusions and key policy recommendations.

2. Literature review
The objective of this section is to explore the empirical studies that seek to establish the linkages 
between the main determinant factors that affect smallholder farmers' access to formal credit in the 
agriculture financial sector. Different theories are essential tools that logically frame to see the 
relationships of variables in a formal way that can be expressed to empirical models. It becomes 
suitable to make econometric analysis. This study used random utility model/theory to frame the 
farmers' choice for different input options for their production maximizations. It is commonly based on 
different assumptions as the study assumed that farmers are rational decision-makers who maximize 
the utility in their farming activities, so do are to use credit from formal credit institutions. Second, it 
assumed that smallholder farmers usually run out of resource inputs in and will look for a variety of 
mechanisms to alleviate the shortage and improve their productivity, with a special aspiration to 
financial credit from formal sources. Finally, the study assumed that farmers who fail to access/use 
formal credit will continue searching for other mechanisms, most probably seeking for informal 
credits’ sources. Thus, based on those three assumptions, the model can be written as  

Uij¼βjXijþfε f ijggfor j 2 J; (1) 

where i = 1, 2, 3 . . . n are the individual smallholder farmers (Household heads) and j = 0 and 1 are 
the alternatives that a farmer's (i) formal credit ís constrained or unconstrained; Xij, vector, are the 
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determinant factors that influence farmers’ access to formal credit, and ε ij is the random error 
term (disturbance term).

Besides, different studies have been performed by different researchers to address the factors 
that determine smallholder famers' access to formal credit. A majority of studies in the literature 
focused on factors that affect smallholder farmers' access to formal credit in rural areas especially 
for developing counties (see Amjad & Hasnu, 2007; Dzadze et al., 2012; Chauke et al., 2013; 
Muhongayirea et al., 2013; Nouman et al., 2013; Baiyegunhi & Fraser, 2014; Sebatta et al., 2014; 
Anang et al., 2015; Nyaga & Nzulwa, 2017; Rizwan et al., 2019; Masaood & Keshav, 2020; Julien 
et al., 2021). In these studies, the results showed that sex, age, membership in a financial 
solidarity group, sown area, marital statuses, type of association and interest rate are the main 
significant variables influencing the demand for formal credit directly.

We also find many research studies focused on the relationship between the dependent 
variables (access to formal credit) and other explanatory variables or factors like Demographic factors 
such as age, sex and family size and Socioeconomic factors such as education status, attitude towards 
credit risk, experience on credit use, extension contract, off-farm income, farmland size and livestock 
ownership (Anang et al., 2015; Assogba et al., 2017; Elias et al., 2015; Gbigbi, 2017; Kiplimo et al., 2015; 
Musabanganji et al., 2015; Nyaga & Nzulwa, 2017; Samson & Obademi, 2018). Other works of Julien 
et al., 2021; Masaood & Keshav, 2020; Rizwan et al., 2019; Samuel, 2020, considered the Institutional/ 
political factors such as interest rate, distance from lending institutions, lending procedures and rigid 
repayment period. In their findings, many variables significantly affect formal credit access in many 
African Countries and other developing countries.

In the Ethiopian context, most of the existing researches/studies have only descriptively examined 
the role of formal credit access in agricultural production in rural areas. The studies considered the 
demographic, socioeconomic and Institutional factors for their analysis (Dube et al., 2015; Mebrate, 
2015; Abafita et al., 2016; Assifaw & Adeba, 2016; Samuel, 2020). After critical reviewing empirical 
literature studies, the present study identified the following gaps. Most of the studies in Ethiopia and 
other countries used the direct elicitation theoretical approach to measure the status of households’ 
access to credit, as it is recommended for ease of practicality. But those studies did not further 
attempt to categorize households based on their credit rationing except simply identifying house
holds as credit constrained or no. Those studies confirmed that classifying households based on their 
credit rationing type will have an additional value to clearly investigate “why” a given household was 
credit constrained in a very simplest way.

In addition, due to methodological limitations, especially smaller sample sizes used in some of 
the studies, inconsistencies of results among studies regarding the determinant were exaggerat
edly widened. This can make the possibility of driving facts at the meta level difficult. However, this 
was limited in Ethiopia’s context; hence, many more empirical studies need to be performed by 
using a large number of sample sizes and large study area coverage, use more relevant and 
related variables in the model, incorporate the descriptive study with the inferential model to 
understand the issue well and drive better policy implications that can aid in improving the 
livelihoods of smallholder poor farmers in Ethiopia.

3. Methodology
This section presents the methodology parts of the research. Among these, in the first step, we 
discussed the Research Design and Rationale; second, Description of the study Area, Sample Size 
Determination and Sampling Procedure; then, Data source and Collection Procedure, Model 
Specification and Estimation and finally, the Diagnostic Tests for a given model.
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3.1. Research design and rationale
А research design is the master plan of a research that shows the exact ways a researcher should 
use to precisely answer the research questions and attain the objectives (Snauders et al., 2009). 
Regarding this, the questions and objectives of our study were clearly defined. Some of the 
objectives such as examine farmers' access to formal credit and tagging farmers into the respec
tive type of credit rationing need a descriptive approach, while, investigating associations between 
the dependent and independent variables entail an explanatory approach. Therefore, our study 
utilized both descriptive and explanatory design approaches. In addition, apart from its descriptive 
and explanatory nature, our study collected data at specific period of time in order to assess 
smallholder farmers' access to formal credit and investigate the determinants. Thus, based on the 
time horizon dimension of research design classification, our study used the cross-sectional data 
type for this study.

3.2. Description of the study Area
Figure 1. shows the map of Basona Worana district, North Showa zone, Amhara region, Ethiopia. 
The district is closely bordering the North Showa zone capital: Debre Berhan town. It is located 
130 km far from the country’s capital city Addis Ababa and at 695 km from the region’s capital 
Bahir Dar. The altitude of the area ranges from 1500 to 3400 meter above the sea level. In addition 
to the rural kebeles of Debre Berhan, the district is a neighbor of other districts, such as Tarma Ber 
and MojanaWodera in the north, Angolelana Tera in the south, Ankober in the east and Siyadebirna 
Wayu, Moretna Jiru and Abichuna Gnea in the west. The district covers an area of 1208.17 km2, 
which is divided into 31 rural kebeles. Its average annual daily temperature ranges from 9 to 15 °C,

Figure 1. Map of the North 
Showa Zone and Basona 
Warana District (thick arrow).
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with a rainfall of 1100 mm (https://en.m.wikipedia.org/wiki/Basona Worana). According to the 2018 
population projection estimation, the district has a total population of 140,386.0, in which 71, 
439.0 are male and 68, 947.0 are female. Besides, of the total population, 138,264.0 are rural 
dwellers and the rest 2,122.0 are urban residents (Central Statistical Agency (CSA), 2018).

3.3. Sample size determination
To make generalization about the whole population, different sampling designs and proce
dures are used to get the truly representative sample. Thus, this section presents the 
sampling designs and procedures that were employed for this study. The sample size for the 
present study was determined using the single population proportion cross-sectional for
mula and the assumptions indicated (Singh & Masuku, 2014), 

n ¼ Zð Þ2pq
d2 , where

•n is the desired sample size. 

•Z is the standard normal deviation at the 95% confidence level (1.96) 

•P is the proportion of expected formal credit access farmers (22.78%) * 

•q = 1-P (1-0.2278) =0.7722, which is the proportion of expected formal credit not accessible 
by farmers. By definition, q is equal to 1–P (the expected proportion) 

•d is the degree of accuracy desired, 5% (0.05). 

Based on this, n¼ 1:96ð Þ
2
�0:2278ð1� 0:2278Þ
ð0:05Þ2

¼ 270.31 ≈ 271, and the study considered that the non
response/refusal rate was 10%: 271*0.10 = 27.1 ≈ 28;

Therefore, our study sample size was 271 + 28 = a total of 299 households (household heads).

NB: The proportion of expected formal credit users (P) was determined based on secondary data 
obtained with permission: from ACSI, which is the main formal MFI in the region as well as in the 
district. The total credit for user smallholder farmers (households), in the year 2016/17 from the 
three branches of ACSI in the Basona Worana district, i.e., Debre Berhan Zuria, Keyt and Goshe 
Bado was, 2700, 2650 and 2028, respectively. Using this and the total number of smallholder 
households in rural kebeles of the district, equal to 32, 389, obtained from the Basona Worana 
District Agriculture Office, the researcher roughly estimated the proportion of expected formal 
credit users in the district as P ¼ ð2700þ2650þ2028Þ

32;389 *100 = 22.779 ≈ 22.78%.

3.4. Sampling procedure
A total of thirty-one kebeles are found in the Basona Worana district. These kebeles cover a wide 
area, so including all of them in the study population was impractical due to time and resource 
limitations. To get the representative sample, our study applied a multistage sampling method.

Table 1 indicates the sampling stages of this study: such that, in the first stage kebeles were 
selected by simple random sampling (lottery method). Before the selection, one of the kebeles 
called Gudoberet town was considered as urban kebele and hence excluded from the source 
population. From the total thirty rural kebeles of the district, eleven kebeles that accounted nearly 
36.7% were selected. The kebeles were classified into Dega, Woina Dega and Kolla agro ecological 
zones of 14, 10 and 6 rural kebeles in each, respectively. Based on this, the eleven sample kebeles 
were proportionally allotted to each agro-ecological zone, that is, (14 × 11)/30 = 5.13 ≈ 5 kebeles 
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from Dega; (10 × 11)/30 = 3.67 ≈ 4 kebeles from Woinadega and (6 × 11)/30 = 2.20 ≈ 2 kebeles 
from Kolla.

In the second stage, households were selected by systematic random sampling. That is, the first 
household in a given kebele was selected randomly, and then the next household was the (1 + k)th 
household, the third (1 + 2k)th, fourth (1 + 3k)th, etc., where k was calculated by dividing the total 
number of households in a given kebele by the number of households allotted for the kebele. The 
list of households in each of the Rural Kebele Administration Office was also used as a frame.

Key:HHs = Households, AEZ = Agro Ecological Zone

3.5. Data source and collection procedure
Primary data were collected through the administration of a semistructured and personal inter
view by a team of 6 trained enumerators to 299 farmers considered. Furthermore, secondary data 
were collected from published and unpublished reports, researcher’s website and already available 
documents of secondary sources such as Basona Worana District Office of Agriculture and Rural 
Development and other related offices.

The data collection procedures are as follows: first, the questionnaire was first prepared in English, 
translated to Amharic and back to English to ensure language use consistency. Second, all the data 
collection tools were pilot tested to check reliability and validity before the actual data collection. 
Therefore, taking the information of the pilot study, reliability was tested by Cronbach's alpha, with 
a value of 0.785 indicating strong reliability. Finally, the actual data collection was performed with the 
formal permission written letter from Debre Berhan University with approval of Basona Worana district 
administrative office and each rural kebele. The quantitative data collection was carried out by the 
face-to-face interview of smallholder farmers by trained data collectors. The data collectors were 
agriculture extension workers (development agents), selected from a different rural kebele, and were 
assigned for each sampled kebele to avoid interviewer and interviewee bias. For ensuring data quality, 
all the interviews were performed in the local language (Amharic). As well, on spot checks, reinterview
ing and vigilant examination of completed questionnaires and quality of the recordings were per
formed through daily supervisions with the close attendant of the researcher.

3.6. Model specification and estimation
Theoretical models are essential tools that logically frame relationships of variables in a formal way 
that can be expressed mathematically to empirical models and become suitable to perform econo
metric analysis. As a result, this study develops a theoretical framework on smallholder farmers' 
access to formal credit using the random utility model specified by Greene (2003). The random utility 
model is commonly used as a framework for determining of farmers' choice for different input options. 
Based on three assumptions that are mentioned in the literature part and the used random utility 
model, the study model can be written as  

ProbðUij>ikÞ; for all other k�j: (2) 

The probability of the status of a particular farmer to be a particular alternative j(0 or 1) is given by the 
probability that the utility of that alternative to the farmer is greater than the utility to that farmer of 
other alternative J and alternative K and the determinant factors that can affect the farmers' access to 
source J. These determinant factors set by the present study to affect smallholder farmers' access to 
formal credit were specified as demographic factors, institutional factors and economic factors.
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Hence, Uij is the total of all factors that enable a farmer to have access to formal credit, which is 
greater than the Uik factors that hinder a farmer to have access to formal credit. Therefore, the 
probability of farmer (i) to access the formal credit source is the Function (F) of Uij and can be rewritten 
as

-Pi ¼ FðUijÞ; (3)

where Uij is the utility function of j factors including the determinant set, as demographic factors, 
socioeconomic and institutional factors on the (i)th farmer, and it can be written as

-Uij ¼ FððDemographicfÞi; ðSocioeconomicfÞi; ðInstitutionalfÞi, (4)

Thus, as the present study applied the direct elicitation theoretical approach of measuring 
households' access to formal credit,

-Pi ¼ FððDemographicfÞi; ðSocioeconomicfÞi; ðInstitutionalfÞiÞ: (5)

Therefore, based on Equation 5, the study estimates the model by the logistic regression model. The 
logistic regression model has got advantage over the others in the analysis of the dichotomous outcome 
variable in that it is an extremely flexible and easily used model from the mathematical point of view and 
results in a meaningful interpretation (Greene, 2003) Finally, the logit model was selected or considered 
for estimation as follows:

Pi ¼ FðUiÞ ¼ Fðαþ �βiXiÞ ¼ 1
1þe� Ui ; (6)

where Pi is the the probability that an individual has access to formal credit;

-e denotes the base of natural logarithms, which is approximately equal to 2.718; 

-Xi represents the ithexplanatory variables; 

-α is the constant to be estimated and β is the coefficient to be estimated. 

The logit model can be written in terms of the odds and log of odds, which enables one to under
stand the interpretation of the coefficients. The odds ratio implies the ratio of the probability (Pi) that 
an individual would choose an alternative to the probability (1-Pi) that he/she would not choose it,  

Ui ¼ lnð
Pi

1 � Pi
Þ¼αþβ1X1þβ2X2 βmXm: (7) 

If Ui is then considered as the farmer (i) status of having access or not having access credit from 
formal sources representing the dichotomous dependent variable and again denoted by (Y) and 
the disturbance term ε i is taken into account, the logit model became  

Y ¼ αþ ∑m
i¼1βiXiþ εi: (8) 

Therefore, Table 2 presents all explanatory variables grouped into three categories, i.e., 
Demographic:age, sex and family size; Socioeconomic: education status, attitude toward credit 
risk, experience on credit use, extension contract, off-farm income, farmland size and livestock 
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ownership and Institutional factors: interest rate, distance from lending institutions, lending 
procedures and rigid repayment period was set as follows

Y(1/0) = α+ β1AGE+β2SEX+β4FAMS+β3EDU+β5ACR+β6ECU+β7EC+β8OFFIN+β9FLS +β10LIVA+β11 

IR+β12DFLI+β13LP+β14GL+β15RRP+ ε:

3.7. Diagnostic tests
Before testing important variables into the multiple regression models, it is necessary to test multi
collinearity problems among continuous variables and check associations among discrete variables, 
which seriously affect the parameter estimates. According to Gujarati (2009), multicollinearity refers 
to a situation where it becomes difficult to identify the separate effect of independent variables on 
the dependent variable because of the existing strong relationship among them. In other words, 
multicollinearity is a situation where explanatory variables are highly correlated. There are two 
measures that are often suggested to test the existence of multicollinearity. These are Variance 
Inflation Factor (VIF) for association among the continuous explanatory variables and Contingency 
Coefficients (CC) for dummy or discrete variables. As another diagnostic test for heteroskedasticity: it 
has diverse variances between residual terms. To detect the heteroscedasticity problem, the study 
uses the Breusch-Pagan/Cook-Weisberg test. The result shows that even variance is constant at 
H0Prob>chi2 = 0.000, resulting in rejection of H0, which means that there is problem of heterosce
dasticity. To minimize this problem, the study applied the robust logistic regression.

4. Results and discussion

4.1. Descriptive analyses
The study uses descriptive statistics and econometric models. The study used continuous and 
dummy variables for its descriptive analyses. For the continuous variable, consider the mean value 
of the variables and standard deviation, which is a measure of dispersion or spread of variable(s), 
whereas for dummy variables, we used the frequency table for their number and percentages. 
According to survey results, the age of smallholder household heads participated in the study 
ranged from 18 to 49 years with an average of 31.43. The average number of family size is 5.27. 
The family size of a household varies from two to twelve family members who are living in the 
study area. Besides, 76.3% of the sample households are male-headed family, while the remaining 
23.7% of the households are female-headed. Out of 299 households, the education level, 164 (54.8 
%) of the household heads are literate. 142 (47.8%) households do not anticipate that the use of 
credit is risky, i.e., attitude toward credit risk. Besides, 72(24.1%) households have more experience 
on formal credit access. But the majority, 226 households, have no experience of how to use 
formal credit for their economic activities. In the case of extension contact, there are 2.44 days on 
average contract with an extension officer that the household head has within the year.

In relation to off-farm income availability of the household, only 109 (36.5%) of the total small
holder farmer household heads participated in our study replied, and they had additional income from 
nonfarm activities, whereas the rest of the participants (nearly two-third of total) had no income 
except farming. For the farm land size, the average farmland size was 1.88 hectare and its ranges from 
1.2 hectare to 3.0 hectare. Besides, the average livestock owned is 3.2 TLU (Total Livestock Unit). The 
survey result shows that the average distance of households from formal credit lender institutions is 
6.6 kilometer and it ranges from one to nine kilometer. From 299 households, 247 (82.6%) of house
holds said that the lending interest rate of formal credit is high. In case of the lending procedure, 141 
(47.4%) household’s perception the availability of formal credit institutions in the area says easy or 
simple. In the case of group lending, 184 (61.5%) household’s perceptions toward forming group to 
take credit from formal sectors say that it is difficult to take credit. Finally, in regard to Rapid 
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Repayment rate, the majority of households, 236 (78.9%) households, usually agree to repay their 
loans when their crops are harvested (see Appendices B and C).

4.2. Factors affecting access to formal financial credit by households
This section presents the econometric estimation of the logit model, in which variables that 
significantly affect the use of formal financial credit. In logit estimation of the access to formal 
financial credit: sex of household head, family size, extension contacts, off-farm income, interest 

Table 3. Logit estimation for accessing formal financial credit
Explanatory variables Dependent variable Y 1 = Access to Formal Financial Credit, 0, otherwise

Logit Output Marginal effects dy/dx

Age 0.0611 
(0.0373)

0.0073* 
(0.0041)

Sex 1.1690 ** 
(0.5091)

0.1131*** 
(.0430)

Family size 0.2731 * 
(0.1566)

0.0325* 
(0.0173)

Education status (EDU) 0.1057 
(0.3934)

0.0125 
(0.0449)

Attitude toward credit risk (ACR) 0.5700 
(0.3654)

0.0688

(0.0465)

Experience on credit use (ECU) −0.1970 
(0 .3218)

−0.0235 
(0 .0402)

Extension contract (EC −0.3106*** 
(0.0895)

−0.0370 *** 
(0 .0112)

Off-farm income (OFFIN) 1.4329 *** 
(0.4731)

0.1983*** 
(0.0772)

Farm land size (FRS) −0.3407 
(0.8068)

−0.0406 
(0.1071)

Livestock ownership (LIVA) −0.1774 
(0.1685)

−0.0211 
(0 .0187)

Interest rate (IR) −1.2061*** 
(0.4430)

−0.1878*** 
(0 .0863)

Distance from lending institutions 
(DFLI)

0.1383 
(0.1957)

0.0165 
(0.0258)

Lending procedures (LP) −1.1883*** 
(0.4075)

−0.1409*** 
(0 .0488)

Group Lending (GL) −1.6891 *** 
(0.4072)

−0.2348*** 
(0 .0621)

Rigid repayment period (RRP) −1.5968*** 
(0 .3902)

−0.25858*** 
(0.0804)

Constant −1.9596 
(1.9507)

Pseudo R2 0.3628 -

Wald chi2(15) 83.87
Prob> chi2 0.000

Number of Observations 299 299

***Significance at 1%, ** significance at 5%, * significance at 10%, Standard error is in brackets, 
Source: Household survey, 2019/20. 
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rate, lending procedure, group lending and Rapid Repayment Period are statistically significant at 1 
% and 5 % levels of precision. According to the logit output results, the significant variables are the 
main determinant factors for accessing formal financial credit estimation. On the other hand, the 
remaining variables are found to be statistically insignificant (see Table 3).

The data were estimated using Stata software application version 11.2. From the logit regression 
result depicted in the table, we can observe that the explanatory variables identified in the model 
sufficiently explain the variation in the dependent variable, which was shown by the high value of 
Pseudo R2 (=0.3628). Moreover, probability of chi2 is statistically significant at 1 percent, which 
indicates that all explanatory variables taken together are significant in explaining the dependent 
variable in the model.

Before estimating, the study used different diagnostic tests for1 multicollinearity, which is tested by 
the2 VIF,3 TOL test and4 Spearman’s correlation coefficient matrix for access to the formal financial 
credit model. From the findings, the correlation coefficient values are not found to show perfect 
correlation (negative and positive) between the variables.5 Heteroscedasticity is also tested by the 
Breusch-Pagan test. The test assures the presence of heteroscedasticity (has no constant variance in 
εi) and study regressed by robust logistic regression to solve the problems. Besides, Conducted Ramsey 
test for omitted variables and its result F (20,263) = 1.04(0.4159). The result indicates that it is 
statistically insignificant, i.e., there is no omitted variable during the study model setting. Therefore, 
the model can be valid to determine variables that significantly determine access to formal financial 
credit by households in the study area.

After identifying the main factors that affect access to formal financial credit by the logit 
model, the marginal effect of the method was used to estimate the explanatory variables on 
dependent variables. As can be seen from Table 3, age, sex of household head, family size, 
extension contacts, off-farm income, interest rate, lending procedure, group lending and Rapid 
Repayment Period are the main determinant factors to access the formal financial credit at the 
household level, and those variables are found to be statistically significant at 1 % and 5 % 
levels of precision. On the other hand, the remaining variables like education status, attitude 
toward credit risk, experience on credit use, farm land size, livestock ownership and distance 
from lending institutions are found to be statistically insignificant. Thus, the discussion for all 
significant variable mentioned as below,

The coefficient of age is positive; this indicates that as household age increases, more Baiyegunhi, L. 
S., & Fraser, G. G. (2014) probability to access formal financial credit is present than the young one. This 
means that, if household age increases by one more age, keeping other variables constant, the 
probability of accessing formal financial credit increases by 0.7%. This can be due to the fact that as 
household head age increases, the head becomes more and more experienced and aware of credit 
access and use. As well, household heads build more social acceptance while they living in the village 
for more year and he can easily make groups for credit. This result is consistent with the finding of 
Sebatta et al., 2014; Anang et al., 2015: Mebrate, 2015; Samuel, 2020.

The coefficient of sex is positive; this indicates that the men-headed households have more 
probability to access formal financial credit than female-headed households. This means that, if 
the family member headed by men, keeping other variables constant, the probability of accessing 
formal financial credit rises by 11%. This can be due to the fact that women have rare or less access 
to formal financial credit and women have less opportunities to control economic resources in most 
societies of developing countries (Baiyegunhi, L. S., & Fraser, G. G. (2014) Mebrate, 2015; Gbigbi, 2017; 
Julien et al., 2021).
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The coefficient of family size is positive; this indicates that the more family member households 
have more probability to access get formal financial credit than less family members. This means 
that, if the family member increases by one more individual, keeping other variables constant, the 
probability of accessing or getting formal financial credit rises by 3%. This can be due to the fact 
that the large family size can self-engage in cultivation of farm crops and have an opportunity to 
get more family labor for production and generating more income than less family members. This 
finding is similar to the works of Baiyegunhi, L. S., & Fraser, G. G. (2014) Mebrate, 2015; Assifaw & 
Adeba, 2016; Masaood & Keshav, 2020.

The coefficient of extension contact is negative; This indicates that as the number of contact 
days of smallholder farmers with agriculture extension workers increases, their likelihood to access 
formal financial credit will decline. This means that, if the number of contact days increases by one 
more contact, keeping other variables constant, the probability of getting formal financial credit 
decreases by 4%. This might be due to the fact that the agricultural extension workers never 
recommend smallholder farmers in the study area to use formal credit with their current status 
because the farmers use their credit for home consumption purposes and the creditors need big 
collateral for their credit in addition to group landings. As a result, the study finding is different 
from the findings of Dzadze et al., 2012; Anang et al., 2015; Dube et al., 2015: Masaood & Keshav, 
2020; Samuel, 2020.

The coefficient of off-farm income is positive; this indicates that the households with more off- 
farm income have more probability to access formal financial credit than those without off-farm 
income. This means that, if households with more off-farm income, keeping other variables 
constant, the probability of accessing formal financial credit increases by 20%. This can be due 
to the fact that most of the credit users utilize the credit taken on household consumption and 
start nonfarm tasks for getting off-farm income to cover their credit. This finding is similar to the 
works of Muhongayirea et al. 2013 Dube et al., 2015; Kiplimo et al., 2015; Gbigbi, 2017; Masaood & 
Keshav, 2020.

The coefficient of interest rate is negative; this indicates that credits with a high interest rate have less 
probability to access formal financial credit than credit with a low interest rate. This means that, if the 
credit interest rate increases by 1%, keeping other variables constant, the probability of accessing 
formal financial credit decreases by 19%. This can be due to the fact that the higher level of interest rate 
can discourage household’s appetite to take credit and it results in less demand to credit by rural 
households. This finding is consistent with the works of Baiyegunhi, L. S., & Fraser, G. G. (2014) Mebrate, 
2015; Assifaw & Adeba, 2016; Gbigbi, 2017; Julien et al., 2021.

The coefficient of lending procedure is negative; this indicates that credits with a long-lending 
procedure have less probability to access formal financial credit than credit with a low short-lending 
procedure. This means that, if credit with a long-lending procedure increases by one more procedure, 
keeping other variables constant, the probability of getting formal financial credit decreases by 14%. 
This can be due to the fact that the long-lending procedure may discourage the farmers to use or get 
credit from lending institutions assumed if there is a high demand of credit. This finding is consistent 
with the works of Nouman et al., 2013; Mebrate, 2015; Assifaw & Adeba, 2016and; Julien et al., 2021.

The coefficient of group lending is negative; this indicates that credits with group lending have less 
probability to access formal financial credit than credit with individual lending. This means that, if 
credit with group lending increases by one more individual in the group, keeping other variables 
constant, the probability of accessing formal financial credit declines by 23%. This can be due to the 
fact that most farmers who are unwilling to form groups to take loan from institutions perceived as it 
may result in free riders‘ problems in the group. This finding is similar to the work of Nouman et al. 
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(2013); Muhongayirea et al. 2013 Dube et al. (2015); Mebrate (2015); Assifaw and Adeba (2016) and 
Masaood and Keshav (2020).

The coefficient of Rigid Repayment period is negative; this indicates that credits with a Rigid 
Repayment period have less probability to access formal financial credit by households than credit 
with no Rigid Repayment period. This means that, if credits with a Rigid Repayment period increase by 
one more rigid repayment period, keeping other variables constant, the probability of accessing 
formal financial credit declines by 26%. This can be due to the fact that farmers agreed to repay 
their loans when their crops are harvested. But sometimes, the harvesting time may not be good time 
on their outputs or may vary by climatic changes due to various reasons and farmers could not repay 
their loan periodically as per pre-arranged agreement. In this case, the rigid repayment period by 
formal intuitions does not encourage the farmers to use formal financial credit on rigid repayment 
period forms. This finding is similar to the work of Muhongayirea et al. 2013 Dube et al., 2015; 
Mebrate, 2015: Gbigbi, 2017; Masaood & Keshav, 2020.

5. Conclusion and recommendations
The overall objective of the present study was to examine the determinant factors that affect 
smallholder farmers’ access to formal credit in Basona Worana district of North Showa Zone, 
Amhara Regional State, Ethiopia. Data on formal credit use status of the smallholder farmer house
hold heads in the past twelve months of the data collection period and on the potential determinants 
that assumed to affect households’ access to formal credit, such as demographic, socioeconomic and 
institutional factors, were collected from 299 smallholder farmer household heads using question
naire. According to survey results, the age of smallholder household heads participated in the study 
ranged from 18 to 49 years with an average of 31.43. The average number of family size is 5.27. The 
family size of a household varies from two to twelve family members who are living in the study area. 
Besides, 76.3% of the sample households are male-headed family, while the remaining 23.7% of the 
households are female-headed. Out of 299 households, the education level, 164 (54.8 %) of the 
household heads are literate. 142 (47.8%) households do not anticipate the use of credit as risky, i.e., 
attitude toward credit risk. Besides, 72 (24.1%) households have access to formal credit use. In the 
case of extension contact, there are 2.44 days on average contract with an extension officer that the 
household head has within the year.

In relation to off-farm income availability of the household, only 109 (36.5%) of the total small
holder farmer household heads participated in our study replied, they had additional income from 
nonfarm activities and for farm land size, the average farmland size was 1.88 hectare. Besides, the 
average livestock owned is 3.2 TLU (Total Livestock Unit). The survey result shows that the average 
distance of households from formal credit lender institutions is 6.6 kilometers and it ranges from one 
to nine kilometers. Finally, in regard to the Rapid Repayment rate, the majority of households, 236 
(78.9%) households, usually agree to repay their loans when their crops are harvested.

Moreover, the regression result reveals that age, sex of household head, family size, extension 
contacts, off-farm income, interest rate, lending procedure, group lending and Rapid Repayment 
Period are the main determinant factors that affect access to formal financial credit at the 
household level, and those variables are found to be statistically significant at 1 % and 5 % 
levels of precision. On the other hand, the remaining variables like education status, attitude 
toward credit risk, experience on credit use, farm land size, livestock ownership and distance 
from lending institutions are found to be statistically insignificant. From the finding, the following 
policy recommendations are applied to the credit sector in the districts. Thus, policy-makers, 
especially local leaders, should work toward improving the provision of credit services, improving 
the amount of credit granted for individual farmers and equitable distribution of lending institu
tions (branches). Policy-makers should plan ways that integrate different bodies, such as the 
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agricultural sectors, education and other organizations focused on gender to work together. 
Besides, lending institutions that target smallholder farmers in rural kebeles should revise their 
lending procedures, the group lending system, their high interest rates, lending procedures and 
their rigid repayment periods.

Finally, in the areas of future research, this study is a cross-sectional study, which is a one-time 
snapshot and did not enable us to see the dynamics of the access of formal financial credit in the 
study areas as well as in the region and the country too. All mentioned factors are not also the 
only variables that predict smallholder farmers’ access to formal financial credit throughout the 
area or elsewhere in the country. Hence, similar other studies or future researchers should focus 
to cover unstudied areas so as to drive meta-data for the zone, the region as well as the country 
as a whole. If similar other studies need to be conducted in the district, they should stratify the 
rural kebeles other than agro-ecological zones (we used in the present study), so as to include 
unselected kebeles by our study. If similar other studies need to be conducted in the district, they 
need to be innovative enough to include more variables(Determinants-) and considers more 
sample size to big and large study.
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Appendix A: Conceptual Definition of few terms
-Access to formal credit: the availability of the chance or the opportunity for a smallholder farmer 
to borrow money from financial institutions.

-Formal credit: financial credit from financial institutions.

-Credit: money that individuals borrow from lenders to be paid back in a certain time interval.

-A household: a group of rural persons who live together under the responsibilities of the head 
and eat from the same pot.

-Kebele: the lowest administrative body in Ethiopia, which comprises a population of at least 
5000 people.

-Smallholder farmers: farmers who plough a small area of land for their agricultural practice or 
farmers who do not own an intensive commercial farm.

Appendix B: Result for Continuous variables

Variable Obs Mean Std. Dev. Min Max

Age 299 31.42809 7.045205 18 49

Famsize 299 5.274247 1.939964 2 12

Exper 299 .2441472 .5997126 0 3

Extencon 299 2.441472 2.214751 0 7

Farland 299 1.885953 .2978728 1.2 3

Livsown 299 3.26087 1.982856 1 9

Distance 299 6.600033 1.383818 1 11
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Appendix C: Result for Dummy variables
. tab sex educat attrisk offincom ir lendpro grouplen rapidrp affc

-> Tabulation of sex

-> Tabulation of educat

Tabulation of attrisk

Sex Freq. Percent Cum.

0 71 23.75 23.75

1 228 76.25 100.00

Total 299 100.00

Educat Freq. Percent Cum.

0 135 45.15 45.15

1 164 54.85 100.00

Total 299 100.00

AttRisk Freq. Percent Cum.

0 156 52.17 52.17

1 143 47.83 100.00

Total 299 100.00

-> Tabulation of offincom

Offincom Freq. Percent Cum.

0 190 63.55 63.55

1 109 36.45 100.00

Total 299 100.00

-> Tabulation of IR

IR Freq. Percent Cum.

0 52 17.39 17.39

1 247 82.61 100.00

Total 299 100.00

-> tTabulation of lendpro

Lendpro Freq. Percent Cum.

0 157 52.51 52.51

1 142 47.49 100.00

Total 299 100.00

-> Tabulation of grouplen

Group Len Freq. Percent Cum.

0 115 38.46 38.46

(Continued)
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Appendix D: Results for Diagnostic Tests

(i)Multicollinearity by VIF

estat vif

(i)Diagonal matrix/Pairwise Correlation Matrix/Contingency Coefficient

(Continued) 

1 184 61.54 100.00

Total 299 100.00

-> Tabulation of rapidrp

RapidRP Freq. Percent Cum.

0 63 21.07 21.07

1 236 78.93 100.00

Total 299 100.00

-> Tabulation of affc

AFFC Freq. Percent Cum.

0 227 75.92 75.92

1 72 24.08 100.00

Total 299 100.00

Variable VIF 1/VIF

Livsown 3.30 0.303260

Famsize 2.63 0.380719

Age 1.94 0.514311

Farland 1.44 0.692570

Distance 1.37 0.728451

Exper 1.04 0.959446

Extencon 1.03 0.973652

Mean VIF 1.82

e(V) Age sex famsize Educat Attrisk Exper Extencon Offincom Farland Livsown IR

Age 1.0000

sex 0.1309 1.0000

Famsize -0.0631 0.0525 1.0000

Educat -0.0565 0.1532 -0.0269 1.0000

Attrisk -0.1189 -0.0579 0.0230 0.0734 1.0000

(Continued)
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iii.Heteroskedasticity Tests

estat hettest

Breusch-Pagan/Cook-Weisberg test for heteroskedasticity Ho: Constant variance

Variables: fitted values of uffc

chi2(1)=41.68

Prob > chi2 =0.0000

(i)Ramsey test

. estat ovtest, rhs

(note: exper^3 dropped because of collinearity)

Ramsey RESET test using powers of the independent variables; Ho: model has no omitted 
variables

F(20, 263) =1.04

Prob > F =0.4159

Exper 0.0802 0.0318 0.0335 0.0534 0.0206 1.0000

Extencon 0.0097 0.0893 0.0454 0.0160 0.1931 0.0484 1.0000

Offincom -0.0100 0.5049 0.1395 -0.0453 -0.1210 -0.0213 0.0081 1.0000

Farland -0.0039 0.1335 0.0583 0.0148 0.1309 -0.1294 -0.0593 0.0078 1.0000

Livsown -0.4778 -0.0426 -0.6203 0.2150 0.0415 -0.0703 -0.0632 -0.0151 0.1420 1.0000

IR 0.1563 -0.0210 0.1293 0.1071 0.1651 -0.1118 0.0740 0.0113 0.1097 -0.1176 1.0000

Distance -0.1605 -0.0598 -0.1004 0.0745 -0.0319 0.1120 -0.0554 -0.0792 -0.4741 0.0652 -0.0757

Lendpro 0.0646 -0.2699 0.0892 0.1206 0.0005 -0.0524 0.0741 -0.2077 -0.0891 -0.0902 0.0597

Grouplen -0.0336 -0.0531 0.1247 0.0224 -0.0201 0.1187 0.1669 -0.1171 -0.0444 -0.0078 -0.2100

Rapidrp 0.1073 0.1196 -0.0381 0.0288 -0.0554 -0.0558 -0.1798 0.0170 0.1235 -0.0325 -0.0945

_cons -0.4077 -0.4001 -0.2592 -0.2514 -0.1468 -0.0370 -0.0920 -0.1529 -0.5815 0.1529 -0.3521

e(V) distance lendpro grouplen Rapidrp _cons

Distance 1.0000

Lendpro 0.0696 1.0000

Grouplen 0.0702 -0.0030 1.0000

Rapidrp -0.0556 -0.1503 -0.2394 1.0000

_cons -0.0280 -0.0456 -0.0708 -0.2204 1.0000
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