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Abstract: Credit accessibility is crucial for sustainable agri-
cultural development. However, the difficulty in accessing
credit has caused farmers to take many considerations
when taking a loan. This research aims to determine the
factors determining access and credit sources for cassava
farmers in Lampung Province, Indonesia. Central Lampung
was chosen as the research location because it had a total
cassava production share of 36%. This study used Isaac’s and
Michael’s formulae to determine the total samples. The data
were collected by interviewing 263 respondents. Of 263
farmers, only 109 (41.4%) had access to loans. Data were
analysed using the Multinomial Logit Regression Model to
examine the factors determining access and credit sources
for cassava farmers. Marginal effect analysis was also used
to determine the probability of changes in independent vari-
ables. Regression results showed that the type of credit
sources chosen by the farmers was determined by age,
income, agribusiness experience, land size, education, orga-
nisation membership, and credit experience (R* = 89.1%).
Partially, age, income, land size, education, credit experi-
ence, and business experience significantly influence the
funding source. The results indicate that age, agribusiness
experience, and land size are the main factors in choosing
the types of credit. Land size has the biggest positive influ-
ence on farmers’ access to formal banks (11.49%).
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1 Introduction

The agricultural sector is essential in the economic devel-
opment of most developing countries, and smallholder
farmers have an important role. However, minimum access
to financing sources is one of the factors hindering farmers’
businesses’ growth and productivity [1]. Agricultural credit
provision is the foundation of agricultural development
in developing countries and thus should be the basic con-
sideration for having the right agricultural development
policies. The agricultural transformation from subsistence
to commercial and climate change cause the agricultural
industry to need bigger credit than other economic sectors.
Agricultural credit becomes a crucial factor for sustainable
agricultural development [2]. Access to agricultural credit
helps develop the economy of rural areas, improves the
socioeconomic condition of the farmers, and enables the
sustainability of agricultural development [3,4]. Through
better credit access, the farmers can improve agricultural
technology, which sequentially increases productivity so
that farmers’ income and marketing efficiency can also
improve. Besides, through credit access, farmers can easily
purchase what they need, employ workers, have the equip-
ment, and develop seeds to improve productivity and food
supply security [5]. One of the food crops in some countries,
including Indonesia, is cassava. It is mostly planted today
because of its adaptability to grow in various soil conditions
and climates [6]. Cassava is now one of the important food
crops commodities in Indonesia after rice, corn, soy peanut,
and mung bean [7].

Cassava (Manihot esculenta Crantz) is a tuber that can
grow in tropical areas and is planted by more than 800
people [8]. Cassava is the main ingredient in some industries
[9], so it has high economic value [10]. Cassava is tradition-
ally processed by boiling it before being consumed.
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However, the development of cassava processing has varied
in many countries and communities [11,12]. Cassava is a
tuber food crop with high carbohydrates, an important
resource for the industries of tapioca, biopolymer, farm
feed, and ethanol [13]. Cassava essence can also be used in
textile, paper, and other industries producing wood glue,
veneer, glucose, and dextrin syrup [14,15]. Cassava essence
is processed for flour and used as a substitute for wheat and
rice-flour-based food, which inspired research on the eco-
nomic feasibility of tapioca flour [16]. Its ability to be made
into various products causes cassava to be increasingly
planted by farmers. In the African Sub-Sahara, cassava is
essential for the food security of millions of people and
contributes to the development and potential income rise
for smallholder farmers in Africa [17]. The sustainable agri-
cultural product is paramount to avoiding food shortage and
reducing poverty, impacting the income of smallholder
farmers [18,19].

Based on the data on cassava area in 2014-2018,
Indonesia was in the eighth position, with an average har-
vest area of 849,30 thousand hectares (3.79%) of the world’s
total area of cassava harvest, making Indonesia the fifth
biggest cassava producer globally after Nigeria, Kongo,
Thailand, and Brazil. Indonesia’s average cassava is 20,13
million tons, with a market share of 7.04% [7]. Based on the
data from Indonesia’s Ministry of Agriculture, Lampung
Province is the biggest national cassava producer, with a
harvest area of 208.000 hectares and a total product of 5.4
million tons. In 2020, Lampung Province contributed 25%
of the total national cassava product, reaching 19 million
tons [20]. Product increase can be done by choosing suitable
quality varieties, such as those with longer growing times,
roots lasting longer in the soil, and disease resistance [21].
Besides, product increases can also be done through capital
or funding. Better loan access can improve farmers’ produc-
tivity [5].

As part of the ASEAN region, Indonesia has experi-
enced a large economic expansion, but the paradigm of
unsustainable growth can cause severe environmental
damage. The sustainable development of Southeast Asia
in the twenty-first century depends on creating a green
economy in the region [22-24]. Indonesia, Vietnam, Thai-
land, and Malaysia are among the worst countries at the
level of green economic development [25]. Meanwhile,
Tasri [26] found that capital and economic openness posi-
tively influence green economic growth. So that with high
capital, it will increase green economic growth, while Indo-
nesia is the worst country in the level of green economic
development; this shows that the available capital is low.

The World Bank reported a few aspects that threaten
the development of the agri-food sector and food security,
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namely the accelerating pace of climate change, population
growth and changes in dietary preferences, global pan-
demics, and conflict [27]. Fahad et al. [28] revealed that
relying entirely on capital is one form of adaptation to
climate change. Credit is an essential factor in agriculture
and an effective way to develop rural areas [29]. Fahad
et al. [30] reported the three most deficient sources of
capital, one of which is financial capital, causing poverty.
To smallholder farmers with limited capital and asset,
access to external financing becomes a challenge and a
problem in many developing countries [31]. Besides, the
agricultural financing market and good institutional poli-
cies are integrated into the agricultural product supply
chain. Government interference is crucial in guaranteeing
a value chain that is efficient, fair, beneficial, and sustain-
able [32,33]. The program realisation is low compared to
the financing commitment. The result of research [34]
showed that the low realisation was caused by (1) high
risk both to the banks and the debtors, (2) banks’ lack of
understanding of the characteristics of business in the agri-
cultural sector, and (3) financing pattern (instalment),
which is not suitable to the pattern of business in the agri-
cultural sector. Other factors influencing microcredit are
collateral value, the need for capital, monthly income, and
credit history [35]. The realisation of business credit is sig-
nificantly influenced by the business turnover, the net
income, the type of business, the amount of credit pro-
posed, and the value of the collateral [36].

The agricultural market is unstable because of price
fluctuation, which can vary up to 100% or more in the same
season. The risk of soaring prices is when the market infor-
mation is limited or when the market in a certain place is
not connected to markets in other places. On the other
hand, when the supply is bigger than the demand, the price
will be lower, and the farmers will not be able to sell their
products, declining their income. Therefore, bridging the
financing gap for agribusiness runners should be a priority.
Otherwise, the farmers will depend on an informal instru-
ment that is easy to access and flexible but is inefficient and
expensive with short timing; it also does not help transform
subsistent farming into a profitable business [37]. Unfortu-
nately, due to the challenges related to rural financing, most
financial institutions are not interested in financing the
farmers and other clients in rural areas because they repre-
sent an unfriendly, risky, and less beneficial market com-
pared to urban clients [38].

Many researchers considered the lack of capital leading
to other problems in agriculture, such as low technology
adoption, lack of innovation, and the inability of business
actors in this sector to increase their productivity and
develop their businesses. Agribusiness financing remains a
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severe problem in the agricultural sector in developing
countries. An institution in the financial sector in developing
countries provides loans with a smaller portion than their
credit portfolio to the agricultural sector compared to other
sectors. Therefore, government interference is needed to
help farmers and agribusiness actors to have better access
to external financing sources, both monetary and non-mone-
tary. In Indonesia, for instance, KUR (People’s Business Credit
— Kredit Usaha Rakyat) financing through commercial banks
has many requirements. KUR can only be given to prospec-
tive debtors who have never received financing from the
bank, as proven by SID (Debtor information system). It
becomes one of the hindrances of KUR realisation for the
people and reduces the effect of the KUR distribution [39].

Farmers often struggle to get financing, so they find a
way to fulfil it themselves. Farmers in northern Ghana use
internal sources like savings, reinvestment of their pre-
vious harvest benefits, and income from selling other pro-
ducts as the dominant traditional financing sources. Besides,
smallholder farmers also do daily labour in agriculture and
non-agriculture sectors to increase their income. They are
involved in the village saving and loan association to
improve the chance of having credit access [40]. In the
case of the Sidama coffee value chain in Ethiopia, the
most used financing instrument is the informal model
because it tends to be based on trust and mutual agree-
ment [41].

The difficult access to financing causes farmers to have
many considerations in choosing a financial institution
when they want a loan for their cassava business. Many
factors influence farmers in taking a loan and selecting
financing institutions. The empirical analysis is necessary
to identify the factors affecting access to financial services
and how access to these services affects farmer produc-
tivity [42]. The result of the Chinwuba research showed
that the factors influencing the choice of financing sources
are gender, age, education, and experience in agribusiness.
The research recommended that the government reduces
the credit interest rate, especially in agribusiness [43].
Research in Indonesia proved that experience in agribusi-
ness, credit history/track, and land size influence access to
external financing sources [44].

Several studies have examined the factors influencing
access to credit for farmers [29,43,44]. However, studies
examining the factors influencing access to credit for cas-
sava commodity farmers using multinomial logit analysis
and margin effects are limited, especially for a province in
a developing country, like Lampung, Indonesia. Thus, it is
necessary to investigate factors influencing farmers in
determining access to credit, how they influence, and to
what extent they influence farmers in selecting the type of
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credit. This research analysed the factors influencing cas-
sava agribusiness actors in selecting sources of business
financing. It also analysed the extent these main determi-
nants influenced farmers in selecting the type of credit.

2 Literature review

Financing agribusiness companies is a micro-study of how
to provide capital, how it is used, and finally, how to control
its use in agribusiness companies [45]. The primary reason
agribusiness actors increase their financial resources is gen-
erally to increase revenue and profits by expanding their
business [46]. There are two types of financing in the value
chain: external and internal financing [47].

The Indonesian government has launched farmer
credit/financing schemes to develop the economic sector.
Bank Indonesia, through the implementing banks, has distrib-
uted capital credit to farmers, known as Food and Energy
Security Credit (Kredit Ketahanan Pangan dan Energi — KKPE),
Energy Development and Plantation Revitalization Credit
(Kredit Pengembangan Energi dan Revitalisasi Perkebunan
— KPEN-RP), Cattle Breeding Business Credit (Kredit Usaha
Pembibitan Sapi — KUPS) and People’s Business Credit (Kredit
Usaha Rakyat — KUR). These loans/loans are given to farmers
and farmer groups and are channelled through savings and
loan cooperatives or Credit Unions [48]. The perceptions of
Indonesian farmers regarding agricultural credit/financing,
especially KUR, are simple requirements, straightforward
procedures, timely process, no additional collateral required,
low interest, sufficient socialisation, no additional costs, and a
funding ceiling as needed [49].

Access to credit affects farmers’ participation in coop-
eratives, but cooperatives can help them reduce produc-
tion and marketing risks [50]. A study in northeastern
Nigeria on watermelon farmers using multinomial logit
analysis showed that they get loans based on their total
revenue; the higher the revenue, the better the access to
loans [51]. Farmers’ access to credit has a moderate posi-
tive relationship with better agricultural technology [52].
Furthermore, the binary logit model results showed that
farmers with large farms, high agricultural income, better
access to information, and ownership of large physical
assets have a positive relationship with access to credit.

A previous study recommended that more credit should
be given to older respondents with smaller family sizes and
that credit institutions should reduce the lengthy process of
obtaining loans from their institutions [29]. Credit provision
can affect productivity. Access to credit positively increases
cassava productivity [53]. Firms’ access to cost-effective



4 —— AniSuryani et al.

credit facilities positively influences their productivity [54].
Another study assessing the impact of access to credit from
Rural and Community Banks revealed that, on average,
farmers who accessed credit had much higher technical effi-
ciency than those who did not, indicating that access to credit
has a positive impact on the technical efficiency of small-scale
cassava farmers [55].

In practice, many factors influence access to credit,
including farming experience, loan experience, and farming
land area [44]. Access to credit for cassava farmers is influ-
enced by several factors, namely educational status, years
of farming experience, land area, net income of land, and
previous loan payments [56]. Empirical findings [1] showed
that marital status, land area, and interest rates all posi-
tively and significantly affect farmers’ choice of loan
sources. In addition, annual farm income and interest
rates significantly and positively impact access to credit.
Household size, interest rates, farm size, asset value, and
age are the main significant determinants of credit
sources [29]. Another study found that the borrower’s
age, household income, interest rates, and loan duration
are the main determining factors affecting the accessi-
bility of microcredit [57].

3 Material and method

3.1 Research location

The research location was determined using a multistage
purposive method [58]. The first stage was purposively
choosing Lampung Province as the research location, con-
sidering that Lampung is the biggest cassava producer in
Indonesia. The second stage was determining a central
cassava producer regency in Lampung Province, particu-
larly the Central Lampung Regency. Based on the data
from the Lampung Centre Bureau of Statistics (BPS) in
2020, Central Lampung produced 2.2 million tons of cas-
sava, with a total production share of 36% [59]. Besides,
cassava is a basic featured plant in Central Lampung with
comparative advantages [60]. The next step was deter-
mining two districts in Central Lampung to represent the
condition of the cassava agribusiness value chain in Lam-
pung. The two chosen districts had the biggest cassava
produce in Lampung, involving the flow of the value chain
of the tapioca flour processing industry and cassava pro-
cessing. The district representing the flow of cassava agri-
business value chain to be tapioca flour was Terbanggi
Besar. Besides being the biggest cassava supplier in Central
Lampung (524,000 tons), Terbanggi Besar district had four
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big tapioca factories. Meanwhile, the district representing
the flow of the cassava value chain into a processed pro-
duct other than tapioca was Seputih Banyak. This district
had various cassava processing industries besides tapioca,
for example, tapioca crisps, tiwul (traditional food made of
cassava), tapioca chips, dry cassava milling, and concen-
trate milling. Seputih Banyak District produced more than
50,000 tons of cassava [61]. A map of the research location
is presented in Figure 1.

3.2 Data and sampling

The respondents were 263 farmers, randomly chosen from
the list of farmers obtained from the agricultural extension
worker. Primary data were collected through a face-to-face
interview with a list of questions on the questionnaire.
The questionnaire developed was previously piloted on 50
farmers who were not involved in the final survey. The final
questionnaire was modified based on the pre-test survey.
The questionnaires contained questions about farmers’
credit sources, information access to credit sources, social
and economic conditions, and institutional factors. The
total sample size for this research was calculated using
Isaac and Michael’s formula in equation (1). This formula
is used to calculate the sample when the number of the
population is known [62].

22-N-P-Q

ST EN-1) + 2PQ

6)]

where S is the number of samples; A% is the Chi-square (the
value depends on the degree of freedom and margin of
error); d is the difference between population mean and
sample mean (sampling error = 5% = 0.05); N is the number
of populations; P is the probability of being correct (0.5); Q
is the probability of error (0.5).

Informed consent: Informed consent has been obtained
from all individuals included in this study.

Ethical approval: This research has been granted ethics
approval from the ethics committee at Universitas Gadjah
Mada (approval number 6492/UN1/PN1.1/PN/PT.01.04/2022).

3.3 Research variables and theoretical

framework

The statistical analysis used more than one independent
variable to show a farmer’s access to credit. Credit sources
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Figure 1: Map of research location.

were classified into banks, cooperatives, microfinancing
institutions, middlemen, and other sources. The predictor
variables for statistical analysis in this research were taken
based on the previous research. Our empiric model includes
farmers’ social and economic attributes and some technical
factors and institutions which might influence the farmers’
access to agricultural credit and sources of credit. For
instance, previous research showed that age, education,
land size, information access, farmers, and asset status influ-
ence their access to credit [63]. Chinwuba et al. [43] reported
that some determining variables are relevant to the access
and choice of agribusiness financing, namely age, education,
income, and organisation membership. Other factors are
agribusiness experience, credit experience, land size [44],
and value of asset ownership [64]. Another research revealed
that the creditor’s age, family income, interest rate, and credit
period are the determining factors influencing microcredit
accessibility [57]. In addition, Dang et al. [65] showed
that collateral, land size, income, procedure, literate,
and all risk variables become dominant factors in deciding
credit schemes. Farmers with big-scale agribusiness, high

income, better information access, and high physical asset
ownership have better access to credit [52].

Researchers try to combine those factors in one analysis
model. This study focuses on the factors influencing the
farmers’ access, credit sources, and their influence on agricul-
tural technology adoption by farmers. The factors influencing
the farmers’ access to financing in this research were age,
education, income, organisation membership, agribusiness
experience, credit experience, and land size, as presented
in Table 1. Those factors were selected based on previous
research [1,66-69], which also used an independent
variable (Y) and an Independent variable (X) in their
research.

Based on the research variables determined and also
the research background described earlier, a research fra-
mework was developed (Figure 2). The framework was
adapted from previous research [70]. Figure 2 explains
that cassava farming requires production costs incurred
to purchase inputs. Due to the limited capital owned by
farmers, farmers need to get a loan to buy inputs for cas-
sava farming and to increase cassava productivity. There
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Table 1: Description of the research variables

Variable Label Code Description Unit

14 Kinds of 1
financing 2
sources 3

Formal Bank

Cooperative

Microfinancing

Institution

4 Middleman

5 Other sources

6 No sources

Cassava

farmers’ age

No education

Elementary

school

Junior high

Senior high

Diploma

Undergraduate

Cassava

farmers’ income

No membership

Cooperative

Farmers’ group

Farmer groups

union

4 Arisan (rotating
saving and credit
group)

5 Others

Length in

Cassava

Business

No credit

Have credit

Cassava

area size

X Age Year

X2 Education 1

N

o Ul bW

X3 Income Rp/Production

X4 Organisation
Membership

w N - o

X5 Agribusiness Year

experience

X6 Credit 0
experience 1

X7 Land size Hectar

are several alternative sources of financing (Y): formal
banks, cooperatives, microfinance institutions, middlemen,
and other sources and not get loans. In choosing a source of
financing, farmers are also influenced by several factors (X),
such as age, education, income, membership in organisa-
tions, business experience, loan experience, and land area.

3.4 Multinomial logit

The multicollinearity test was done before data testing using
the multinomial logit model (MNL). Multilinearity cases are
a case when there is a correlation between independent
variables. For example, there is a correlation between Xj,
X, .... and X, The exact linear relationship between regres-
sors is a serious failure from the model’s assumption, not
from the data. Multicollinearity causes inaccuracy in inferring.
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Although there is no systematic bias in multicollinearity,
checking estimation is done by VIF (Variance Inflation
Factor), which is related to Xj, [71,72]:

VIF(Xy) = 2

1- Ry
Here, R,2 is a square correlation from X;, with other
independent variables. So, the first step was finding the
correlation coefficients between X; and X,. The next step
was to examine the VIF value. If the VIF value is greater
than or equal to 10, multicollinearity is detected [73]. Multi-
collinearity is detected in the model if the VIF is greater
than 10 and the tolerance is approaching 0 [74]. The provi-
sion of multicollinearity through VIF value is as follows:
a. If the value of VIF < 10, then there is no multicollinearity.
b. If the value of VIF 2 10, then there is multicollinearity.

The multinomial logit model (MNL) is used to model
the correlation between polytomous dependent variables
(multiple choices) and a group of independent variables
[43]. Some previous studies used binary logistic regression
[52,56,57]. This research employed multinomial logistic regres-
sion. This model is broader than binary logistic regression,
which includes dependent variables with two or more cate-
gories. MNL regression is used when the dependent variable
has three or more categories [75]. Farmers could use various
credit sources like banks, cooperatives, microfinance institu-
tions, middlemen, and other sources, so the multinomial logit
model was used to identify various credit sources used by the
respondents. In the multinomial logit model, various credit
sources were considered dependent variables. The independent
variables included age, education, income, organisation member-
ship, agribusiness experience, credit experience, and land size.
The basic mathematical equation is presented in equation (3).

InY; = X/ ey, 3)

where j is the Financing alternative choice (1,2,3,...,j); i is the
respondent no-i until n; Y is the dependent variable of
possible financing choice by cassava farmers; X is the inde-
pendent variable; f is the coefficient parameter. The inde-
pendent variables are as follows:

(1) X is the age of cassava farmers

(2) X, is the education of cassava farmers

(3) Xjis the income

(4) X, is the organisation membership

(5) Xs is the business experience

(6) Xg is the credit experience

(7) X, is the land size

MNL model was used to identify the determinants of
farmers’ credit source because the dependent variable had
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Figure 2: Theoretical framework.

more than two results. This study analysed multicolli-
nearity and multinomial logit tests using SPSS 26.

3.5 Marginal effect

Marginal or probability effect is a function from the prob-
ability to measure the changes expected in certain category
probability in relation to a unit change in an independent
variable [76]. This Marginal effect counts the probability
changes if there is a change in the independent variable
[77]. The equation of the marginal effect is as follows:

In(Y;/Yj=1) = B/ X:. @

STATA 14.2 was used to analyse the marginal effect.
STATA 14.2 is an integrated complete statistic software
with various features for data analysis, data management,
and graphics [78].

4 Result and discussion

4.1 Sample’s general description

Table 2 presents the summary of the respondents in this
study. Respondents were categorised into two groups:
Farmers with access to loans and farmers who do not
have access to loans. On average, the age of the farmers
who do not have access to loans is older than the other
group. Older farmers tend not to bother having credit

compared to younger farmers, who are more open-
minded. Previous research [79] showed that age has a
significant negative influence. The educational level of

Table 2: General description of the sample and statistical summary

Variable Having Not having  Percentage
credit credit

Farmers’ Social Mean Mean Percentage

Economic Attribute

Age 46 47 —

Education SMA SD —

Business experience 24 22 —

Family members 3 3 —

Length of organisation 13 12 —

experience

Land size 2 1 —

Reasons for not Total Total Percentage

having credit

Having own capital — 10 7.4

Afraid to be involved — 34 221

in debt

Fear of Riba — 5 3.2

Unable to pay — 5 3.2

Credit source Total Total Percentage

Bank 55 — 20.9

Cooperative 14 — 53

Micro Finance 18 — 6.8

Institution

Middleman 2 — 0.8

Other sources 20 — 7.6

No credit — 154 58.6
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the farmers with access to loans is also higher than that
of those without. Most of the respondents’ education for
those with access to loans is Senior High school. They
tend to have a broader horizon compared to the other
group with elementary school education.

Education influences agribusiness development; edu-
cation contributes to the development by allowing farmers
access to loans to develop their businesses [80]. Higher
education positively influences their participation in
agribusiness cooperatives [50]; it is also in line with their orga-
nisational experience, which has a positive influence. Respon-
dents’ business experience is also longer for farmers with
access to loans than those without. There is a positive cor-
relation, the longer they run agribusiness, the more experi-
ence they have, and the better they know how to overcome
problems, including finance. This finding aligns with pre-
vious research [81], revealing that running agribusiness
experience positively influences farmers’ knowledge. With
the same number of family members (three people), farmers
with longer organisation experience tend to take a loan
compared to those without organisational experience. It is
because the longer they join an organisation, the more
people they meet with whom they can share opinions. Ulti-
mately, they become more open-minded and have a broader
horizon. The respondents who take a loan also have larger
farms than those without. The larger the farm they have, the
more they need, so they need external financing. The large
land they cultivate is a positive signal and has a significant
influence on becoming commercial farmers [82].

Of the total respondents, 154 (58.6%) do not take a loan
for various reasons. More than 70% of respondents said
they do not take a loan because they have their capital
prepared before becoming cassava farmers. Less than a
quarter of the respondents said they are afraid of having
debt as they were never in debt before. The rest said they
fear riba (usury) and cannot pay the loan (3.2% for each
category).

Respondents’ credit sources vary, including banks,
cooperatives, microfinance institutions, middlemen, and
others. Of 263 total respondents, 20.9% take a loan from a
bank. They choose to get a loan from a bank because they
can get the money fast. Besides, people’s business credit
has a relatively low-interest rate. Cooperative is another
financing source they choose, chosen by a small proportion
of the respondents (5.3%) due to the low-interest rate.
Microfinance institution is the third source the respondents
choose. A small proportion of the respondents (6.8%) take a
loan from a microfinance institution. Another alternative
credit source after the bank is from Pura (the temple) or
religious institution and individual, chosen by 7.6% of the
respondents. Respondents choose this credit source because
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it does not have an interest rate, for example, if they borrow
from a neighbour. A minority of the respondents choose
middlemen as a source of credit (0.8%), the smallest com-
pared to other sources because it is not easy to access. The
rest of the respondents (58.6%) do not take a loan because
they are afraid to have debt, fear of riba (usury), and fear of
being unable to pay. Some of them have their capital, saved
from their previous harvest, to finance the next planting
season. This research found that the percentage of farmers
who take a loan is lower than those without. This percentage
can be increased to boost their productivity. Previous research
showed that non-financial policies, like data recording and
land ownership confirmation, have improved farmers’ finan-
cing access to formal credit [83].

4.2 Result of multicollinearity test

A multicollinearity test was done to determine whether
independent variables influence one another. If there is a
correlation between independent variables, the correla-
tion between dependent and independent variables is
questionable. The results of the multicollinearity test using
SPSS 26 are presented in Table 3.

Table 3 presents the result of the multicollinearity test
using SPSS 26. The VIF value indicates that the data have no
multicollinearity. If there is no variable in the data with a
VIF value bigger than 10, the data do not have multicolli-
nearity [1,74] and [73]. So, the data distribute normally, and
there is no correlation between Xj, X, .... X,. Previous
research on the factors influencing Credit at National
Public Private Bank (BUSN) Foreign exchange also con-
ducted a multicollinearity test and found that the data
did not have multicollinearity [84].

Table 3: Results of the multicollinearity test

Model Sig. Collinearity statistics
Tolerance VIF

(Constant) 0.000

Age 0.363 0.589 1.698
Education 0.232 0.985 1.015
Income 0.203 0.256 3.908
Organisation Membership 0.447 0.975 1.026
Working experience 0.287 0.591 1.692
Loan experience 0.000 0.933 1.072
Land size 0.014 0.247 4.054
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4.3 Factors that determine Cassava Farmers’
access and credit source in Lampung

The multinomial logit model (MNL) is used to model the
relationship between the dependent variables with multi
choices and a group of Independent variables [43]. Mathe-
matically, in multinomial logit, if there are m categories of
dependent variables, one is assumed as the referential
category. It needs a calculation of equation m-1 for
every relative category toward the referential category
to describe the influence of independent variables on
the dependent variable. Many previous studies used
Multinomial Logit Analysis to determine the influence
of independent variables towards dependent variables with
more than one category [50,51,65,79,82,85-89]. The results of
the MNL test using SPSS 26 are presented in Table 4.

Table 4 shows a declining value of -2Log Likelihood
from 638.216 to 197.996 (p = 0.001), indicating that indepen-
dent variables can better predict farmers’ decisions. The
Goodness Fit of the model is presented in Table 5.

The goodness of fit is used to examine the suitability of
the predicted logistic regression. It means that the model
consists of variables (the main effect and the interaction)
that are supposed to be in the model, and the variables
have the right function [90]. The goodness of fit test is
necessary to determine whether the model is appropriate.
The goodness of fit test results in Table 4 show that the
Multinomial Logistic Regression Model model is in line
with the observation data, and there is a real difference
between the observation result and the predicted model
(p = 1.000). Furthermore, the results of the determination
coefficient test (R%) can be seen in Table 6.

Table 4: Model fitting information

Model Model fitting criteria Likelihood ratio tests

-2Log Likelihood Chi-square df Sig.

Intercept Only  638.216

Final 197.966 440.250 75 0.0001
Table 5: Goodness of Fit

Chi-square Df Sig.
Pearson 386.707 1,235 1.000
Deviance 197.966 1,235 1.000

Factors determining cassava farmers’ accessibility to loan sources

Table 6: Pseudo R square

Cox and Snell 0.812
Nagelkerke 0.891
McFadden 0.690

The model parameter test examines the role of inde-
pendent variables in the model [90]. The determination
coefficient (R?) refers to the ability of independent vari-
ables to describe their dependent variables. The determi-
nation coefficient examines how much independent vari-
ables influence the value of the dependent variable. A
model is considered good if its Nagelkerke coefficient is
greater than 70%, meaning that the independent variables
made for the model influence 70% of the dependent vari-
able. Table 5 shows three models: Mc Fadden, Coxan and
Snell, and Nagelkerke R-Square. Among the three models,
the value of Nagelkerke R-Square is the biggest (0.891), so
the value of Nagelkerke R-Square was used. The indepen-
dent variables (age, income, business experience, land size,
education, membership, and credit experience) account for
89.1% of the dependent variable (types of credit). The
remaining (10.9%) is explained by variables not included
in the model. This finding aligns with those of Chandio
et al. and Santoso and Gan [57,91] reporting that creditors’
age and family income are the main determining factors
influencing credit access. Simultaneously, another study
found a simultaneous influence from land size, business
experience, and education of the respondents [88]. Coop-
erative membership also has a positive influence [79]. The
results of the partial test are presented in Table 7.

Table 7: Likelihood ratio test

Effect Model fitting Likelihood ratio tests
criteria
-2Log likelihood Chi-square Df Sig.
of reduced model
Intercept 197.966 0.000 0o .
Age 229.767*** 31.801 5 0.0001
Income 216.556%** 18.589 5 0.002
Agribusiness 212.831** 14.864 5 0.01
experience
Land size 240.091%** 42.125 5  0.0001
Education 273.348%** 75.381 25 0.0001
Organisation 218.090 20.124 25 0.740
Membership
Credit Experience ~ 544.011*** 346.045 5  0.0001

**Significant at 1%, " Significant at 5%.
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The model parameter is tested to examine the role of
independent variables towards the model [90]. This
statistical testing is the ratio of the probability of para-
meter value, which is hypothesised with maximum data
probability [92]. Table 7 shows that age, income, business
experience, land size, education, and credit experience
significantly influence the types of credit, while mem-
bership does not. It is in line with previous research
[29,57,51,93,94], revealing that age influences farmers’
access to loans. The study results show that age has a
positive relationship with access to credit, meaning that
if age increases, access to credit also increases. This can
happen because as the age of the head of the household
increases, the head of the household becomes more experi-
enced and aware of access to and use of credit income also
significantly influences access to loans [52,57,65,93]. Income
has a positive effect on access to farmer credit, meaning that
if farmers have a high income, access to credit for farmers is
also higher; this is because when farmers as debtors have a
high income, creditors who will provide loans will also have
more trust. Agribusiness experience also partially influences
loans; it aligns with the studies by Chinwuba et al. and
Wulandari et al. [43,44], revealing that business experience
influences access to external financing sources. Farming
experience with farmers’ access to credit has a positive rela-
tionship, meaning that when farming experience increases,
access to credit also increases; this can happen because
experienced farmers have dealt with banks several times to
access loans, so they have a better understanding of the
terms, provisions, and procedures [95]. Land size influences
the types of loans, similar to the finding of previous research
[44]. Land size is also important when deciding on a credit
scheme [65]. Education also influences cassava farmers in
choosing the types of loans [43,91]. Higher education will
increase farmers’ technical knowledge. In addition, a good
understanding of markets and credit facilities will also
increase. Saqib et al. [95] showed that farmers with middle
and high school educational levels have greater access to
credit than their counterparts with lower education levels.
Next, this study found that membership does not signifi-
cantly influence cassava farmers; it contrasts with previous
research [96], showing that cooperative membership indivi-
dually has a negative correlation with credit access. Lastly,
credit experience partially has a significant influence on the
types of loans, which is in line with a study stating that
credit experience influences access to the external financing
source [44]. Increasing access to smallholder agricultural
credit can be done through access to information and exten-
sion services [97].
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4.4 Determining factors of cassava farmers’
credit participation

After identifying the factors determining access and credit
sources of cassava farmers in Lampung using the multi-
nomial logit method, the influence of dependent variables
towards independent variables was estimated through
marginal effect using STATA. Marginal effect measures
the changes expected in the probability of certain choices
made in relation to the change in describing variable [98].
The Independent variables influence dependent variables
X1 (age), X2 (education), X3 (income), X4 (membership), X5
(business experience), X6 (credit experience), and X7 (land
size). Dependent variables are classified into five cate-
gories: formal bank, and cooperative. Microfinance institu-
tions, middlemen, and other sources. Table 8 shows that
age, business experience, and land size are the deter-
mining factors in accessing financial credit through micro-
finance institutions, formal banks, and other sources.

Age is a determining factor for cassava farmers in
accessing and choosing microfinance institutions. Table 8
shows that age will improve the choice of access in a micro-
finance institution. The Marginal effect value is 0.0047. It
means if the age is one year older, it will increase the choice
of credit access to microfinance institutions by 0.47%. This
research is in line with [93,99,100], whose research result
showed that age has a significant influence on farmers’
credit access choices. As farmers get older, they have
more experience in agribusiness and know better how
to overcome problems, including the problem of agribusi-
ness financing. Hence, they will be better aware of credit
access and credit effect.

Business experience negatively influences credit access
chosen by the farmers (with a significance level of 1 and
10%). The influence of business experience towards access
choice of microfinance institution is 0.42% and negative. If
business experience is one year longer, it will reduce cas-
sava farmers’ credit access to microfinance institutions.
With one year of business experience extension, the prob-
ability of access to other sources will lower by 0.42%.
The result of this research is in line with that of Ullah
et al. [52], showing that agribusiness experience negatively
influences their access to agribusiness credit. Land size
becomes the next determining factor for farmers’ access to
credit sources. Land size positively influences farmers’
access to formal banks, with a marginal effect of 0.1149.
If the land is one hectare larger, it will increase their
credit access to formal banks by 11.49. This finding aligns
with the study by Tiku et al. [51] reporting that land size
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Table 8: Marginal effect of independent variables from multinomial logit model

Cooperative Microfinance institution Middleman Others No credit

Formal bank

Variable

ME

Coefficient

ME

Coefficient

ME

Coefficient

ME

Coefficient

ME

Coefficient

ME

Coefficient

-1.99 x 1071°
-8.49 x 107

-1.51x 107"
2.90 x 107"

-6.39 x 1077
-4.98 x 107°
-2.41 %1073
-7.28 x 107°

-0.0052471
0.0049983
-0.0090994
0.0042547*
-0.0086224
-0.0001646

3.53 x107'°

-0.009593
-0.0189921
-1.25 x 107°
-0.0511241
-0.0004076
-5.992.053
-0.0452397

0.0000594
-0.0031785
1.51 x 1070
0.003188
0.001594

-0.0015897
-0.0132201
-0.0164826
-0.0008231
-8.923.725
-0.0198405

-4.77 x 107"°

0.0047133%**
0.0128277
8.10 x 107"°
-0.0157139

0.001897
-0.005959
-1.41 x 107°
-0.0538696
-0.007079
-3.291.656
-0.2073647

-0.0007168
0.0095606
4.80 x 107"°
0.0247151

-0.0040465
-0.0105273
-8.11x 107
-0.0075881
-0.0033763
-4.938.652
-0.0259371

0.0011912
-0.024208
-1.79 x 107°
-0.0030897
-0.0021174
0.0106249

-0.0036021
-0.0544921
-4.04 x 107°
-0.0546962
-0.0075123
~7.149.607
0.0483256

s

-6.33 x 1072

-9.23 x 107/

-0.0042207***
0.0256947

0.0004894
-0.0170227

0.0071997

X5

-6.65 x 1078

-0.0001912
-9.77 x 107°

-0.0106744
-0.0018879

X6

8.09 x 107°

-0.1201009***

0.1149537***

Significant at 1%, “Significant at 10%.

*kk
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most influences the farmers in getting a bank loan. Land
size negatively influences farmers’ access to microfinance
institutions, with a marginal effect of 0.1201. If the land
is one hectare larger, the access to microfinance institu-
tions will lower by 12.01%. It agrees with the study by
Dang et al. [65], whose marginal effect shows land size
negatively influences informal credit absorption. Larger
farming areas need more funding, and informal financial
institutions cannot provide it, so the farmers have to
choose other options, as revealed in a previous study
[101]. Informal finance institutions cannot provide big
loans; thus, farmers’ interest in non-formal credit access
is reduced when they need a big loan, increasing their
access to formal credit.

It is also related to collateral, which is part of the 5C
principles (Character, Capacity, Capital, Collateral, and
Condition) in approving credit. Previous research [102]
revealed that practically 5 C principles are only applied at
the point of having big collateral. Collateral is a common
finance instrument adopted by public banks to control
credit from the failure of payment by the clients [103]. In
this research, the land or farming area functions as collat-
eral in line with Agrarian Law, which stipulates that Land
ownership can be made as collateral of debt with the charge.
The creditor has a strong position related to the collateral
[104]. Access to formal credit probably will be better by
having collateral [63,105]. On the other hand, collateral is
the main difficulty in facilitating the provision of informal
credit [56,106]. Collateral offered by informal credit is rela-
tively higher. Microbusinesses consider more credit proce-
dures and collateral than interest rates [107]. On the other
hand, the interest rate of formal financing sources is lower.
This is the plus point of formal financing and the minus of
informal one. However, the administrative procedure of
formal financing is considered complicated.

5 Conclusions and suggestions

Agricultural business is essential in most countries, including
developing countries like Indonesia. Sustainable agribusiness
has a great role in supporting a country’s development.
However, smallholder farmers often have limited access
to loans, hindering them from expanding their business
and productivity. This research was conducted in Central
Lampung Regency, Indonesia investigating the factors
affecting farmers’ access to financing sources by inter-
viewing 263 cassava farmers. The results reveal that
simultaneously, the independent variables (age, income,
business experience, land area, education, membership,
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and loan experience) can affect the dependent variable
(type of loan). Partially, age, income, business experience,
education, land size, and loan experience significantly
affect the dependent variable (type of loan). On the other
hand, organisation membership has no significant effect
on the type of loan. In short, the main factors influencing
farmers in selecting loan types are age, agribusiness
experience, and land size.

In addition, the small proportion of farmers with
credit access proves that the farmers have low interest in
taking a loan. Therefore, easy and informative access to
loans to farmers and government regulations to facilitate
smallholders’ access to agricultural credit at affordable
interest rates are necessary. In addition, it is also necessary
to conduct counselling concerning the procedures and
advantages of taking loans at the related institutions so
that farmers can be well-informed and have no hesitation
in taking loans. Training on optimising productivity through
good financing for cassava farming also needs to be con-
ducted to attract farmers to take loans. Further research
should analyse the impact of loans for cassava farmers in
Lampung Province, Indonesia. In addition, we also suggest
researching the factors affecting credit from the demand
and supply sides.
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