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Abstract. With the help of microcredit, a farmer’s way of life 
could be transformed from one of utter destitution to one of 
greater dignity. For the poor and disadvantaged, especially 
rural farmers, it unlocks potential and increases productiv-
ity and well-being. This study investigated the determinants 
of demand and supply of microcredit among fish farmers in 
Osun State. A multi-stage sampling procedure was used to 
select 150 fish farmers and 50 microcredit providers for the 
study. Data were analyzed using descriptive statistics and a si-
multaneous equation model. The result revealed that many 
fish farmers are males (86.5%), married (77%), and educated 
(95%). Simultaneous equation estimates revealed that farm-
ers’ income, age, interest rate, and educational level determine 
microcredit demand among fish farmers whereas liquidity, ex-
perience in lending, and interest rate determine the microcred-
it supply in the study area. The findings of the study revealed 
that microcredit suppliers consider several factors before sup-
plying credit to fish farmers. 

Keywords: economic principles, loan, Nigeria, pisciculture, 
simultaneous equation

INTRODUCTION

Millions of people worldwide rely on the fishing sector 
for their means of subsistence. Nigerians’ well-being is 
also significantly impacted by fish farming. When com-
pared to other sources like beef, mutton, and chicken in 

Nigeria, fish is a less expensive form of animal protein 
(Omowa, 2016; Sogbesan and Kwaji, 2018; Olaleye et 
al., 2019). It is a significant food source that is priceless 
for the protein it offers and the industrial items it gener-
ates. As a component of the global diet that contributes 
to sustained food security, fish has economic, social, and 
cultural significance. 

Compared to beef, chicken, mutton, and turkey, it is 
generally less expensive (Omoare et al., 2013; Kehinde, 
2022). Fish is the cheapest source of animal protein, 
making up around 40% of a typical Nigerian’s daily 
intake (FDF, 2007; 2010). According to studies, con-
suming fish can help prevent the spread of malnutrition-
related illnesses like anemia and kwashiorkor as well as 
other illnesses (Olagunju et al., 2007; Oke and Kehinde, 
2019). It is impossible to overstate Nigeria’s economic 
dependence on fish farming. About one-third of Nige-
ria’s GDP comes from the fish farming industry (Olaoye 
et al., 2013; Baruwa and Omodara, 2019). The indus-
try makes up around 373 billion naira of Nigeria’s GDP 
(CBN, 2012; Omodara et al., 2021). Fish farming pro-
vides job and wealth-creation chances to many people 
who make their livings from fisheries-related activities, 
helping to improve the socioeconomic standing of the 
populace (Olagunju et al., 2007; Kehinde, 2022). Given 
the widespread adoption of fish farming in Osun State, 
there is potential for job development, youth empower-
ment, and poverty alleviation in the Nigerian fish farming 

Accepted for print: 1.02.2023

mailto:kehindeayodeji8@gmail.com
https://orcid.org/0000-0003-1931-6542
http://dx.doi.org/10.17306/J.JARD.2023.01576


Kehinde, A. D., Bamire, A. S. (2023). Determinants of demand and supply of microcredit among fish farmers in Osun State. J. 
Agribus. Rural Dev., 1(67), 5–18. http://dx.doi.org/10.17306/J.JARD.2023.01576

6 www.jard.edu.pl

industry (Oyedele and Akinola, 2012). Fish could pro-
vide raw materials for the agro-industry, particularly 
feed mills (Esu et al., 2009; Oke and Kehinde, 2019).

Despite the fact that fish has health, economic, and 
consumer benefits, there is a significant supply and de-
mand imbalance (Baruwa and Omodara, 2019; Omodara 
et al., 2021). Nigeria’s ever-increasing demand for fish, 
which is now satisfied by importation, calls for a supply 
of 2.04 million metric tons (Kudi et al., 2008; Fisheries 
in Nigeria, 2013; Omowa, 2016; Baruwa and Omodara, 
2019). To make up the difference, Nigeria imports fish 
worth $500 million annually, or around 0.7 million met-
ric tonnes (Baruwa and Omodara, 2019). Nigeria im-
ports fish on a yearly basis for a cost of over 288 billion 
naira (CBN, 2017; Omodara et al., 2022). The enormous 
disparity between Nigeria’s demand and supply for fish 
is caused by a number of factors. These problems, among 
others, include the difficulty in obtaining financing and 
the absence of credit availability for fish farmers. Due to 
a variety of constraints, many fish farmers do not have 
sufficient access to official sources of funding (Oke and 
Kehinde, 2019; Kehinde, 2022). These restrictions in-
clude high-interest rates, bureaucratic roadblocks, de-
layed approval, collateral requirements, guarantors, lack 
of nearby banks, payment defaults, lack of information, 
attitudes, and insufficient credit (Nwaru et al., 2011; 
Oke et al., 2019; Omodara et al., 2021). According to 
Olasunkanmi (2012) and Kehinde and Ogundeji (2022), 
an insignificant number of farmers had access to bank 
loans. Alternatively, attention has shifted to microcredit 
(Kolapo et al., 2021). According to Frank et al. (2013), 
microcredit is a small loan given to smallholders, par-
ticularly those in the agriculture sector. The loans are 
often unsecured and awarded based on the applicant’s 
moral character and the business’s cash flow (CBN, 
2012). The basis for the demand for credit in Nigerian 
agriculture is the reality that agricultural investment ex-
penditures exceed anticipated returns (Kehinde, 2020).

Microcredit is the provision of extremely tiny loans 
that are not bankable to unemployed people, underprivi-
leged business owners, and other people in poverty (Ori-
mogunje et al., 2020; Kolapo et al., 2021). These people 
do not meet even the minimal requirements for formal 
credit since they lack collateral, stable employment, 
and verifiable credit histories (Tata and Prasad, 2005).

Microcredit services have historically been of-
fered in Nigeria, mostly to low-income rural and urban 
people. Low-wage workers organize themselves into 

self-help clubs, where members trade funds and credit 
cards. Other unofficial sources of microfinance include 
cooperative societies and money collectors known as 
“Baba Alajo” (Kolapo et al., 2022). The goal of mi-
crocredit institutions is to aid those who are unable to 
obtain credit in overcoming poverty and funding self-
employment activities. It is underlined that offering 
microcredit to small and medium-sized businesses has 
been a key tool in promoting the growth of industriali-
zation, enhancing the effectiveness of the business, and 
increasing their production. For a business to expand, 
microcredit is necessary. Investment and the increase of 
merchants’ revenue are hampered by loan availability. 
Because of the perceived risky nature of small firms and 
the lack of government guarantee programs to cover the 
loan, commercial banks are hesitant to provide loans to 
the private sector, especially SMEs. One cannot over-
state how crucial microcredit is to fish farmers, espe-
cially those who are less privileged (Nosiru, 2010; Oke 
and Kehinde, 2019). Microcredit enables fish farmers 
to buy the inputs required for production and increases 
the value of fish (Nosiru, 2010). As a result, succes-
sive Nigerian governments have introduced a variety of 
microcredit sources, including the Bank of Agriculture 
(BOA), Bank of Industry (BOI), commercial banks, 
microfinance or community banks, and cooperative 
organizations in an effort to spread the use of microfi-
nance in Nigeria (Kolapo et al., 2022). The new policies 
also promote borrowing from family, friends, and pri-
vate lenders. Any of these local providers of microcredit 
could offer loans to fish producers. The mechanism used 
by the majority of microfinance institutions to distribute 
credit to farmers is a group approach (Kehinde et al., 
2021). This is explained by the fact that they give loans 
to farmers using social collateral instead of convention-
al, physical, or financial collateral, i.e., the borrowers’ 
reputation (Kehinde et al., 2021). Following this, BOA 
and/or BOI urge fish producers to form fish cooperatives 
so they can apply for microcredit.

Although microcredit is of great importance to the 
sustenance of fish farming, many fish farmers find it 
extremely difficult to access the credit (Oladele, 2006; 
Omodara et al., 2021). This implies the existence of 
a gap between the demand and supply of microcredit 
among fish farmers (Adebayo and Adeola, 2008; Olas-
unkanmi, 2012). This was often ascribed to the fact that 
only crop producers were able to secure loans from the 
microcredit scheme among other reasons (Olaoye et al., 
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2011; Olasunkanmi, 2012). Furthermore, the demand 
and supply of microcredit are influenced by several fac-
tors such as personal attributes of the individual, area-
specific attributes, and credit source attributes (Udoh, 
2005; Olasunkanmi, 2012; Sarma and Borbora, 2015; 
Samphantharak and Townsend, 2018; Aligbe et al., 
2018). These attributes influence individuals differently 
irrespective of their gender such that what might deter-
mine the demand for credit by a particular female farmer 
might be different from what determines credit demand 
by another farmer. For instance, Aligbe et al. (2018) 
indicated that age, educational level, household size, 
annual income, farming experience, and farm size are 
determinants of demand for credit while the household 
size of farmers, annual income of farmers, gender, and 
farm size have a significant influence on credit supplied 
to the farmers. In line with this, Nwaru et al. (2011) re-
vealed that farm income, profit, education, and interest 
amount determined demand whereas liquidity, experi-
ence in lending, and interest amount determined the 
supply of microcredit. Several other studies also show 
contradictory results with either negative, insignificant, 
or positive effects of the determinants. The literature 
on the determinants of credit demand and constraints 
is varied. Some studies focus on the demand for credit 
generally among households, irrespective of the pur-
pose of the credit (Akpandjar et al., 2013). Other studies 
focus on the determinants of demand for credit among 
smallholder farmers in rural areas (Ssonko and Nakaya-
ga, 2014; Tura et al., 2016; Umanath et al., 2018). Some 
studies focus solely on the determinants of credit con-
straints (Ali et al., 2014; Chandio and Jiang, 2018).

However, accessing microcredit is pertinent to trans-
forming the well-being of fish farmers (Norton et al., 
2010; Tijani, 2011). But the amount accessed for fish 
production is one of the major factors critical to lift-
ing small-scale farmers above the subsistence level 
and enabling cushioning of the fish business against 
risks (Weber and Musshoff, 2012). Despite this, stud-
ies (Tijani, 2011; Nwaru et al., 2011; Oyedele and Ak-
intola, 2012; Frank et al., 2013) have concentrated on 
the determinants of credit demand and supply among 
crop farmers. Not many studies have been carried out 
regard to fish farmers (Olaoye et al., 2017). To the best 
of our knowledge, no research has been carried out to 
investigate determinants of credit demand and supply 
among fish farmers, especially in the southwestern re-
gion of Nigeria. In addition, the few available studies on 

microcredit (Ajani and Tijani, 2009; Balogun and Yusuf, 
2011; Olaoye et al., 2017) focused on the demand side 
of microcredit, neglecting the supply side. Other studies 
such as Mohamed (2003), Guiso et al. (2004), Okurut 
(2006), and Mpuga (2008) addressed the issue of ac-
cess to micro-credit without referring to effective size. 
Whereas access to microcredit and the amount accessed 
is more of a supply-side issue related to the potential 
lender’s choice of the maximum credit limit (Nwaru et 
al., 2008; Aligbe et al., 2018). Therefore, the need for 
urgent attention to reviving fish enterprises necessitates 
researching the supply of credit among fish farmers. 
This fact initiated the need for this research. This paper 
focuses on the factors affecting the demand and supply 
of microcredit among fish farmers in Osun State. Spe-
cifically, it describes the socio-economic characteristics 
of fish farmers; it analyses factors affecting microcredit 
supply and demand among fish farmers. Analyzing the 
factors influencing the demand and supply of credit 
would have significant policy implications which would 
be helpful in redressing the relative decline from low 
patronage of credit facilities. The paper is structured as 
follows: section two contains the literature review, and 
section three introduces the empirical models and pro-
vides a brief description of our estimation procedure of 
the simultaneous equation model. Section four presents 
the results and discussion. The conclusion and policy 
implication of the study is provided in section five.

LITERATURE REVIEW

Nigeria has inland water surface areas of about 14 mil-
lion hectares, of which 1.75 million are available and 
suitable for aquaculture (Olaoye et al., 2013). Aquacul-
ture is primarily a vast land-based industry in Nigeria, 
where it is carried out in freshwater at subsistence levels 
(Olaoye et al., 2013). Commercial farming is still not 
very common (Fagbenro, 2005). Currently, the majority 
of fish farmers run small-scale operations with ponds 
that range from 25 to 40 meters in length to small clay 
ponds (0.02–0.2 hectares). More than 85,000 tons of 
fish were produced by the sector (FDF, 2008; Olaoye et 
al., 2013). Despite Nigeria’s rich fishery resources and 
relatively high fish consumption (FDF, 2005; 2008), the 
country’s 0.62 million metric tons of fish supply is insuf-
ficient to meet the 2.66 million metric tons of demand 
(FDF, 2008). To increase the amount of fish farming 
production now being done in Nigeria, new fish farms 
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must be built. Despite the interest that the government 
and the commercial sector have so far shown in fish 
production in general, fish farming currently has a rela-
tively low growth rate. This may be caused by a lack of 
access to microcredit among other things. For fish firms 
to become more commercialized and intensive, credit is 
a crucial tool. However, the expansion of fish farms has 
been hampered by insufficient financing access. Both 
Hanson and Menezes (1971) and Orimogunje et al. 
(2020) pointed out that people only borrow money be-
cause it offers them control over products and services 
rather than because they want it for their own sake. As 
a result, smallholders’ access to loans could boost fam-
ily income and assist the impoverished in building up 
their savings to engage in job-generating ventures (Ger-
midis et al., 1991; Oke et al., 2019).

Rural farmers in Nigeria can obtain finance from for-
mal and informal sources, respectively (Badiru, 2010). 
Commercial banks like the Nigerian Agricultural Bank 
(NAB) and Micro Finance Institutions are two formal 
credit providers. NGOs, cooperative societies, support 
groups, farmers’ associations, rotating savings and credit 
associations (ROSCAs), businesses, traders, loan sharks, 
rural shopkeepers, clubs, and saving societies like “Es-
usu” and “Ajo”, as well as friends, family, and spouses 
are among the informal sources of credit (Badiru, 2010; 
Okojie et al., 2010). The informal credit sources provide 
loans to farmers in exchange for agricultural produce, 
generally in exchange for repayment in cash or kind. 
Most of the time, these sources don’t demand a deposit 
relationship and there’s no need for collateral (Badiru, 
2010). Due to this, informal sector financing continues to 
be Nigeria’s principal source of credit for the rural econ-
omy, making credit facilities more accessible to small 
rural holders. Both the supply and demand of credit are 
greatly influenced by numerous factors. Individual char-
acteristics of the person, regional characteristics, and 
credit source characteristics could be split into variables 
(Udoh, 2005). These characteristics have distinct effects 
on people regardless of their gender, therefore what in-
fluences one farmer’s demand for credit may not neces-
sarily influence another farmer’s demand for credit.

Several scholars have made an effort to explain the 
variables influencing farmers’ access to finance (Ize-
kor and Alufohai, 2010; Alufohai, 2006; Alufohai and 
Ahmadu, 2005). According to Asekome and Ogbechie 
(2011), financing is difficult to obtain and, when it is 
obtained, moneylenders charge rates that are too high 

for micro-enterprises to afford. The high rates increase 
the cost of capital and have a detrimental influence on 
the farm enterprise’s yearly turnover. According to Ase-
kome and Ogbechie (2011), farmers purchase inputs at 
inflated prices since they are unable to do so in whole-
sale marketplaces, which lowers their profit margins. 
The aforementioned highlights the necessity of making 
sufficient loanable funds accessible to farmers on time, 
at low-interest rates, and to the amount necessary to 
make returns on investment more alluring, according to 
Ikhelowa (2011). However, it’s unclear how much fi-
nancing farmers actually received in comparison to how 
much they requested. In addition to the borrower’s age, 
farm size, educational background, distance to technical 
services (in kilometers), household size, socioeconomic 
associations like age grade, co-operative societies, farm-
er and women’s associations, the total amount of money 
a borrower would have requested will also depend on 
favorable borrowing and investment conditions (Ewu-
ola and Williams, 1995). Considering the rate of interest 
and profitability as one of the borrowing and investment 
conditions, a farmer would borrow funds when the ex-
pected rate of return from the project is greater than the 
cost of the borrowed funds. 

Government regulatory controls, interest rate ceil-
ings, loan limitations, collateral requirements, expen-
sive administrative and procedural costs, and subsidized 
discounts further hinder the ability of formal credit in-
stitutions to perform their duties (Srinivas, 1993). Due 
to this reduction in market share, there is a big imbal-
ance between the supply and demand of credit (Hoff and 
Stiglitz, 1998). The advantages of the unregulated mon-
ey supply, quick accessibility, cheap liquidity, minimal 
administrative and procedural expenses, little to no col-
lateral, flexibility in interest rates, and payback sched-
ules are where the unregulated credit markets enter the 
picture (Srinivas, 1993). Fouillet and Augsburg (2007) 
looked into the program’s many regional reaches and 
have suggested solutions to India’s supply and demand 
imbalance. They have discovered that one of the key el-
ements influencing the availability of microcredit is the 
cost of credit. By charging borrowers high-interest rates, 
Swain (2002) has discovered that the credit markets are 
characterized by high borrowing costs and high demand 
for credit. Allathia (2008) asserts that transaction costs, 
such as those associated with information, supervision, 
monitoring, and hazards, have an impact on the avail-
ability of MFIs. These cost elements cannot simply be 
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separated, since they are sequential, overlap, and con-
nect to one another. The gap between demand and sup-
ply for microcredit, according to Massar et al. (2002), is 
not due to a lack of funding but rather to the prudential 
policies, high penetration rates, subpar performance, 
political climate, and security issues of MFIs. Addition-
ally, according to Zeller (1994), informal lenders and 
group members learn about the wealth, debt, and income 
possibilities of loan applicants. As a result, ration loans 
require a thorough assessment of the whole household’s 
wealth and leverage. Accordingly, Nwaru (2004) found 
that while the gross income of the lender, the total cost 
of lending, the source of the loan, the worth of the loan 
application, and previous loan repayment significantly 
influenced credit supply, credit demand was significant-
ly influenced by interest rate, the educational level of the 
farmer, the amount borrowed previously, the size of the 
farm, and gross savings.

MATERIAL AND METHODS

Studied area
This study was carried out in Osun State, Southwest-
ern Nigeria. Osun State lies within latitudes 6º and 9º 
N of the equator and approximately between longitudes 
2º and 7º E of the Greenwich meridian (Anamayi et al., 

2010). It is one of the land-locked states of the Federal 
Republic of Nigeria. It covers an estimated area of 8,062 
square kilometers (Olasunkanmi et al., 2012). The state 
runs an agrarian economy with the vast majority of the 
populace taking to farming. The state is a typical rainfor-
est with mean annual rainfall varying between 880mm 
and 2600mm and is characterized by forest vegetation. 
Ọṣun State is an inland state. It is bounded in the north 
by Kwara State, in the east partly by Ekiti State and 
partly by Ondo State, in the south by Ogun State, and in 
the west by Oyo State. Osun State is divided into three 
federal senatorial districts, each of which is composed of 
two administrative zones. Osun consists of thirty Local 
Government Areas, the primary (third tier) unit of gov-
ernment in Nigeria. Osun state is divided into three (3) 
senatorial districts, namely: Osun east, Osun west, and 
Osun central. Each senatorial district is made up of 10 
local government areas (LGA). Osogbo is both the com-
mercial center and the capital of Osun state. The major-
ity of the residents of Osun State engage in fish farming. 

Sampling technique and sample size
The two-stage sampling procedure was used to obtain 
data for the study. The first stage involved a simple ran-
dom selection of 5 local government areas (LGAs) from 
each senatorial district. The second stage involved the 

Fig. 1. Map of Osun State
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selection of 50 micro-credit agencies from the LGAs us-
ing a snowballing technique. Also, in the second stage, 
30 fish farmers were randomly selected from LGAs. 
A total number of 150 fish farmers and 50 microfinance 
agencies were selected for the study.

Analytical technique and model
Descriptive statistics and a simultaneous equation mod-
el were used to analyze the data collected.

Simultaneous equation model
Following Nwaru et al. (2011), the study employed 
two equations in a schematic fashion of simultaneous 
modeling to determine factors affecting the demand and 
supply of microcredit. The model contains two equa-
tions explaining the variables with interrelationships. 
The model assumes that demand and supply of credit 
inter-dependently determine the viability of the fish en-
terprise and consequently, the welfare of fish farmers. 
Therefore, the models contain the demand for micro-
credit equation and the supply of microcredit equation. 
The model contains 2 equations in 2 endogenous vari-
ables that influence each other. The model adopts a two-
stage estimation procedure to reduce the incidence of 
multicollinearity and eliminate the effect of simultane-
ous equation bias through the reduced form equations.

Employing 2SLS estimation techniques, the equa-
tions of the model are therefore specified as follows: 

Demand function:
Y1 = a0 + a1X1 + a2X2 + a3X3 +  

 a4X4 + a5X5 + a6X6 + a7X7 + μ1… (1)

Supply function:
 Y2 = b0 + b1X1 + b2X2 + b3X3 + b4X4 + b5X5 + μ2…. (2)

In the demand equation: 
Y1 – amount of microcredit demanded (₦)
The explanatory variables are: X1 – years of educa-
tion (years); X2 – pond size (square meters); X3 – 
gender (1 = male; 0 = female); X4 – farmer’s income 
(₦); X5 – interest rate (%); X6 – household size (num-
ber); X7 – age of farmers (years) and μ₁ – error terms.

The inclusion of these independent variables in the 
model was based on a previous expectation of the vari-
able used and a review of the literature. These independ-
ent variables are expected to influence the amount of 
microcredit demanded (Table 1). The farmer requested 
the whole amount of microcredit, regardless of whether 
it was granted. The farmer’s total number of years spent 
in formal education is referred to as years of education. 
The income that farmers received from farming the pri-
or year is known as farm income. The number of indi-
viduals that share the farmer’s home and are subject to 
his care is referred to as the household size. The entire 
sum that the farmer paid in interest charges on borrowed 
funds is known as the interest rate. For male farmers, the 
gender was specified as one, while for female farmers, 
it was zero. The total pond area that is being used is the 
pond size. Age refers to how long the fish farmer has 
been alive.

In the supply equation:
Y2 – amount of microcredit supplied (₦)

Table 1. Description of variables

Variables Unit Expected sign Description 

Age Year ± Measured in years 

Gender Dummy ± 1 = male, 0 = female 

Income Naira + Measured in Naira

Household size Number of persons ± Measured in the number of household members 

Pond size Square meter ± Measured in square meters

Education Years spent in school ± Measured in years spent in school 

Interest rate The percentage charged on credit – Measured in percentage charged on credit

Source: own elaboration.
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The explanatory variables are: X1 – liquidity of the 
lender (₦), X2 – business leverage of the credit insti-
tution (₦), X3 – experience in lending (years), X4 – 
interest rate (%), X5 – type of credit (0 = credit with 
no collateral; 1 = credit with minimum savings), μ2 – 
error terms.

The inclusion of these independent variables in the 
model was based on a previous expectation of the vari-
able used and a review of the literature. These inde-
pendent variables are expected to influence the amount 
of microcredit supplied (Table 2). The total amount of 
money the lender was willing to make available for bor-
rowing is used to calculate credit supply, and the lend-
er’s liquidity is represented by the current asset/current 
liabilities ratio of his farm business. Current debt and 
owner equity make up the lender’s business leverage. 
The length of time a lender has been in the lending busi-
ness is considered their lending experience. The entire 
sum that the lender got as interest fees on money lent is 
the interest rate. The microcredit typology is the kind of 
credit. Ui is the error term that is thought to satisfy every 
requirement of the traditional linear regression model.

RESULTS AND DISCUSSION

Socioeconomic characteristics of fish farmers
The socioeconomic characteristics of fish farmers are 
presented in Table 3. The average age of fish farmers is 
approximately 42 years. This shows that fish farmers are 
young and more energetic to carry out rigorous activi-
ties involved in fish farming. This is a prolific age range. 
Additionally, this result shows that very many young 
individuals work in fish farming, which bodes well for 
the future of fish production (Olowosegun et al., 2004). 
This is due to the fact that fish farming demands a lot 
of responsibility and proper attention. About 86.5% of 

fish farmers are male. This indicates that fish farming is 
dominated by male farmers. The claim made by Brum-
mett et al. (2010) that men predominately participate in 
fishery activities can be used to support this outcome. 
Ekong (2003) agreed that marriage is highly regarded in 
our society. The reports of Fakoya (2000) and Oladoja et 
al. (2008), which argue that marriage puts some level of 
responsibility and commitment on those who are mar-
ried, further supported this conclusion. The majority 
(77%) of the farmers are married. This shows that the 
farmers will be committed to the business because of 
the responsibility of the family. In Nigeria, marriage is 
sacred and confers some levels of responsibility on the 
individuals involved (Fakoya, 2000; Ekong, 2003). This 
finding indicated that responsibility/commitment which 
is in line with Adeoye et al. (2012) who reported 93.7% 
of the fish farmers in Ogun State are married. The aver-
age household size is 5 persons. This implies that the 
farmers have family labour that can assist with farming 
activities. This further implied a moderate household. 
There is the likelihood that the size of the household 
may influence the number of hired laborers, thereby 

Table 2. Description of variables

Variables Unit Expected sign Description 

Liquidity of the lender ₦ ± Measured in Naira

Business leverage of credit institution ₦ ± Measured in Naira

Experience in leading Years ± Measured in years 

Interest rate The percentage charged on credit ± Measured in percentage charged on credit

Source: own elaboration.

Table 3. Socioeconomic characteristics of fish farmers

Variable Fish farmers

Age (yrs) 41.64 (12.12)

Male (%) 86.5

Married (%) 77

Household size (#) 4.55 (2.23)

Formal education (%) 95.8

Years of farming experience 7.44 (5.14)

Figures in parentheses are standard deviations.
Source: own calculation.
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reducing cost (William et al., 2012; Amachree et al., 
2019). The majority (95.8%) of fish farmers have formal 
education. This shows that literate farmers dominate fish 
farming in Osun State. This indicates that the educated 
class, particularly those with a high level of education, 
dominate fish farming. This is true because fish farming 
requires extensive technological and scientific expertise 
to be carried out successfully. The average number of 
years of farming experience is 7. This suggests that the 
fish farmers have a substantial amount of experience. 
The conclusion implies that respondents are not new to 
the industry and may have acquired abilities to mitigate 
risk. Experience improves efficiency because, as is often 
said, “experience is a good teacher”. Respondents with 
experience greater than 5 years in the fish farming in-
dustry will have better skills and business strategies and 
be better able to predict market conditions that will al-
low them to sell their products for higher prices (Olaoye 
et al., 2013). The idea is also in line with the Schum-
peterian theory of economic development, which sug-
gested that technical efficiency was influenced by tech-
nical knowledge and understanding in addition to other 
socio-economic environments with which the farmers 
must take decisions (Amachree et al., 2019).

Determinants of microcredit supply among 
fish farmers
The F-value was significant (P = 0.000), suggesting 
strong explanatory power. This shows that the entire 
model is of best fit and significant at 1 percent. The de-
terminants of microcredit supply among fish farmers are 
presented in Table 4. The coefficient of liquidity was 
positive and significant. This implies that an additional 
unit increase in the liquidity of the lender increases the 
supply of credit by ₦0.084. The relationship between 
the liquidity ratio and money supply is positive, indicat-
ing that the liquidity ratio is moving in the same direc-
tion as the money supply and higher levels of liquidity 
ratio are associated with higher levels of the money sup-
ply. According to Nwaru et al. (2011), who found that 
microcredit lenders readily release credit to potential 
borrowers based on the level of liquidity, this conclusion 
is consistent with their findings. The liquidity ratio is the 
percentage of total deposits that must be retained in des-
ignated liquid assets in order for the financial institution 
to be able to service depositors’ cash withdrawal requests 
and maintain system credibility (Olweny and Chiluwe, 
2012). Although it is widely acknowledged that the 

liquidity ratio is used to increase or decrease cash avail-
ability, researchers have argued that the primary purpose 
of the statutory reserve ratio is to allow for the floating 
of government securities (Otalu, 2014). In other words, 
informal lenders will adjust their credit supply upward 
in response to a higher level of liquidity. This result is in 
line with Tra and Lensink (2004) and Essien (2009) who 
indicated that informal lenders readily disburse credit to 
prospective borrowers based on the level of their liquid-
ity. The coefficient of years of experience in lending was 
positive and significant. This suggests that an additional 
unit increase in years of experience in lending increases 
the supply of credit by ₦2.243. This implies that years 
of experience in lending have a direct relationship with 
credit supply. This is in line with studies from Essien 
(2009) and Nwaru et al. (2011), who found that the 
length of time a lender has been active in lending may 
help the lender avoid or minimize problems that arise 
from lending. The length of time a lender has been ac-
tively involved in lending may be a sign of the practical 
experience he has amassed on how to efficiently resolve 
lending-related issues. Such hands-on experience would 
enable him to handle loan applicants more effectively, 
carefully evaluating them for sincerity and sincerity. Ac-
cording to Nwaru et al. (2004; 2011), this would lower 
the risk associated with his loan portfolio and enhance 
the amount of credit available. The coefficient of inter-
est rate was positive and significant. This is in line with 
the a priori expectations of the study. This suggests that 

Table 4. Determinants of microcredit supply among fish 
farmers

Variable Coefficient Z-value P-value

Constant –1.635** –2.26 0.026

Liquidity 0.084** 2.39 0.016

Experience in lending 2.243** 2.19 0.023

Interest rate 1.924** 2.48 0.013

Type of credit 2.983 1.56 0.210

Business leverage –0.224 –1.10 0.270

R2 0.65

Adjusted R2 0.52

F value 24.98***

Significance level: *10%, **5%, ***1%.
Source: own calculation.
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an additional unit increase in interest rate increases the 
supply of credit by ₦1.924. This is consistent with Ug-
bomeh et al. (2008)’s report that the amount of credit 
offered rises with the rate of interest, which is the cost 
of money given. This conclusion supports the discovery 
by Nwaru et al. (2011) that the interest rate significantly 
influences the amount of credit extended.

The determinants of microcredit demand 
among fish farmers
The F-value was significant (P = 0.000), suggesting 
strong explanatory power. This shows that the entire 
model is the best fit and is significant at 1 percent. The 
determinants of microcredit demand among fish farm-
ers are presented in Table 5. The coefficient of farm-
ers’ income is positive and statistically significant. This 
is in conformity with the findings of Cheng (2010) and 
Nwaru et al. (2011) who reported a positive and sig-
nificant relationship between credit demand and farm 
income. This implies that a unit increase in farmer’s 
income will increase credit demand by ₦2.972. This 
may be explained by the possibility of reinvesting farm 
profits in commercial ventures, which raises credit de-
mand. Farmers with high incomes are also more likely 
to receive credit facilities from lenders since they have 
a better likelihood of repaying the loan. This result is in 

agreement with Nto (2006), Nwaru et al. (2008), and 
Essien (2009) who reported a positive and significant re-
lationship between credit demand and farm income. The 
coefficient of the age of farmers was positive and statis-
tically significant. This indicates that a unit increase in 
the age of the farmer increases credit demand by ₦3.336 
(Ajagbe, 2012b). This suggests that as the respondents’ 
ages increase, smallholder farmers are more likely to re-
quest agricultural credit, suggesting that older farmers 
are presumed to have amassed knowledge, experience, 
and a thorough understanding of lending institutions. 
As a result, the demand for agricultural credit will rise 
(Mignouna et al., 2011; Kariyasa and Dewi, 2013). This 
result is consistent with studies that have looked at simi-
lar topics, including Crook (2001), Diagne and Zeller 
(2001), Akram et al. (2008), Chen and Chivaku (2008), 
Akudugu et al. (2009), Akudugu (2012), Akpan et al. 
(2013), Mohammed et al. (2013), Hananu et al. (2015), 
and Mwonge and Naho (2022), which found that age is 
a significant factor in determining smallholder farmers’ 
demand for credit. Therefore, the study concludes that 
age plays a pivotal role in influencing smallholder farm-
ers’ decisions for microcredit. The pond size was posi-
tive and statistically significant. This could indicate that 
a unit increase in pond sizes increases demand for credit 
by ₦6.240. This finding is consistent with the findings 
of various related studies (Uaiene et al., 2009; Simtowe 
et al., 2009; Oboh and Ekpebu, 2011; Mignouna et al., 
2011; Akudugu, 2012; Abraham, 2014; Hananu et al., 
2015; Mwonge and Naho, 2022). This implies that pond 
size plays a vital role as collateral security for grant-
ing credit. It also gives the farmers freedom to consider 
risk options in adopting new agricultural technologies 
which demand additional capital which might be ob-
tained through credit. The coefficient of interest rate was 
negative and significant. This shows that a unit increase 
in the interest rate reduces credit demand by ₦2.886. 
The negative effect of interest rate indicates that a credit 
scheme with a higher interest rate lowers the probabil-
ity of farmers’ demand for microcredit and vice versa. 
This is in agreement with the finding of Nwaru (2004), 
Essien (2009) and Nwaru et al. (2011), Ibrahim and Al-
iero (2012), Ololade and Olagunju (2013), Assogba et 
al. (2017), and Mwonge and Naho (2022). Also, from 
the law of demand, the higher the price of a loan charged 
(that is, high-interest rate), the lower the credit demand. 
Therefore, the study concludes that farmers who per-
ceived the interest rate charged by MFIs to be high are 

Table 5. The determinants of microcredit demand among fish 
farmers

Variable Coefficient Z-value P-value

Constant –4.851** –2.36 0.017

Farmers income 2.972* 1.88 0.059

Age of farmers 0.336** 2.19 0.028

Pond size 6.240*** 3.95 0.000

Gender –4.262 –0.85 0.394

Interest rate –2.886*** –3.41 0.000

Family size –1.257 –1.50 0.133

Education 3.002* 1.67 0.094

R2 0.61

Adjusted R2 0.43

F value 15.24***

Significance level: *10%, **5%, ***1%.
Source: own calculation.
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less likely to demand agricultural credit from them. The 
coefficient of years of education was positive and sta-
tistically significant. This shows that a unit increase in 
years of education increases credit demand by ₦3.002. 
This is consistent with the findings of Oladeebo and 
Oladeebo (2008) that highly educated household heads 
are more likely to have stable incomes and are better 
able to obtain finance from both formal and informal 
institutions, making them more prone to take risks than 
less educated farmers. Additionally, they are more likely 
to develop relationships with affluent people in their so-
cial networks who can provide unsecured loans. This is 
explained by the fact that people with literacy are able 
to read and submit better bank applications than people 
without literacy. In this sense, people with higher levels 
of education are more receptive to novel ideas and en-
hanced management techniques. These results are con-
sistent with the findings of Barslund and Tarp (2008), 
Chen and Chivaku (2008), Ibrahim and Aliero (2012), 
Akpandjar et al. (2013), Ali et al. (2014), Duniya and 
Adinah (2015), Tang and Guo (2017), and Chandio et al. 
(2020). Their studies concluded that the formal school-
ing years of farmers enable them to cope with the proce-
dure to gain formal credit.

CONCLUSION AND POLICY 
IMPLICATIONS

This study investigated the determinants of demand and 
supply of microcredit among fish farmers in Osun State. 
Data were analyzed using descriptive statistics and a si-
multaneous equation model. This study concluded that 
fish farmers were male, experienced, educated, and at an 
economically active age. Liquidity, experience in lend-
ing, and interest rate are determinants of microcredit 
supply among fish farmers while determinants of mi-
crocredit demand among fish farmers are farm income, 
age of farmers, pond size, and years of education. In 
implementing microcredit policy interventions for fish 
farmers, these significant variables should be taken into 
consideration. It could be concluded from this study that 
informal credit suppliers consider several factors before 
supplying credit to rural farmers. In accordance with the 
findings of the study, it is advised that measures be de-
veloped by the government and other organizations to 
help farmers overcome their financial hardships in order 
to lessen the negative effects of high-interest rates on 
demand for microcredit.

Action should be taken to lower the excessive inter-
est rates that microcredit providers charge.

The financial policy should encourage financial 
institutions to create solutions that meet the needs of 
low-income farmers while still being profitable and 
incorporating low-interest rates into their portfolios. 
Additionally, suitable educational programs should be 
developed for fish farmers to improve their capacity to 
decide on the sum required to carry out a specific project 
with knowledge. It would be beneficial to create relevant 
educational programs for farmers, both formally and in-
formally, such as evening classes and adult education 
initiatives. Finally, it should be highlighted that simply 
providing credit is insufficient to eradicate poverty and 
boost income and productivity.

In order to complement microfinance, another inter-
vention needs to be put into place. Therefore, the opera-
tors of rural credit markets require suitable educational 
services, training, and skill development in order to 
manage productive and efficient businesses, as well as to 
secure an appropriate operational environment for infor-
mal credit operators and marketplaces for their products. 
The Central Bank of Nigeria (CBN) should provide an 
appropriate solution to deal with the issue of the inad-
equate capital base of informal micro-credit institutions.
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Abstract. This study examined the utilization of soil fertil-
ity management practices (SFMPs) among arable crop farm-
ers in Osun state, Nigeria. Multistage sampling was used to 
select 160 arable crop farmers. Data were collected using 
a well-structured interview schedule and analyzed using de-
scriptive statistics and Person Product Moment Correlation 
(PPMC). The results revealed that the majority of the farmers 
are married males, mostly aged 51 years old, with an average 
farm size of 2.6ha, and mainly growing maize (96.9%), cas-
sava (91.9%) and yam (68.1%). The respondents use cultural 
methods, synthetic fertilizers and organic manure in that order 
as SFMPs. SFMPs are used at the following levels: cultural 
methods: ridging across the slope with a weighted mean score 
(WMS) of 2.81, rotational cropping (WMS = 2.66) and mulch-
ing (WMS = 2.47); synthetic fertilizers: NPK (WMS = 1.75) 
and urea (WMS = 1.27); organic manure: poultry manure 
(WMS = 0.77) and animal dung (WMS = 0.76). The major 
source of information for SFMPs was radio (95.6%). PPMC 
analysis showed that age (r = 0.20*; p = 0.01) and farm size 
(r = 0.16*; p = 0.04) are significantly related to the utilisation 
of SFMPs. In conclusion, the respondents were small scale 
farmers who mostly utilize cultural methods of SFMPs and 
are mainly influenced by crop type as a function of age and 
farm size.

Keywords: arable crop farmers, soil fertility management, 
socio-economic, information

INTRODUCTION

Arable crop production has remained a major component 
of all crop production activities in the agricultural sub-
sector. Kindly delete ‘including a large array of arable 
crops’ These crops can be classified as cereals, legumes, 
roots and tubers, as well as horticultural crops. These 
crops are major sources of staple foods for people across 
the globe. A reduction in arable production will lead to 
a hike in the prices of available products and subsequent-
ly  hunger  and malnutrition. These  crops  differ  in  their 
soil and nutrient requirements (Adewumi et al., 2019). 

Soil fertility is managed to conserve agricultural 
land and food security. Sustaining soil fertility and food 
security cannot be separated. The decrease in soil fertil-
ity is furthermore aggravated by continuous cropping, 
which results in nutrient depletion in the soil. As the 
human population increases, the indigenous farming 
system, such as shifting and fallowing, that used to be 
practiced by farmers to ensure soil fertility is being dis-
continued to continuously feed a large number of people 
(FAO, 2013).

Farmers use different methods to evaluate and iden-
tify their soils as fertile or infertile using soil colour, 
soil texture, depth, drainage and topography (Gebeyaw, 
2015). The indigenous knowledge commonly used by 
farmers  involves  leaving of crop residues on the field. 
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This is an organic matter management system. Some 
farmers  apply  animal waste  or manure  to  their  fields. 
Nutrient management is a vital factor for achieving the 
expected yield in arable crop production through the use 
of fertilizers, which is the major contributor to increas-
ing productivity (Khoshgoftarmanesh and Eshghizadeh, 
2011).

Xiaoying and Shubo (2015) reported that there is 
a transition in fertilizer application behaviour such that 
farmers now apply more fertilizers because of soil fertil-
ity decline and the desire to increase crop yield and den-
sity with the general use of chemical fertilizers instead 
of organic ones like animal manure and plant materials. 
However,  this may  not  be  true  for  different  locations, 
thus the need to research the utilisation of SFMPs in 
Osun state.

Achieving the objective of this study combined the 
following tasks: 

i. examination of the socio-economic characteris-
tics of the respondents;

ii.  identification of the arable crops cultivated by the 
respondents;

iii. identification  of  the  various  types  of  SFMPs 
used by the respondents as soil improvement 
strategies;

iv.  identification of the level of utilization of SFMPs;
v.  identification  of  the  various  sources  of  agricul-

tural information on SFMPs.

Hypothesis of the study
The hypothesis was stated in a null form: 

Ho1: There is no significant relationship between the 
selected socio-economic characteristics of the respond-
ents and the level of utilization of SFMPs.

MATERIALS AND METHODS

Procedure and sample size
The population of this study included all arable crop 
farmers in Osun state in the southwest of Nigeria. How-
ever, a multistage sampling technique was used to select 
the arable crop farmers across the state. The Osun State 
Agricultural Development Programme (OSADEP) has 
three agricultural zones (Ife/Ijesa, Iwo and Osogbo) with 
varying numbers of extension blocks. A random selec-
tion of two (2) extension blocks was made from each 
selected agricultural zone. Oriade, Obokun and Irewole 
were selected from Ife/Ijesa, while Iwo and Ola-Oluwa 

were selected from the Iwo Agricultural Zone. The next 
stage involved another random selection: three (3) exten-
sion cells from each selected extension block. The exten-
sion cells were selected based on the arable crop farmer’s 
dominance and their involvement in arable crop farming. 
Furthermore, 30% of the farmers were randomly select-
ed in each of the extension cells across the selected ex-
tension blocks that were used for this research work. The 
total number of respondents selected in Osun state was 
one hundred and sixty. Questionnaires and scheduled in-
terviews were used to get information from the farmers.

Method of data analysis
The data for this study were analyzed by using descrip-
tive and inferential statistics. The descriptive statistics 
included frequency count, percentages, mean, standard 
and weighted mean score, while the inferential statis-
tics employed Pearson Product Moment Correlation 
(PPMC) to test the hypotheses.

RESULTS AND DISCUSSION

Respondents’ socio-economic characteristics
Figure 1 shows the respondents’ socio-economic char-
acteristics.

Age of the respondents: About 33.5% of the farm-
ers are aged between 41–50, 33.8% are between 51 and 
60, 18.4% are above 60, 7.6% are between 31 and 40, 
7.0% are between 21 and 30, while 0.6% are 20 or less. 
The farmers’ mean age is 51.2. This reveals that most 
of the respondents are aged between 41–60. Igbalajobi 
et al. (2013) noted that Nigerian arable crop farmers 
are ageing. This is similar to the report of Adeola et al. 
(2014), who found that the average age of the farmers 
in southwestern Nigeria was 49.3%. This conforms with 
the report of John (2012) and Mahapatra (2019) that 
the average age of an Indian farmer is 50.1, while that 
of a US farmer is 58 (Zuluf, 2020), that of a Japanese 
farmer is 67, and that of a European farmer is more than 
65. Ng’ombe et al. (2014) argued that age significantly 
influences perception and farmers’ knowledge.

Sex of the respondents: Figure 1 shows the distribu-
tion of the respondents’ sex. 72.2% of the respondents 
were male, and 28.7% were female. This study reveals 
that there is a dominance of male farmers in arable crop 
farming in the selected states, which could be attributed 
to the energy-demanding activities involved. Amanze 
et al. (2012) found that men participate more actively 
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in arable crop farming than women, and Orifah et al. 
(2018) also observed that the dominance of males in 
farming could be a reflection of traditional restrictions 
placed on women which limit their right to own land 
and input resources in the study areas. 

Marital status of the respondents: The respondents’ 
marital status revealed that 12.7% are single, 80.4% are 
married, 4.4% are divorced, and 5.7% are widowed. This 
result shows that more than 80% are married. Ojediran 
et al. (2020b) suggested that marriage encourages peo-
ple to explicitly focus on high-yielding activities such 
as farming to produce enough crops for domestic con-
sumption and sales to satisfy other cash needs. The 
views of married people are respected within the rural 
communities (Ogunsumi, 2010; Adeola et al., 2017).

Distribution of the respondents by farm size: The 
distribution shows that about 29.7% have a farm size be-
tween 0.1–1 ha, about 27.8% have between 1.1–2.0 ha, 
29.1% have between 2.1–3.0 ha, 3.8% have 3.1–4.0 ha, 
1.9% have 4.1–5.0 ha, 7.6% have more than 5 ha, and the 
average farm size cultivated by the respondents is 2.6 ha. 
Adeola et al. (2017) also established that the average 
farm size used for cassava cultivation in Oyo State was 
2 hectares. This result shows that arable farmers in south-
western Nigeria are small scale farmers and this could 
lead to more intensive and efficient use of land resourc-
es. Kassie et al. (2015) revealed that small landowner 

farmers in rural Tanzania were more liable to adopt in-
tercropping, chemical fertilizers and conservation tillage 
as their integrated soil fertility management practices. 

Arable crops cultivated by the respondents 
The distribution of arable crops cultivated by the re-
spondents is shown in Fig. 2. The respondents planted 
maize (96.6%), cassava (91.9%), yam (68.1%), cow-
pea (33.1%), okro (25.6%), cocoyam (25.6%), Pigeon 
pea (2.5%), pepper (20.0%), melon (18.1%), potatoes 
(12.5%), tomatoes (8.9%) and soybean (6.3%). This 
shows that most of the farmers cultivate cassava, maize 
and yam. This is in line with the work of Adeola and 
Adetumbi (2015), who found that most of the farmers in 
southwestern Nigeria plant maize and cassava.

Types of SFMPs employed by the farmers
Figure 3 shows the types of SFMPs employed by the 
farmers. In Osun, 30.0% used animal dung, poultry ma-
nure was used by 48.7%, 2.5% of the respondents report-
ed the use of compost, and green manure was used by 
33.1%. This reveals that the organic manure used most 
by the respondents is poultry manure, followed by green 
manure and animal dung. This is comparable to an inves-
tigation by Adeniran et al. (2017), who reported that poul-
try manure and cattle dung are the most common organic 
manures used among maize farmers in Ido, Oyo State.

Fig. 1. Socio-economic characteristics of arable crop farmers
Source: field survey, 2021.
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The results showed that the synthetic fertilizers used 
by the respondents were NPK (73.1%), urea (71.2%) 
and muriate of potash (1.1%). This shows that NPK and 
urea are the major synthetic fertilizers used by arable 
farmers. This is comparable to the work of Bwambale 
(2015) on synthetic fertilizers. Orifah et al. (2018) re-
vealed that farmers in Jigawa were favourably disposed 

to synthetic fertilizer, the traditional practice of conven-
tional tillage and organic farmyard manure. Bwambale 
(2015) reported that farmers in Uganda commonly use 
traditional practices, organic manure, foliar fertilizers 
and synthetic fertilizers as soil fertility management 
practices. This shows that location can affect the trend 
of the prevalent SFMPs used. 
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Fig. 2. Arable crops cultivated by the respondents 
*Multiple responses recorded.
Source: field survey, 2021.

Fig. 3. Types of SFMPs employed 
*Multiple responses recorded. Percentages are in parentheses.
Source: field survey, 2021.
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Level of utilization of SFMPs employed
Table 1 shows the level of utilization of the SFMPs 
employed by the respondents. The results have been 
ranked in chronological order, with ridging across the 
slope coming in first (WMS = 2.81), rotational cropping 
second (WMS = 2.66), mulching third (WMS = 2.47), 
cover cropping fourth (WMS = 2.08), use of NPK fifth 
(WMS = 1.75), urea sixth (WMS = 1.27), the use of bush 
fallowing seventh (WMS = 0.98), green manure eighth 
(WMS = 0.88), poultry manure ninth (WMS = 0.77), 
animal dung tenth (WMS = 0.76), zero tillage rotational 
eleventh (WMS = 0.44), compost twelfth (WMS = 0.02) 
and muriate of potash thirteenth.

These results show that the farmers utilize ridging 
across the slope, rotational cropping, mulching, and cover 
cropping the most. It can be deduced that indigenous or 
traditional knowledge is more widely used in Osun state. 
This is followed by the usage of NPK and urea (synthetic 
fertilizer), then organic manure (green manure, poultry 

manure and animal dung). This shows that the farmers 
perceive soil fertility as a problem (Mugwe et al., 2009). 
This may be the reason for the use of various integrated 
practices (Bwambale, 2015). However, the major type 
planted by the respondents may also have played a role. 
Olaitan and Omomia (2006) and Orifah et al. (2018) ob-
served that cultural management practices like crop rota-
tion, planting of cover crops, mulching and ridging across 
the slope help in water conservation, controlling erosion 
and the improvement of soil organic matter through de-
composed leaves and crop residues. The low use of or-
ganic manure may be connected with bulkiness, quantity 
needed, smell and drudgery (Edeoghon et al., 2008).

Sources of agricultural information
Table 2 shows the sources of agricultural information 
used by the farmers. The farmers had various sources, 
ranging from radio (95.6%), friends/neighbours/fel-
low farmers (92.5%), the marketplace (80.1%), farmers 

Table 1. Level of utilization of SFMPs employed

Management practices Always Occasionally Rarely Never WMS Rank

Organic manure

Animal/cattle dung 32 (20.3) 8 (5.1) 8 (5.1) 110 (69.6) 0.76 10th 

Poultry manure 36 (22.8) 23 (14.6) 18( 11.4) 81 (51.3) 0.77 9th 

Compost – – – 155 (98.1) 0.02 12th 

Green manure 42 (26.6) 2 (1.3) 9 (5.7) 1.5 (66.5) 0.88 8th 

Synthetic fertilizers

NPK 72 (42.6) 30 (19.0) 15 (9.5) 41 (25.9) 1.75 5th 

Urea 42 (26.6) 59 (37.3) 14 (8.9) 43 (27.2) 1.27 6th 

Muriate of Potash 0 (0.0) 1 (0.6) 0 (0.0) 157 (99.4) 0.01 13th 

Cultural practices

Mulching 102 (64.6) 41 (25.9) 2 (1.3) 13 (8.2) 2.47 3rd 

Ridging across the slope 134 (84.8) 20 (12.7) 2 (1.3) 2 (1.3) 2.81 1st 

Zero tillage rotational 1 (0.6) 23 (14.6) 20 (12.7) 114 (72.3) 0.44 11th 

Cover cropping 75 (47.5) 39 (24.7) 26 (16.5) 18 (11.4) 2.08 4th 

Rotational cropping 87 (55.1) 41 (25.9) 17 (19.0) 13 (8.2) 2.66 2nd 

Bush fallowing 13 (8.2) 32 (20.3) 52 (32.9) 61 (38.6) 0.98 7th 

WMS – weighted mean score. Percentages are in parentheses.
*Multiple responses recorded.
Source: field survey, 2021.
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meetings (75.6%) and co-operative society (74.4%) as 
the main sources of information. Others include exten-
sion agents (63.1%), agro-fertilizer dealers (50.0%), tel-
evision (40.5%), traditional rulers (25.0%), internet or 
social media groups (19.4%), newspapers or magazines 
(14.4) and phone messages (11.3%). Major sources of 
information were 2-way and regular sources of interac-
tion. Nowadays, radio has call in options, and because 
of the coverage, somebody’s question may have pro-
vided answers for others (Mittal and Tripathi, 2009). 
The observed results are unlike those found by Adeola 
and Adetumbi (2015), who reported extension agents as 
prominent sources of information for farmers.

Correlation between socio-economic 
characteristics and level of utilisation of 
SFMPs
The results of the Pearson’s product-moment correla-
tion  (PPMC) analysis  show  that  a  significant  relation-
ship exists between age (r = 0.20*; p = 0.01), farm 
size (r = 0.16*; p = 0.04), and the level of utilisation of 
SFMPs. This shows that the level of SFMPs used by the 
farmers was a function of their age and farm size. The 
alternative hypothesis was accepted. This is similar to 
a report by Ojediran et al. (2020a).

Table 3. Correlation between socio-economic characteristics 
and level of utilisation of SFMPs

Variable r-value p-value remarks

Age 0.20* 0.01 S

Marital status 0.67 0.39 NS

Farm size 0.16* 0.04 S

NS – not significant, S – significant.
*Significant at 5% level.
Source: field survey, 2021.

CONCLUSION AND RECOMMENDATION

This study reveals that arable crop farmers are mostly 
married males, aged 51 years, using an average of 2.6ha 
farm size and cropping mainly maize, cassava, and yam. 
The respondents use cultural methods, synthetic fertiliz-
ers, and organic manures in that order as SFMPs. The 
level of utilisation of SFMPs is predominantly cultural 
methods of ridging across the slope and rotational crop-
ping and mulching; synthetic fertilizers: NPK and urea; 
and organic manure: poultry manure and animal dung. 
The major sources of information regarding SFMPs 
were radio, fellow farmers and the marketplace. PPMC 
analysis showed that age and farm size are significantly 
related to the level of SFMPs. This shows that the lev-
el of SFMPs used by the farmers is a function of their 
age and farm size. In conclusion, the respondents were 
small scale farmers who mainly utilize cultural methods 
of  SFMPs  and  are mainly  influenced  by  crop  type  as 
a function of age and farm size. Therefore, farmers need 
to be educated in the utilization of relevant SFMP tech-
niques or those combinations of them that conserve soil 
fertility sustainably.
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Abstract. Health claims increase consumer awareness, knowl-
edge, and health consciousness. However, front and back la-
bels, which are widely used for marketing purposes, raise 
doubts about consumer tendencies towards paying attention 
to health claims and reasons for their placement. Therefore, 
the aim of this article is to investigate, using the Theory of 
Planned Behaviour, the extent to which intention to pay atten-
tion to health claims is determined by its predictors. An ex-
tended model based on the theory was used to identify factors 
that shape attitudes towards health claims and the intention to 
pay attention to them. In order to achieve this, we conducted 
a study on 552 people, and the data allowed us to verify the 
statistically proposed theoretical model. The study revealed 
that while trust is the main factor determining attitude towards 
health claims, the impact of subjective knowledge is negative. 
Research is important from the perspective of the theoretical 
understanding of consumer attitudes but can also be practically 
used to properly influence consumers in terms of consumption 
of healthy products.

Keywords: food claims, health consciousness, consumer in-
tentions, health education, theory of planned behaviour

INTRODUCTION

Consumption of unhealthy food is one of the major risk 
factors for developing non-communicable diseases (De-
Magistris, 2020). These diseases are specifically caused 
by a diet rich in high-energy food, fat, sugar and salt, and 

low in fruit, vegetables and dietary fibres (Montagnese 
et al., 2019). The awareness of these facts among con-
sumers is constantly increasing, which is reflected in the 
growing interest in consumption of products with higher 
nutrient compositions (Bloomberg, 2019). One of the 
key mechanisms proposed to encourage the implemen-
tation of a healthier diet is the provision of information 
on food packaging (Jo and Lusk, 2018), such as health 
claims. 

Health claims are non-obligatory texts on food la-
bels. They describe the relationship between a food 
substance (food, food component or dietary supplement 
ingredient) and the reduced risk of disease or health-re-
lated conditions (USFDA, 2021). Their function is only 
informative, but their form is very precisely described 
by lawmakers. Since their introduction, consumer inter-
est in claims has been steadily growing (Tugault-Laf-
leur and Black, 2019). According to Ballco and Gracia 
(2020), consumers would use them more often if they 
were more available. The use of health claims has al-
ready increased significantly, especially in EU countries 
(Pravst et al., 2018). Nowadays, their implementation is 
a common practice (Hieke et al., 2016). However, there 
is no conclusive information as to whether claims are 
really effective (Talati et al., 2018).

Setiawati et al. (2018), in their research on healthy 
eating based on the Theory of Planned Behaviour (TPB), 
have shown that there is a positive relationship between 
health awareness (consciousness) and attitudes towards 
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certain foods. As indicated above, education and trust 
may also influence attitudes. Moreover, HCs may cre-
ate more favourable attitudes towards products (Ko-
zup et al., 2003). These observations are in accordance 
with the Theory of Planned Behaviour (Ajzen, 1991), 
which is a popular socio-psychological model used for 
understanding and predicting intentions and behaviour 
(2015). In addition, Ajzen has suggested that attitudes 
are usually a good predictor of intentions when their 
intensity is high (Ajzen, 1991). We modified this vari-
able and used attitude towards paying attention (APA) 
to health claims, as specified in our survey. Therefore, 
with a positive and strong attitude towards paying at-
tention to health claims, the intention to pay attention 
to health claims should be stronger. Moreover, it has 
been shown that attitudes have strong correlations with 
behavioural intentions (Shaw and Shiu, 2002). Subjec-
tive norm (SN) is another important factor influencing 
intentions. It may be defined as social pressure or influ-
ence that enables people to perform a certain behaviour 
(Sreen et al., 2018). According to Ajzen (1991), “the 
global measure of SNs is the extent to which important 
others would approve or disapprove of an individual’s 
behaviour”. In the majority of studies on the topic, it has 
been demonstrated that SNs play a significant role in 
determining intentions (Bhutto et al., 2019; Sultan et al., 
2020), but some authors claim they are an irrelevant pre-
dictor (Paul et al., 2016). Finally, perceived behavioural 
control (PBC) is the third factor that influences Inten-
tions. This is the perceived ease or difficulty in carrying 
out a particular behaviour and, therefore, it reflects past 
experiences and anticipated obstacles (Paul et al., 2016). 

Although TBP is a popular social-psychological mod-
el based on attitudes, subjective norms and perceived be-
havioural control (Ajzen, 1991), to the best of our  knowl-
edge, there are no articles describing health claims tested 
under TPB that emphasize variables such as attitude to-
wards paying attention (APA) to health claims or inten-
tion to pay attention (IPA) to health claims.

Overall, there is no consensus regarding the impact 
of health claims on intentions and consequently on be-
haviour (Steinhauser and Hamm, 2018). There are also 
discrepancies in the reported effects of various claims 
(Hieke et al., 2015; Kaur et al., 2017). Therefore, the 
aim of this article is to investigate, using the Theory of 
Planned Behaviour, the extent to which intention to pay 
attention to health claims is determined by its predic-
tors: attitude towards paying attention to health claims, 

subjective norm and perceived behavioural control. 
Moreover, the secondary aim is to discover to what ex-
tent attitudes are influenced by health consciousness, 
trust and knowledge, which for the purposes of this 
study will be presented as subjective knowledge about 
the impact of what is eaten on health. This led to the fol-
lowing hypothesis: health consciousness (H1), subjec-
tive knowledge (H2) and trust (H1) are positively relat-
ed to attitude towards paying attention to health claims; 
attitude towards paying attention to health claims (H4), 
subjective norm (H5), perceived behavioural control 
(H6) are positively related to intention to pay attention 
to health claims. The empirical model is presented in 
Figure 1.

MATERIALS AND METHODS

The research was based on Ajzen’s Theory of Planned 
Behaviour (Ajzen, 1991). The model used in this paper 
consists of several variables, which include items veri-
fied by other authors, used in other studies and presented 
in previously published articles. The variables used are 
attitude towards paying attention (APA) to HCs – includ-
ing 5 items e.g., bad (1) – good (7) (Han et al., 2019), 
perceived behavioural control (PBC) – including 3 items 

T

SK

HC APA

SN

PBC

IPA

Fig. 1. SEM model
IPA – intention to pay attention to health claims, PBC – per-
ceived behavioural control, SN – subjective norm, APA – atti-
tude towards paying attention to health claims, T – trust, SK – 
subjective knowledge, HC – health consciousness.
Source: own elaboration based on Ajzen, 1991.
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e.g., “Whether or not I pay attention to health claims 
is completely up to me” (Contini et al., 2020; Kim and 
Hwang, 2020; Yadav and Pathak, 2016)  and subjective 
norm (SN) – including 3 items e.g., “Most people who 
are important to me pay attention to health claims” (Ait-
ken et al., 2020; Contini et al., 2020). All of them were 
used as predictors of intention to pay attention (IPA) to 
health claims (HCs) – including 3 items e.g., “I intend to 
pay attention to health claims while shopping” (Tudoran 
et al., 2009). In addition, since consumers with a par-
ticular concern for health and a healthy diet are more 
interested in health-related information (Hoppert et al., 
2014), but also based on the research by Carrillo et al. 
(2014) and Lähteenmäki (2013) who claim that knowl-
edge of claims influences food choices, and based on 
the research by Klopčič et al. (2020) showing the role 
of trust, the authors have decided to add 3 variables to 
the analysed model. The following 3 predictors of at-
titudes were used – subjective knowledge about the im-
pact of what is eaten on health (SK) – including 3 items 
e.g., “I know about food substances and their relation to 
health” (Piha et al., 2018), trust (T) – including 3 items 
e.g., “I trust health claims” (Konuk, 2019), and health 
consciousness (HC) – including 4 items e.g., “I reflect 
about my health a lot” (Hansen et al., 2018; Michaelidou 
and Hassan, 2008; Talwar et al., 2021). Items in all ques-
tions were rated on a 7-point Likert scale. 

The main survey was conducted online among a sam-
ple of 649 USA residents and based on the Amazon Me-
chanical Turk (MTurk) platform. The participants were 
informed about the volatility of the study, the possibility 
of its termination at any time and the purposefulness of 
the study and the use of the collected data. They were 
also compensated for completing the survey. After re-
jecting surveys that did not pass the verification with 
regard to attention checking questions, a sample of 552 
respondents was selected for the final analyses. Since 
our research focused on health issues and food purchas-
es, the sample size obtained produced very reliable and 
credible results. The mean age of the respondents was 
39.54 years (SD = 12.33, Min = 18, Max = 75). The 
group of respondents was evenly divided according to 
social and economic demographics (Table 1).

In order to verify the obtained data, the research tool 
was first assessed before the structural research model 
was created. In addition, bootstrapping was performed 
on 5,000 re-samples. At the beginning of the analysis, 
the convergent and discriminant validity of the given 

Table 1. Description of the study group

Variable Option Frequency Percent 

Gender Female 285 51.6

Male 262 47.5

Prefer not to say 5 0.9

Education Lower than high school 1 0.2

High school or equivalent 123 22.3

Bachelor’s degree 301 54.5

Master’s degree 106 19.2

Doctorate 11 2.0

Other 10 1.8

Household 
size

1 58 10.5

2 124 22.5

3 151 27.4

4 160 29.0

5 40 7.2

more than 5 19 3.4

Employment Full-time 335 60.7

Part-time 74 13.4

Retired 29 5.3

Self-employed 50 9.1

Student 11 2.0

Unable to work 7 1.3

Unemployed 46 8.3

Income ≤ $19.999 35 6.3

$20.000–$29.999 48 8.7

$30.000–$39.999 60 10.9

$40.000–$49.999 72 13.0

$50.000–$59.999 77 13.9

$60.000–$69.999 86 15.6

$80.000–$89.999 53 9.6

$90.000 ≥ 121 21.9

Buying food More than 4 times a week 16 2.9

3–4 times a week 75 13.6

Twice a week 210 38.0

Once a week 218 39.5

Less than once a week 33 6.0

N = 552.
Source: own survey.
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items and the composite reliability of variables (Hill 
and Hughes, 2007) were checked. Convergent validity 
tests whether constructs that are expected to be related 
are, in fact, related. Discriminant validity tests whether 
constructs that should have no relationship do not re-
ally have it. Finally, composite reliability measures 
internal consistency within scale items. The hetero-
trait-monotrait ratio of correlations (HTMT), which is 
a measure of similarity between latent variables, was 
also used to assess discriminant validity. Finally, struc-
tural equation modelling (SEM), also known as path 
analysis, was conducted. SEM includes models that ex-
plain relationships between measured (observable/man-
ifest) and latent (non-observable) variables. It is used 
to analyse structural relationships and allows cause-and-
effect relationships to be identified, considering differ-
ent dependencies at the same time. All analyses were 

conducted using RStudio, R Compiler (Revelle, 2013), 
Lavaan and SemTool packages (Rosseel, 2012). 

RESULTS

Assessment of the research tool
Confirmatory factor analysis showed that all factor load-
ings exceeded the min of 0.6 (Chin, 1998). Cronbach’s α 
coefficients ranged from 0.75 to 0.95. Additionally, the 
composite reliability (CR) parameter ranged between 
0.75–0.95, which is above the cut-off value (Hair et al., 
2011). Finally, in all cases, the average variance extract-
ed (AVE) was higher than the approved minimum of 0.5 
(Hair et al., 2011) and ranged from 0.51 to 0.87. Thus, it 
can be concluded that the results show internal consist-
ency of multiple indicators (Bagozzi and Yi, 2012). All 
the results are presented in Table 2.

Table 2. Confirmatory factor analysis

Construct Item Loading p value Cronbach’s α CR AVE

1 2 3 4 5 6 7

Health consciousness (HC) HC1 0.73 *** 0.83 0.75 0.51

HC2 0.74 ***

HC3 0.72 ***

HC4 0.65 ***

Subjective knowledge (SK) SK1 0.85 *** 0.9 0.85 0.72

SK2 0.82 ***

SK3 0.86 ***

Trust (T) T1 0.76 *** 0.91 0.75 0.64

T2 0.84 ***

T3 0.78 ***

Attitude towards paying atten-
tion (APA) to health claims

APA1 0.86 *** 0.94 0.93 0.76

APA2 0.9 ***

APA3 0.84 ***

APA4 0.93 ***

APA5 0.84 ***

Subjective norm (SN) SN1 0.79 *** 0.9 0.82 0.67

SN2 0.83 ***

SN3 0.84 ***
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The heterotrait-monotrait ratio of correlations (Ta-
ble 3) showed results below the suggested 0.9 (Henseler 
et al., 2015), which indicates that all parameters were in-
dependent. This also indicates that discriminant validity 
was established (Henseler et al., 2015). As suggested by 
Schumacker and Lomax (2017), various measures were 
used to evaluate the model and all met the suggested 
ranges: RMSEA = 0.060, GFI = 0.907, AGFI = 0.876, 
CFI = 0.959, NFI = 0.933, chi2 = 673.4 and df = 225 
(Hair et al., 2017; Marsh and Hocevar, 1985). As the 
validity of the proposed model was confirmed by the 
above results, further analyses of individual relation-
ships were performed.

Path analysis
The final part of the study was a path analysis (Table 4), 
which can also be described as a causal modelling 

approach to exploring the correlations within a defined 
network. The applied model explained the high level of 
variability of intention to pay attention (IPA) to health 
claims (R2 = 0.66). The impact of trust (T) on attitude 
towards paying attention (APA) to HCs (H3) was 0.61 
(p < 0.01), and in the case of health consciousness (HC) 
(H1), it totalled 0.34 (p < 0.01). The impact of subjec-
tive knowledge (SK) (H2) on APA was statistically sig-
nificant, but its direction was different than assumed 
(β = −0.36, p < 0.01). Among the 3 variables affecting 
intentions, 2 out of the 3 hypotheses were confirmed. 
Thus, β for the effect of attitude towards paying attention 
(APA) on intention to pay attention to HCs (IPA) (H4) 
was 0.17 (p < 0.01), while in the case of subjective norm 
(SN) (H5), it equalled 0.61 (p < 0.01). The hypothesis 
regarding the impact of perceived behavioural control 
(PBC) on IPA (H6) was not confirmed (β = 0.03, ns). 

Table 3. Discriminant validity

Construct HC SK T APA SN PBC IPA

Health consciousness (HC) 1.00

Subjective knowledge (SK) 0.71 1.00

Trust (T) 0.39 0.47 1.00

Attitude towards paying attention (APA) to health claims 0.33 0.27 0.56 1.00

Subjective norm (SN) 0.52 0.48 0.66 0.49 1.00

Perceived behavioural control (PBC) 0.35 0.25 0.13 0.20 0.29 1.00

Intention to pay attention (IPA) to health claims 0.56 0.53 0.67 0.54 0.72 0.30 1.00

Source: own survey.

Table 2 – cont.

1 2 3 4 5 6 7

Perceived behavioural control 
(PBC)

PBC1 0.63 *** 0.74 0.76 0.53

PBC2 0.94 ***

PBC3 0.6 ***

Intention to pay attention 
(IPA) to health claims

IPA1 0.95 *** 0.95 0.95 0.87

IPA2 0.94 ***

IPA3 0.91 ***

*** p < 0.001.
Source: own survey.
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DISCUSSION

The aim of this article is to investigate, using the Theory 
of Planned Behaviour, the extent to which intention to 
pay attention to health claims is determined by its pre-
dictors. For this purpose, the influence of perceived be-
havioural control (PBC), subjective norm (SN) and at-
titude towards paying attention (APA) to health claims 
on the above-mentioned intention has been analysed. 
In addition, the role of trust (T), subjective knowledge 
(SK) and health consciousness (HC), as well as its im-
pact on attitudes, have been verified. Our research is not 
representative, however, the size of the sample and its 
sociodemographic structure allow us to conclude that 
the results of our research are highly reliable.

The first finding resulting from this study concerns 
trust. This factor affects attitude towards paying atten-
tion to health claims the most (Table 4). This means 
that the more consumers trust health claims, the more 
they may prefer products associated with them. This 
can be a significant clue for food producers when it 
comes to using claims that consumers already trust. 
The results of this study are somewhat similar to 
those obtained by Benson et al. (2019) who showed 
that consumers trust claims. Other research showed 
that confidence in claims is one of the main determi-
nants of consumer food product selection (Annunzi-
ata et al., 2016). Additionally, trust may appear to be 
a powerful tool for customers to make food choices, 
which is in line with our results showing that trust 
is the most significant factor influencing APA. How-
ever, the subject of trust seems to require further  
investigation. 

We have assumed that, like trust, subjective knowl-
edge about health claims would also be an important 
factor influencing attitudes (Table 4). However, the 
results showed that SK had the opposite effect on at-
titudes. Thus, the higher its level, the more negative 
the attitude towards health claims. Therefore, it might 
be the case that for some customers, health claims con-
stitute nothing special. Moreover, it may seem to them 
that claims are only another marketing tool (Pereira et 
al., 2019), only raising the price of the product and, as 
such, the product may seem unnecessarily expensive. 
Research on the role of knowledge regarding food and 
health claims is not homogeneous. Hung and Verbeke 
(2019) claimed that there was a positive association be-
tween understandability and reliance on health claims. 
However, there is also research that found the opposite 
results, more in line with those achieved in this study. 
According to Cavaliere et al. (2016), consumers with 
low nutritional knowledge have a greater interest in nu-
tritional claims. It seems that the role of knowledge is 
definitely worth further analysis.

In the presented study, we have shown that health 
consciousness has a significant impact on attitudes (Ta-
ble 4). Its importance has been confirmed by various tri-
als in which it has been indicated that health conscious-
ness acts as a motive for particular food purchasing and 
consumption (Hansen et al., 2018) or buying intentions 
(Shin and Mattila, 2019). The results from this study are 
in opposition to articles demonstrating that health con-
sciousness may not affect intentions (Pino et al., 2012). 
Nonetheless, as indicated in the given study, claims build 
a certain amount of health consciousness in societies in 
which the introduction of claims has been underpinned. 

Table 4. SEM results

Endogenous Variable Exogenous Variable Beta B SE p-value CI lower CI upper

IPA APA 0.17 0.24 0.09 ** 0.04 0.39

SN 0.71 1.22 0.23 *** 0.88 1.80

PBC 0.03 0.06 0.09 ns –0.13 0.23

APA HC 0.34 0.43 0.16 ** 0.17 0.79

T 0.61 0.78 0.12 *** 0.56 1.06

SK –0.36 –0.46 0.15 ** –0.81 –0.22

*** p < 0.001, ** p < 0.01, ns – not significant.
Source: own survey.
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In addition, health consciousness itself is also important 
for people to pay attention to claims.

In this study, we have further shown that just as the 
influence of certain predictors on attitudes is diverse, so 
is it the case for intention predictors – attitude, subjec-
tive norm and perceived behavioural control. Within the 
context of the first two variables, we have proven that 
intentions are more influenced by subjective norm than 
APA. However, the influence of APA is still significant 
(Table 4). The results of our research are also consistent 
with the results obtained by various authors who refer to 
subjective norm and claim that it plays a significant role 
in determining intentions (Bhutto et al., 2019; Sultan et 
al., 2020). However, the present results are inconsistent 
with those of some researchers who have emphasized 
that the relationship between attitudes and intentions is 
very high (Al-Swidi et al., 2014), or that attitudes are 
the primary factor influencing intentions (Spence et al., 
2018). We have assessed subjective norms and noted 
that they have a great influence on intentions, further 
indicating that paying attention to health claims is still 
more conditioned by external (social) factors than in-
ternal ones, which also means that consumers are more 
driven by the belief that they should eat more healthily 
than they should or would like to. Thus, the influence 
of health claims on intentions is not simple. Neverthe-
less, it is associated with some intellectual effort and the 
occurrence of subjective norms related to relying on it. 

In this study, like was done in the one by Yazdan-
panah and Forouzani (2015), we have shown that per-
ceived behavioural control does not significantly influ-
ence intentions (IPA), which stands in contrast to the 
results obtained by Carfora et al. (2021), who indicated 
that perceived behavioural control may be the most im-
portant predictor of intentions. We have estimated that 
the problem regarding the lack of perceived behavioural 
control influence may be related to whether, according 
to consumers, behavioural control relates to physical ac-
cess to the product containing claims, or perhaps to the 
fact of seeing and understanding the claims. 

An important scientific implication of our research is 
the confirmation of the impact of subjective knowledge, 
health awareness and trust on attitude towards paying 
attention to health claims, and at the same time showing 
that the level of knowledge can have a negative impact 
on attitudes. This stands in opposition to the assump-
tions underlying the introduction of claims into the leg-
islature of many countries. It was assumed that a high 

level of knowledge about claims would mean a stronger 
reliance on them. It turns out that this does not have to 
be true. In addition, as the level of trust of individual 
consumers varies, despite having a strong overall im-
pact on attitudes, the practitioners might consider in-
creasing the importance of claims even more by, for 
example, focusing on their occurrence on the packaging 
in accordance with the guidelines of the relevant organi-
zations (FDA, EFSA), while emphasizing the authority 
of those organizations. They might also consider further 
distinguishing claims from other texts, including mar-
keting claims. In addition, both individual governments 
and food producers should be more focused on creat-
ing information or marketing campaigns emphasizing 
the role of claims, especially in the context of trust. In 
the case of the inverse impact of the level of knowledge 
on consumer attitudes, producers of food for special 
purposes, the consumers of which may be people with 
a high level of nutritional knowledge, might consider 
the appropriateness of health claims for these products 
on their packaging.

The performed study has some limitations that should 
be considered. The first one refers to the use of the sub-
jective knowledge parameter instead of trying to verify 
the actual level of respondents’ knowledge. In addition, 
the research was not based on actual products available 
on the market. Moreover, not all of the health issues 
have been investigated in depth, i.e., with regard to the 
possible effects of body mass index on health conscious-
ness. In addition, no specific health claims have been 
analysed. Furthermore, we did not conduct the analysis 
related to different sociodemographic profiles or ethnic 
factors. Ultimately, the research was conducted on an 
individualistic society (USA), and furthermore, the data 
were not compared to other societies – especially col-
lective ones. We believe that the above limitations may 
constitute scope for future analyses.

CONCLUSIONS

In our article, we have managed to characterize the fac-
tors influencing APA and have proved their influence on 
this variable. Moreover, we have determined 66.6% of 
the variance of the model. The main implications of the 
study refer to the fact that subjective norm appeared to 
be the most important determinant of intentions, where 
perceived behavioural control seemed to be insignifi-
cant. The results of the impact of this variable was the 
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opposite in some studies (Carfora et al., 2021). There-
fore, we consider our research to have added value and 
to be a possible target for future, more detailed studies. 
In addition, attitude towards paying attention to health 
claims is highly impacted by trust and inversely influ-
enced by subjective knowledge, which confirms the 
high importance of trustworthy messages contained in 
claims. Consequently, the message is put forward that 
claims may be incomprehensible to consumers. Addi-
tionally, the potential role of simplified claims or other 
methods that might replace health claims should be con-
sidered. One example of a simplified system is the nutri-
score system, which has already been launched in the 
European Union.
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Abstract. The macroeconomic policies enacted by the South 
African government after democracy and their effects on 
the welfare of resource-poor farmers remains a subject of 
scholarly interest. It is not known if farmers are cushioned 
against exogenous macroeconomic shocks. The aim of this 
study was to analyse citrus price volatility in National Fresh 
Produce Markets and to study the effects of macroeconomic 
policy shocks. Secondary data for prices was sourced from 
the Johannesburg National Market. GARCH was employed 
as an empirical model to estimate price volatility. Accord-
ing to the results, price volatility for lemon and soft citrus 
is statistically insignificant. Price volatility for oranges was 
statistically significant at a 99% persistence level (α = 0.39, 
p = 0.0030) and (β = 060, p = 0.0000). The exchange rate (α = 
0.05, p = 0.0000), CPI (α = –0.26, p = 0.0035) and prime lend-
ing rates (α = 0.12, p = 0.0026) were significant in explaining 
price volatility in oranges. Added values of the coefficient of 
α and β for Grapefruit amounted to 1.1, which means the price 
volatility was explosive. High levels of price volatility mean 
farmers are faced with the difficulty of projecting expected 
levels for farm income and profitability. The results provide 
insights into farm planning and decision making. It is recom-
mended that the government provide farmers with resources 
that can cushion against price instability and enable them to 
access export markets. 

Keywords: resource-poor, farmers, price, volatility, macro-
economic policies

INTRODUCTION

As a result of democratic dispensation, which culmi-
nated in the lifting of trade sanctions and the pursuit of 
the reintegration of the economy into global markets, 
the South African government introduced sweeping 
policy reforms. For the purposes of this study, impor-
tant policies that were introduced include the Land 
Restitution and Redistribution Act, deregulation of ag-
ricultural markets, trade liberalization and inflation tar-
geting. To address the socioeconomic challenges faced 
by resource-poor farmers that benefited from the Land 
Reform programme, such as lack of skills and poor ac-
cess to resources (i.e., markets, farm inputs, technology, 
farm credit and information), between 2004 and 2009, 
the South African government introduced a number of 
farm support programmes. These included the Com-
prehensive Agricultural Support Programme (CASP), 
Ilima-Letsema (meaning cooperatives in English), the 
Micro Agricultural Financial Institution of South Africa 
(MAFISA), Fetsa Tlala Integrated Food Production ini-
tiative, Land Care programme and Recapitalization and 
Development Programme (RADP). While these different 
programmes had different delivery mandates, the over-
riding goal was to enhance successful implementation 
of the Land Reform programme through realisation of 
optimal farm-level productivity and commercialization 
of agricultural outputs (Cousins, 2016). Historically, the 
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prevalent feature for most of these farmer support pro-
grammes is the provision of fertilizer, seeds, infrastruc-
ture equipment and other planting material.

With regard to marketing, the deregulation of agri-
cultural markets, which culminated in the abolishment 
of agricultural subsidies and marketing boards, was 
reported as per the literature (Bernstein, 2013. It was 
noted that market liberalization harmonised trade tar-
iffs, thereby making it easy for other countries to export 
their agricultural products into South Africa (Erten et 
al., 2019). In 2000, to bring about price and currency 
stability, the South African Reserve Bank promulgated 
a new macro-economic policy dubbed inflation target-
ing (SARB, 2011). Under the inflation targeting regime, 
the repo rate, which is the interest rate with which the 
SARB borrows money from commercial banks, became 
an instrument for stabilising inflation and the value of 
the exchange rate. By adopting a free-floating exchange 
rate, the value of the Rand would be determined by the 
forces of demand and supply (Miyajima, 2020). This de-
velopment ushered in a new era for the independence of 
the SARB, where henceforth it could separate its func-
tions from those of politicians (e.g., job creation) and 
focus mainly on the maintenance of price stability. Ky-
dland and Prescott (1997) and Barro and Gordon (1983) 
believed that the independence of Central Banks would 
result in lower inflation and good prospects for econom-
ic growth (Aguir, 2017).

These policy reforms delivered a mix of results. Ac-
cording to Sihlobo and Qobo (2021), deregulation of 
agricultural markets and trade liberalization worked in 
favour of the established commercial agricultural sector. 
The commercial sector achieved growth in productivity 
and increased export competitiveness, but these results 
were not achieved among resource-poor farmers. As 
of 2017, 80% of the total value of agricultural output 
was produced by just a few commercial farmers (i.e., 
40122 individuals), and less than 20% was produced by 
2 million smallholder farmers (StatsSA, 2020). On the 
question of whether the farmer support programmes are 
effective, recent studies by several researchers, namely 
Maka and Aliber (2019) and Rusenga (2020), Mncina 
and Agholor (2021) and Zantsi et al. (2021), have paint-
ed a bleak picture. They posit that these programmes to 
a large extent are poorly designed and not fit for pur-
pose as they do not address the needs of resource-poor 
farmers. Most of the farmer support programmes are 
poorly coordinated and there is late delivery for some 

of the services (Mncina and Agholor, 2021), whereas 
a high number of farmers struggle to access markets, 
especially export markets (Rusenga, 2020). Specifi-
cally for citrus, Bitzer and Buman (2014) posit that the 
support programmes designed for resource-poor citrus 
producers were not efficient to enable them to meet 
the stringent quality requirements of export markets. 
The researchers further caution that the existing stra-
tegic partnership models (this being a sub programme 
under RADP), where white commercial farmers assist 
black farmers to access export markets, are not sus-
tainable as they create a dependency syndrome (Bitzer 
and Buman, 2014). Genis (2018), in the study where 
he looked into the transferred land reform projects in 
South Africa, reported that resource-poor citrus farmers 
struggle to access export markets and that they rely on 
local markets. A recent study involving field research 
conducted between September 2020 and May 2021 in 
four provinces, namely Gauteng, Limpopo, Mpuma-
langa and KwaZulu-Natal, among 40 vegetable produc-
ers operating small-scale (0.25ha to 5ha) and medium 
scale (5ha to 50ha) operations had discovered that these 
farmers did not have access to export markets (Wegerif, 
2022). The important market facilities for these farm-
ers included municipal fresh produce markets used by 
more than 50% of interviewed farmers, informal bakkie 
traders (12%) and retail supermarkets (30%) (Wegerif, 
2022). Farmers far away from Gauteng province, by al-
most 496 kilometres (such as those of Vhembe district 
in Limpopo), among others, supplied their produce to 
the Joburg market (Wegerif, 2022). 

The situation is different to other countries in sub-
Saharan Africa, where small-scale farming (from as 
small as 0.25ha in extent) remains the lifeblood of the 
economy (FAO, 2015). A number of innovative strat-
egies, such as contract-grower schemes and public-
private partnerships (e.g., in Mozambique) (Mangeni, 
2019), cooperative schemes (e.g., in Kenya) (FAO, 
2015) and advanced telecommunications technologies 
(e.g., in Ghana) (Wyche and Steinfield, 2016), are effec-
tive for accessing export markets. 

With regard to the inflation-targeting policy frame-
work, among others, the important channels through 
which this policy manifests itself in the economy in-
clude movements in exchange rates, interest rates and 
consumer price inflation (Oladipo, 2017). In a study 
by Aye and Odhiambo (2021) based on 39 developing 
countries that adopted inflation targeting, it is said that 
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when inflation in these countries exceeded the threshold 
of 5.9%, growth in the agricultural sector declined, and 
there was an acceleration of inflation in these countries. 
These macroeconomic factors can serve as exogenous 
factors that can give rise to price instability in local 
markets. The implications are that, while resource-poor 
farmers are already struggling because of poor farmer 
support programmes, they are also facing the risk of 
price uncertainty in local markets. In this study, we 
analyse citrus price volatility as citrus is of strategic 
significance to the economy. During the 2017/18 sea-
son, the citrus industry was responsible for R19 billion, 
South African currency, that was contributed to the total 
gross value of agricultural production in South Africa 
(NAMC, 2020). Citrus commodities in South Africa are 
some of the few export-orientated commodities that can 
be grown in almost all of the provinces (eight out of 
nine) (CGA, 2022) and carries high potential for devel-
opment. In the world at large, price volatility in the ag-
ricultural sector remains an area of interest as it affects 
long-term planning (FAO, 2011). 

LITERATURE REVIEW

The global food crises of 2007–2008 brought the is-
sue of food price volatility into policy discourse (Lang, 
2010). This food crisis resulted in social unrest across 
the world, and this has since triggered renewed interest 
in research into the area of food price volatility (Tadesse 
et al., 2016). A study that looked into the price volatility 

of selected grain crops in Germany discovered that, 
among other factors, macroeconomic factors such as 
petrol price volatility and exchange rate were important 
(Ott, 2014). In Africa, food price volatility is said to be 
the major cause of household food insecurity, and it has 
the potential to incite political instability and attacks on 
civilians by insurgent groups (Rezaeedaryakenari et al., 
2020). Tadesse et al. (2016) have since formulated three 
major categories for the causes of food price volatility. 
These include root causes (e.g., weather and macroeco-
nomic shocks), conditional causes (e.g., high market 
concentration) and internal drivers (e.g., market specu-
lation and trade bans) (Tadesse et al., 2016). Perhaps the 
category for root causes, of which one of the examples 
is macroeconomic factors, requires more attention be-
cause if not addressed, its effects can be systematic and 
end up creating a vicious cycle. 

Figure 1 shows that key macroeconomic indicators, 
e.g., CPI, interest rate and exchange rate, for the period 
of 2010 to 2022 have been unstable (see Fig. 1). It can 
be seen that in January 2010, May 2014, February 2016 
and January 2017, the CPI exceeded the SARB’s target 
band of 3 to 6% (see Fig. 1). Since 2014, both the Rand 
and the prime lending rate have exhibited an upward tra-
jectory, with the Rand losing value against the dollar for 
most of that time. For almost a decade, i.e., December 
2012 to January 2020, the prime lending rate followed 
in the same direction as the movement of the Rand, and 
this is because it is used as an instrument to limit the 
supply of money into the economy. The spikes that are 
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showing in May 2020 are because of the covid-19 pan-
demic. These factors can have adverse effects on the 
prices of agricultural produce. In a study that covered 
the period 1984 to 2014, Mazorodze and Tewari (2018) 
posited that, during this period, the undervalued Rand 
boosted growth in agricultural exports. 

As the Rand weakens, locally produced goods and 
services become cheaper to international buyers (Ma-
zorodze and Tewari, 2018). Aye and Odhiambo (2021) 
posit that there is a need to balance currency undervalu-
ation and control of inflation. In an environment where 
key farm inputs (e.g., fuel and machinery) are imported 
from abroad, which is the case in South Africa, a weaker 
rand means that these items are more expensive, and this 
can lead to high inflation. The effects of interest rates 
on resource-poor farmers have been studied already. In 
the work of Chisasa and Makina (2012), it is said that 
in South Africa, due to upward movements of interest 
rates, the ratio of credit for small-scale farmers to total 
private sector credit declined from 18% in 1986 to 1% 
in 2009. 

Based on the available literature, a number of studies 
in South Africa that looked into price volatility paid more 
attention to grain crops. Sayed and Auret (2020) recent-
ly looked at the volatility transmission of white maize 
from other countries to South Africa. In South Africa, 
there has never been a study looking into price volatility 
for citrus, and this constitutes a knowledge gap. Based 
on the above discussion, this study attempts to study cit-
rus price volatility in the South African National Fresh 
Produce Markets, this being the single most important 
marketing facility for resource-poor farmers, and also 
to reflect on how macroeconomic factors, namely inter-
est rates, exchange rates and inflation, affect citrus price 
volatility. GARCH is employed as an empirical model 
to study citrus price volatility. Akaike Info Criterion 
was used to select the best GARCH type model, and the 
Wald test was used for validating causality. To deliver 
on this, the remainder of the study comprises sections 
dealing with study methods, empirical results, discus-
sion and conclusion and recommendations.  

STUDY METHODS

Study area
Figure 2 shows the regions in South Africa where cit-
rus is produced. According to CGA (2022), citrus is 
produced in eight out of nine provinces, with Limpopo 

province constituting the biggest area (40 383ha) culti-
vated at 40%, followed by Eastern Cape (25%), Western 
Cape (19%), and Mpumalanga (8%). Orange Free State 
and North West provinces have the lowest number of 
hectares cultivated. Ironically, while Gauteng province 
does not have a high share of agricultural production, 
the biggest local fresh produce market is situated in this 
province. The Joburg market remains the biggest fresh 
produce market in South Africa, with approximately 
42% of the market share amongst fresh produce mar-
kets, valued at around R20 billion. Given its dominance 
in terms of share of the fresh produce market industry, 
the Joburg Market serves as a barometer for fresh pro-
duce prices (Joburg Market, 2021).

Sampling technique
Based on the availability of data, secondary monthly 
data from January 2010 to April 2022 spanning a pe-
riod of 12 years and constituting 147 observations was 
sourced from the Johannesburg Fresh Produce Mar-
ket, which is owned by the South African government. 
Data on Consumer Price Index and exchange rates were 
sourced from StatsSA and the South African Reserve 
Bank respectively. By comparison, a study by Tirno et 
al. (2021) employed GARCH on a monthly series con-
stituting a sample of 132 observations to study price 
volatility, and thus this gives confidence for our own 
sample size. 

Fig. 2. Growing areas of citrus in South Africa
Source: CGA, 2020.
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Data Handling and Management
Eviews was employed to generate a new series (denoted 
Orange_P_SA) that is seasonally adjusted, and in fig-
ure 3, the new series is presented together with the ini-
tial raw data series. 

One of the important steps before testing for stationar-
ity using the unit root test is to address the influence of the 
predictable components of price movements, such as the 
effects of seasonality, inflation and trends, as they should 
not be considered part of price volatility. Seasonality 
should be removed, leaving only the unpredictable or sto-
chastic component for further analysis (Shi et al., 2014). 

Using descriptive analysis, the seasonality of orange 
prices was analysed. With 2010 set as a base year, the 
effect of inflation was removed by deflating the nominal 
prices with the CPI.

Basic Procedures for building GARCH model
The approach for studying price volatility can be com-
plex as a number of invisible market factors overshadow 
the movements of real prices. These include the stochas-
tic nature of prices, the influence of the lag period on 
movements of prices and the influence of externalities 
such as policies, weather etc. The conditional variance 
is not constant over time. In the conditional variance, 
the underlying stochastic process is conditionally heter-
oscedastic. In the face of many competing econometric 
models, such as the ARIMA, Error Correction Model 
(VCM) traditionally used for modelling time series 

relationships and for forecasting, the GARCH model is 
found to be suitable for analysing price volatility. This 
is because, unlike these other models, GARCH has the 
capacity to address heteroscedasticity (Hsu Ku et al., 
2007). 

The Eviews software package 2009 was employed 
to run the analysis. Before a GARCH model is built, 
a number of steps must be followed. This includes the 
need to establish clustering volatility and to test for 
unit root test and ARCH effects. To test for stationarity, 
a Dickey Fuller Test was employed, and the series was 
found to be non-stationary at its own level. Only when 
differenced at first order did it become stationary. To 
test for ARCH effects, using Eviews software, a residual 
diagnostic test was employed, followed by a heterosce-
dasticity test.

MODEL SPECIFICATION

Conditional Mean Models
Some models are not capable of considering the lag ef-
fects of past relationships in a series. The Box-Jenkins 
approach considers past relationships and the effects on 
a time series and considers the autoregressive nature of 
a time series (Box-Jenkins, 1970). An Autoregressive 
(AR) Model is one in which we use the statistical prop-
erties of the past behaviour of variable  to predict its 
future behaviour. An autoregressive model with p lags, 
is given by

Fig. 3. Eviews seasonally adjusted orange price series
Source: Eviews output with data from Joburg market.
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Yt = μ + ∅1Yt-1 + ∅2Yt-2 + … + ∅pYt-p + εt =  
 μ + ∑p

i=1∅1Yt-1 + εt 
(1)

Where εt = the white noise error, μ is the mean, ∅ is the 
weight and Yt-1 is the value y at t-1 periods ago. Mov-
ing Average (MA) Models: a time series is said to be 
in a moving average (MA) process if the current time 
series is a linear combination of current and finite num-
ber of previous shocks. The jth order MA process can be 
expressed as

Yt = μ + εt + ∅2εt-1 + ∅2εt-2 + … + ∅2εt-q =  
 μ + ∑p

i=1∅jεt-j + εt 
(2)

Where εt and εt-1 are the previous white noise disturbance 
term and the current disturbance terms respectively t, σ 
is the MA parameters which describes the effect of the 
past error on Yt.

Autoregressive Integrated Moving Average (ARI-
MA) models are the most general class of models for 
forecasting a time series, which can be stationary by 
transformations such as differencing and lagging. Math-
ematically, it can be expressed as:

 Yt = μ + ∑p
i=1∅1Yt-1 + ∑p

i=1∅j1εt-j + εt (3)

Conditional Variance Model
ARCH Models were introduced by Engle (1982). The 
ARCH (q) regression model can be expressed as U2

t in 
terms of past values of U2

t. 
That is,

 U2
t = W + ∑q

i=1σiU2
t-1 (4)

GARCH Models are those that are mainly used to 
model volatility. GARCH models generalize the ARCH 
model in the same sort of way that an ARMA model 
generalizes an MA model. The GARCH (p,q) model can 
be expressed as:

 ht = W + ∑q
i=1αiu2

t-1 + ∑p
j=1Bjht-j (5)

With the constraints w > 0, α > 0, i = 1,., q and Bj > 0, 
J = 1, … p. For instance, GARCH (1,1), GARCH (1,2), 
GARCH (1,3) and GARCH (2,1) models are displayed 
as follows:

rt = μ + μt, μt ~ N(O, σ2)
GARCH (1,1) : ht = w + α1U2

t-1 + B1ht-1

GARCH (1,2) : ht = w + α1U2
t-1 + α2U2

t-2 + B1ht-1 (6)
GARCH (1,3) : ht = w + α1U2

t-1 + α2U2
t-2 +α2U2

t-3 B1ht-1

GARCH (2,1) : ht = w + α1U2
t-1 + + B1ht-1 + B2ht-2,

Selection of explanatory variables
Data from StatsSA (2010 to early 2022) shows that 
transport, food inflation and electricity were important 
contributors to headline inflation. Learning from the 
work of Akram (2009) and Duverall et al. (2013), three 
macroeconomic variables, namely exchange rate, in-
terest rate and inflation are considered to be explanato-
ry variables. There are other macroeconomic variables, 
such as tariffs, income tax policies and so forth, but in 
order to focus, the three important ones mentioned are 
considered. MoroŞan and ZubaŞ (2015) caution that 
these variables may be correlated. This means if con-
sidered into a model, they may lead to a multi-colline-
arity problem, and the results may be spurious. To ad-
dress this problem, using E views software, a standard 
correlation model was run. The results of this correla-
tion point to prime lending rate being correlated with 
exchange rate at a coefficient of 0.70, whereas other 
variables, e.g., CPI and exchange rate, are negatively 
correlated with a low coefficient value of -0.38. CPI 
is also negatively correlated with prime lending rate, 
with a coefficient of -0.25. Because of these results, 
in specifying the GARCH model, the prime lending 
rate was paired with CPI, and CPI was paired with ex-
change rate.

Combined mean and variance model
In Eviews, GARCH was estimated by setting the equa-
tion for the mean and variance jointly. 

The equations for the four dependent (Y) variables 
under consideration, i.e., the prices of the four species, 
were set separately, exploring different GARCH for-
mations and types (i.e., GARCH (1,1), (1,2), (1,3) and 
(2,1)). Based on the results of the correlation, two ex-
ogenous variables, namely exchange rate and CPI, were 
held as explanatory variables in the first approach, and 
in the second approach, it was CPI and prime lending 
rate. Five different error distribution criteria were set. 
These included the normal (Gaussian) distribution, Stu-
dent’s t, Generalised Error (GED), Student’s t with fixed 
df and GED with fixed parameter. After modelling the 
mean and variance equations, a model significance test 
using the Wald Statistics test was applied, followed by 
serial correlation test (i.e., ARCH LM test and Corre-
logram). The lowest value of the Akaike Info Criterion 
was used to determine the best type model for GARCH.
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The following hypotheses were set
H0: The four citrus species under study do not have 

persistent price volatility.
Ha: The four species under consideration have per-

sistent price volatility.
A representative equation for each of the species can 

be represented as follows:

GARCH = C(4) + C(5)*Resid(–1)^2 +  
 C(6)*GARCH(–1) + C(7)*D(CPI) +  (7) 

C(8)*D(Exh_Rate) + C(9)*D(prime  
lending rate) + εt

Where the independent variable, GARCH, represents 
the price volatility, and in the case of orange, is ex-
pressed as D(Orange_P_SA), which is the seasonally 
adjusted price in its first difference form. C(4), is the 
constant and C(5)*Resid represents the ARCH effects 
in the lagged form, whereas C(6)*GARCH (–1) is the 
previous month’s price volatility. In the results, Resid 
will be denoted as Alpha (α), whereas GARCH will be 
denoted as Beta (β).

RESULTS AND DISCUSSION

Stationary in time series,  
Dickey Fuller Test results
Table 1 provides a summary of the results. At their own 
level, the variables were found not to be stationary. As 
can be seen in the table, all variables have a P value of 
less than 5%, and thus the hypothesis is rejected, mean-
ing the variables are now stationary at the first differ-
ence. Furthermore, for all the six variables, the t sta-
tistics are more than the critical value. These results 
provided the basis for modelling both the ARCH and 
GARCH equations.

To establish if there is clustering volatility, the mean 
equation for each of the four citrus prices in their dif-
ference forms were computed in Eviews, after which 
a residual was plotted. Figure 4 presents the clustering 
volatilities.

By establishing the existence of clustering volatil-
ity and the ARCH effects, a condition for running the 
GARCH was fully met. For each of the prices of the 
four species, an episode of low volatility is often fol-
lowed by an episode of high volatility. The different 
spikes in the graph, shows different socio-economic 
shocks. The period constituting the last part of 2018 up 
to end of 2021, shows similarities among the clustering 

volatilities of the four species, and this is probably due 
to the effect of Covid 19. To test for the ARCH effects, 
using E views software residual diagnostic test was em-
ployed, followed by heteroscedasticity test. The results 
for testing the ARCH effects shows that both the P value 
for the F-statistics and for the Observed R square, are 
less than 5 percent and therefore the null hypothesis is 
rejected, meaning that there exists ARCH effects.

Price volatility (variance) estimation results
Table 2 presents the results for the variance model based 
on the lowest Akaike Info criterion established across 

Table 1. Dickey Fuller Test results, at the first difference

Test Equation ADF test 
statistics P value

Orange 
Price

With intercept –7.31 0.0000

With intercept and trend –7.28 0.0000

None –7.3 0.0000

Soft citrus 
price

With intercept –7.32 0.0000

With intercept and trend –7.29 0.0000

None –7.31 0.0000

Grapefruit 
price

With intercept –18.6 0.0000

With intercept and trend –18.6 0.0000

None –18.6 0.0000

Lemon 
Price

With intercept –7.3 0.0000

With intercept and trend –7.4 0.0000

None –7.4 0.0000

Exchange 
rate

With intercept –7.4 0.0000

With intercept and trend –7.4 0.0000

None –7.4 0.0000

CPI With intercept –9.0 0.0000

With intercept and trend –10 0.0000

None –10 0.0000

Prime 
Lending 
rate

With intercept –7.88 0.0000

With intercept and trend –7.85 0.00000

None –7.78 0.0000

Source: data used sourced from Joburg Market (2010–2022).
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the five error distribution methods. For Lemon, the low-
est value for Akaike Info Criterion is 4.47 under GED 
and GARCH (1,1), yet the P value for Resid (-1) is more 
than 5%, and in terms of the Correlogram and ARCH 
LM test, the model does have ARCH effects and serial 
correlation, and the model is not accepted. Price volatil-
ity for Lemon is statistically insignificant. Soft citrus 
had the lowest Akaike Info value of 5.05 under student 
t. Both the residual and GARCH in their lagged form 
had a p value of more than 5%, and therefore are not 
statistically significant to explain price volatility for soft 
citrus. The Wald test results also show that the explana-
tory value, i.e., exchange rate, CPI and prime lending 
rate, with a p value of more than 5% are statistically 
insignificant to explain price volatility for soft citrus.

The implications are that everything remaining con-
stant, farmers who are risk averse are likely to include 
soft citrus and lemon in their crop mix. 

Regarding price volatility for oranges, the results 
with the lowest value for Akaike Info Criterion of 2.52 
are found in GARCH (1,1) under GED, where the added 
values of coefficients yields a figure of 0.99, which in-
dicates that price volatility for oranges is persistent. The 
p values are less than 5%, suggesting that the previous 
month’s residual and the previous month’s GARCH are 
statistically significant in explaining next month’s or-
ange price volatility. These explanatory variables serve 
as internal shocks. 

The diagnostic testing results (Correlogram and 
ARCH LM test) are statistically significant, showing 
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Fig. 4. Clustering volatilities for the four citrus species in South Africa 
Source: data used sourced from Joburg Market (2010–2022).
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that there are no ARCH effects, and there is no serial 
correlation. The Wald test results are also statistically 
significant at less than 5%. The exogenous factors, ex-
change rate and CPI with coefficient values of 0.005 
and -0.26 respectively and p values of less than 5% are 
significant in explaining orange price volatility. For the 
CPI, the negative sign suggests that a unit increase in 
inflation will decrease orange price volatility at a factor 
of 0.26%. With regard to prime lending rate, the only in-
stance in which it is statistically significant in explaining 

price volatility for one of the species (which is orange) 
is in GARCH (1,1) under GED, with the lowest value of 
Akaike Info Criterion of 2.53. It carries a coefficient of 
0.12 and a p value of less than 5% (See Annexure A).

The theoretical explanation for the effects of ex-
change rate and CPI on orange price volatility can be 
found in the work of Aye and Odhiambo (2021), where 
it is purported that a weaker exchange rate can make im-
ported agricultural inputs more expensive and stimulate 
high inflation. According to CGA (2020), as of 2019, 

Table 2. Summary of price volatility among the four species

Variance output Lemon Soft citrus Orange Grapefruit

GARCH Type GARCH (1,1) GARCH (1,1) GARCH (1,1) GARCH (1,3)

Error Distribution Method GED Student t GED GED

Lowest Akaike Info 4.47 5.05 2.52 4.21

Resid^2 (–1) or Alpha –0.005 (0.9652) 358.3 (0.9951) 0.39 (0.0030) 0.26 (0.0197)

GARCH (–1) or Beta 0.58 (0.2170) 0.002 (0.7850) 0.60 (0.0000) 0.84 (0.0000)

Alpha + Beta 0.58 358.3 0.99 1.1

CPI –7.59 (0.1443) 684.5 (0.9951) –0.26 (0.0035) –1.18 (0.1097)

Exchange rate 0.02 (0.9585) 76.8 (0.9951) 0.05 (0.0000) 0.40 (0.0159)

R squared 0.62 0.29 0.84 0.66

Correlogram Squared (p value) Less than 5% More than 5% More than 5% More than 5%

ARCH LM Test Prob. F(1,44) 0.0000 0.7035 0.75 0.25

Prob. Chi-square 0.0000 0.7012 0.75 0.24

Histogram Jarque-Bera Stat 27.5 1905 102.4 31.6

Histogram P value (0.0000) (0.0000) (0.0000) (0.0000)

Wald test (p values)

Lemon Soft citrus Orange Grapefruit

Ho: C(5) = 0 t statistic (0.3986) (0.9951) (0.0036) 0.4832

f statistic (0.3986) (0.9951) (0.0036) 0.4832

Chi square (0.3971) (0.9951) (0.0030) 0.4820

Explanatory variables (p values)

Lemon Soft citrus Orange Grapefruit

C(6) = C(7) = C(8) = C(9) = 0 t statistic n/a n/a n/a n/a

F statistic (0.0000) (0.9993) (0.0000) (0.0000)

Chi square (0.0000) (0.9993) (0.0000) (0.0000)

Source: data used sourced from Joburg Market (2010–2022).
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oranges accounted for the largest area cultivated with 
citrus at 48%, followed by soft citrus at 25%, lemon at 
19% and grapefruit at 9%, and by virtue of volume, is 
the biggest species to be exported. Incidentally, whenev-
er the currency is weak, farmers will supply oranges to 
export markets, and this will affect local prices. Madito 
and Odhiambo (2018), Ngarava (2021) and Habanabak-
ize and Dickason-Koekemoer (2021) have highlighted 
that inflation in South Africa is constituted by the fol-
lowing parameters: transport, electricity, fuel and labour. 
Thus, inflation is one of the channels that may hamper 
resource-poor farmers from supplying citrus products 
to local markets. The channel for the movement of ex-
change rate and interest rates can be linked to the man-
date of SARB. To demonstrate this, normally, when the 
Rand depreciates, the SARB acts by increasing the repo 
rate. An increase in repo rate normally leads to an in-
crease in the prime lending rates; a situation that results 
in farmers not being able to qualify for loans and credit.

Lack of access to credit normally leads to low vol-
umes of citrus supplied to the market ceteris paribus. 
This must be read against the backdrop of a poor farmer 
support policy framework in South Africa. To improve 
on the policy framework, regarding farmer support pro-
grammes, South Africa can exploit policy provisions of 
the World Trade Organization, which are prescribed in 
the Green Box policy framework. The Green Box pro-
vides a broader framework outside restrictions for sub-
sidies and tariffs on how the government can manoeuvre 
to make resource-poor farmers competitive and able to 
access export markets (IMF et al., 2022).

Some of the inflation contributing resources, such as 
the cost of diesel and electricity, can be included as part of 
the support structures for the farmers. Mpandeli and Ma-
ponya (2014) believe the South African government can 
include transport and accessibility to markets as other im-
portant farmer support services for resource-poor farmers.

Coming to the price volatility of grapefruit, in table 2, 
where the lowest Akaike Info value was established in 
GARCH (1,3) under GED, with added values for the re-
sidual and for the GARCH, yielding a figure of 1.1, it can 
be seen that its price volatility is not just persistent, but ex-
plosive. However, the Wald test results show that in terms 
of the t statistics, F statistics and the Chi square, the resid-
ual is not statistically significant in explaining grapefruit 
price volatility. The exogenous factors, CPI and exchange 
rate are statistically significant. The other results for the 
other different error distribution methods are presented in 

Annexure A to Annexure D. The previously mentioned an-
nexures also contain the results of other exogenous vari-
ables, namely for prime lending rate paired with CPI. 

CONCLUSION 
AND RECOMMENDATIONS

Using data derived from the Johannesburg Fresh Pro-
duce Market spanning a period of 12 years, GARCH 
was employed as an empirical model to study cit-
rus price volatility. This is the first study of its kind 
in South Africa. The results show that price volatility 
is persistent for oranges at a 99% level and persistent 
for grapefruit at a 110% level. Due to the high levels 
of volatility, making projections for expected farm in-
come and profitability may remain a difficult task for 
resource-poor farmers, and thus make it difficult to plan 
business expansion. The effects on selected macroeco-
nomic variables were studied. The results show that in-
terest rate, inflation and exchange rate were significant 
in explaining orange price volatility, whereas for grape-
fruit, it was only exchange rate and inflation. Since in 
South Africa, inflation targeting is the main economic 
policy framework for stabilising prices, and given the 
independent mandate of the SARB, the studied macro-
economic parameters may move in any direction at any 
point in time. Just as what happened during the crisis 
period of Covid-19, where the SARB increased the repo 
rate on more than 5 different occasions, it is clear that 
the government has no control over these parameters. 
As a recommendation, there is scope for the government 
to exploit the provisions of the Green Box programme 
of the WTO by providing farmers with resources that 
are susceptible to movements in exchange rate, interest 
rate and inflation. As examples, such resources could be 
diesel and transport. Assisting farmers to diversify their 
market accessibility with exports being a priority could 
be another key strategy for dealing with the effects of 
high price volatility in local markets. 
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Abstract. Poorly performing markets are one of the major lim-
itations to achieving high farm income and ultimately poverty 
reduction in sub-Saharan Africa. Using the structure, conduct, 
and performance approach applied to bean markets in Malawi, 
we bring to light the status and performance of the smallholder 
marketing system. Multiple methods were employed in this 
study: the Herfindahl-Hirschman Index to evaluate the market 
structure; adopted pricing strategies and affiliation with large 
companies or associations to assess conduct; and marketing 
margins to measure market performance. Our results show 
that 39 percent of markets are imperfectly competitive. Also, 
the lack of reliable markets, purchase prices, access to credit, 
operating capital, and transaction costs were major factors that 
undermined the potential for bean traders to operate at a high-
er scale. The commonly adopted pricing mechanisms include 
cost-plus pricing, dynamic pricing, and quality-dependent 
pricing. Very few bean traders (7%) are affiliated with large 
trading companies and associations. Seven bean marketing 
channels were observed. We recommend that policies favoring 
improvements in rural road networks and market infrastruc-
ture should be encouraged to reduce transaction costs. In order 
to eliminate barriers to increasing quantities of beans handled 
by traders, the government should provide soft loans with low 
interest rates to traders. Deliberate actions to promote the af-
filiation of small traders with larger companies and associa-
tions involved in bean trading should be promoted.

Keywords: structure, bean market system, bean traders, Lorenz 
curves, Herfindahl-Hirschman Index (HHI)

INTRODUCTION

Over the past decades, sub-Saharan African bean 
market access has experienced tremendous growth. For 
example, between 2019 and 2020, approximately 6.8 
and 9.3 million people in Uganda, Burundi, Zimbabwe, 
and Malawi gained access to and consumed high-iron-
rich beans, respectively. This is amidst an environment 
where demand for plant proteins from a well-struc-
tured and performing market is yet unmet (Ahmed et 
al., 2021; Aschemann-Witzel et al., 2021). Despite im-
proved bean access and consumption, which can now 
meet not only overall demand but also the population’s 
nutritional needs, it is well known that there has been 
insufficient research on the structure, conduct, and per-
formance of the bean market and its determinants. It is 
scientifically proven that extensive management farm-
ing practices, principally for profit, correlate to not only 
increased productivity and better specialization but also 
result in higher income (Olwande et al., 2015; Bernard 
and Spielman, 2009). In spite of such development, the 
majority of smallholder farming households, especially 
in developing countries like Malawi, are unable to ben-
efit from the comparative advantage of realizing a lot 
from their agricultural husbandry, partly due to low pro-
ductivity and low marketing intelligence (Reddy, 2010; 
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Sjauw-Koen-Fa, 2016). This is due to the low level of 
commercialization and the failure to see agriculture 
as a viable enterprise with reliable market interfaces 
(Brixiová et al., 2015; Atiase et al., 2018; Bernard and 
Spielman, 2009). It has been argued that access to viable 
markets provides an impetus for smallholder farmers to 
increase agricultural productivity and product diversifi-
cation (Ge et al., 2020). This is because markets not only 
serve as selling points for produce, but also as training 
grounds, which in turn improves their subsequent pro-
ductivity appetite (Dixon et al., 2001). Such develop-
ment has the advantage of making farmers increase their 
produce base and facilitate an extensive value network 
for their produce to reach areas of high demand.

In order to improve farming enterprises, the Ma-
lawian government has implemented policies aimed at 
improving market reforms through the National Export 
Policy in general (Government of Malawi, 2016). De-
spite this, little has been discussed on market structure, 
conduct, and performance aimed at harnessing small-
scale farmers in the country. This is despite the fact that 
the country, over the past years, has been implement-
ing numerous policies geared at improving agricul-
tural marketing and extension services to enhance the 
welfare of farming households (Ragasa, 2022; Matita 
et al., 2022; Lunduka et al., 2013; Government of Ma-
lawi, 2016). Among the policies are agricultural market 
liberalization, market infrastructure development, the 
development of information systems, and agricultural 
commodity exchange (World Bank, 2020). It is worth 
noting that prior to market liberalization, Malawi had 
one marketing board, namely, the Agricultural Devel-
opment and Marketing Corporation (ADMARC) (Ma-
lawi Government, 2016). The board was instituted to 
have dominant responsibility for marketing agricul-
tural products. The mandate of the ADMARC centers 
on buying and selling agricultural products and dic-
tating prices. Mechanisms for agricultural production 
and regularizing agricultural marketing structure and 
performance. Therefore, the underperformance of such 
a state-owned enterprise resulted in the proliferation of 
other stakeholders that affected the structure, prospec-
tive stability, and performance of the agricultural mar-
kets in the country (Baulch et al., 2018; Ochieng et al., 
2019), thereby informing the quest for further research 
with beans as a key crop.

Therefore, in light of these reforms that were geared 
at improving the performance of agricultural markets, 

especially in crops such as beans, the agricultural leg-
ume market system in Malawi still remains in an evolu-
tionary state (Government of Malawi, 2016). Neverthe-
less, in some countries of sub-Saharan Africa, agrarian 
legume economies are among the emerging contributors 
to the household wealth basket and are fundamental for 
sustainable food security (Vanlauwe, 2019). It is worth 
noting that dry bean demand has reportedly been on the 
increase despite low production levels (World Bank, 
2020). A study by IFPRI (2011) attributed these low 
bean yield levels to an inadequate agricultural and bean 
market system that is failing to appropriately incentivize 
smallholder farmers to understand the structure, prac-
tices, and performance of the market. As a result, beans 
continue to be an inexpensive and affordable source of 
proteins and vital micronutrients such as zinc, iron, cal-
cium, and vitamin B, they reduce the risks of getting 
cancer and cardiovascular diseases over time, and the 
crop has been scientifically proven not only to boost the 
human immune system but also to reduce the risk of 
getting diabetes (Singh and Singh 1992; Heller, 2011; 
Garden-Robinson, 2013; Larochelle et al., 2016). None-
theless, it has been noted that Malawi’s bean value chain 
lacks a well-functioning, structured, and coordinated 
market (USAID, 2011). Poor road networks, restricted 
credit availability to key stakeholders, high transaction 
costs, and unstable market structures all provide obsta-
cles to key stakeholders in the value chain being able to 
reach markets (Munthali, 2013).

Common beans are produced in Malawi at eleva-
tions between 1000 and 1700 meters, and the crop needs 
an average annual rainfall of between 800 and 1500 mil-
limeters. The crop is typically farmed by smallholder 
farmers, particularly women. Many different farming 
strategies are used to grow the crop, including pure 
crop, mixed crop, relay cropping after maize, „dimba” 
gardens to take advantage of lingering moisture, irriga-
tion (often after a rice crop), and tree crop alleyways 
(Chirwa et al., 2007).

Common beans are grown in a variety of places in 
Malawi. However, the primary bean-producing region 
is in central Malawi mostly because of the availability 
of land, rich soils, favorable rainfall patterns, and prox-
imity to important bean markets (Birachi, 2012). Ma-
jor bean-growing regions in the country include Dedza, 
Thyolo, Mulanje, Ntchisi, Chitipa, Dowa, Mzimba, 
Mangochi, Ntcheu, and Phalombe (Magreta and Jam-
bo, 2012). A wide range of bean research projects have 
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been carried out in Malawi with the assistance of the 
government (National Agricultural Research Services) 
and non-governmental organizations (NGOs), such as 
the International Centre for Tropical Agriculture (CIAT) 
(Tumeo et al., 2017). Kholepethe, Kabalabala, Napilira, 
Phalombe, Sugar 131, CAL 143, Napilira, Kabalaba-
la, NUA59, NUA45, VTT294/4-4, Nagaga, Nkhalira, 
Kambidzi, Sapatsika, and Maluwa are just a few of 
the improved bean varieties that have been released as 
a consequence of the research on beans (Birachi, 2012).

About 60% of the bean crop in Malawi is sold (Bi-
rachi, 2012). Although Malawi trades more than 80% of 
its beans as dried grain, the product is also sold as fresh 
pods. The majority of beans sold in local markets are 
intended for consumption, although big „demanders” 
of beans include institutions like hospitals, prisons, and 
schools. The amount of bean grading and sorting before 
marketing is small due to the absence of produce stand-
ards. Beans of diverse varieties, hues, and sizes are eas-
ily sold on the market. When beans are graded, which 
happens infrequently, they are mostly divided into their 
separate categories, independent of size.

Only approximately 20% of farmers cultivate some 
surplus common beans for sale; the majority plant them 
for domestic consumption (Birachi, 2012). Neverthe-
less, there are only a tiny number of medium- to large-
scale farmers who grow beans for profit (Birachi, 2012). 
Although common beans are mostly grown for domestic 
consumption, there is potential for the crop to be com-
mercialized given the continual rise in both domestic 
and foreign demand (Magreta and Jambo, 2012; Nkhata 
et al., 2021).

It is noteworthy that the nation’s bean market sector 
is still in its infancy despite the availability of various 
bean varieties, the majority of which are renowned for 
their marketability. Another point to consider is that only 
10–20% of Malawi’s land is planted with improved bean 
types (Birachi, 2012). The lack of affordable access to 
better seed is the largest obstacle to the use of improved 
cultivars. Many smallholder farmers turn to recycling be-
cause they cannot purchase better seed (Birachi, 2012). 
Although the bean market sector is still rudimentary, the 
demand for beans, both domestically and internationally, 
does not match the existing levels of output (Mtumbuka 
et al., 2014; Katungi et al., 2009; USAID, 2009). In ad-
dition to being consumed at home, a sizable quantity of 
beans is also in great demand in places like schools, hos-
pitals, and prisons (Mtumbuka et al., 2014). It is evident 

from the fact that current bean production is insufficient 
to meet demand that the bean marketing system has been 
ineffective in encouraging adequate bean production. In 
addition, rising costs for animal products and poor house-
hold incomes in rural areas have also contributed to the 
rise in demand for beans (Mtumbuka et al., 2014).

Given the status of agricultural markets and the 
importance of beans to human nutrition, the available 
studies on bean marketing in Malawi focused their re-
search on addressing the performance aspect of bean 
markets (Nyondo et al., 2013; Mtumbuka et al., 2014, 
and Kasonga, 2018). Despite this, an important aspect 
of the bean that is imperative to market systems has 
been sparsely researched and has left a research gap 
that requires an extensive review in order to find a solu-
tion that will redirect bean marketing and functioning in 
Malawi. On the same note, much as scholars assert that 
the structure, conduct, and performance approaches of 
most crops are holistic in determining the markets of the 
product (Williams et al., 2006), the need for a fresh re-
view of the subject focusing on the bean market system 
cannot be overstated if the country is to have effective 
pathways and gains in such a high-demand legume.

As a result of the aforementioned arguments, the 
current study contributes to the literature in three ways. 
Firstly, the study contributes to the growing academic 
and professional discourse on the bean market sys-
tem and associated value chain through systematically 
evaluating the performance of the bean market system 
in Malawi. Secondly, it provides relevant information 
on the subject matter to understand effective bean mar-
keting performance for an efficient bean market system. 
Thirdly, the study analyses market structure, conduct, 
and performance by using robust analytical methods to 
provide solutions to to make the bean market system 
more effective. Therefore, the need for a study to exam-
ine the structure, conduct, and performance of the bean 
market system in the country cannot be overemphasized.

MATERIALS AND METHODS

Data sources
The study was conducted in 18 markets in Lilongwe 

district. These markets included Mitundu Kamphata 
Nanjili Nathenje and Malingunde in rural areas, and 
Nsungwi, Area 18, Mgona, Wakawaka, Chinsapo, Area 
23, Lizulu, Area 25, Area 24, Area 36, Chigwirizano, 
Kaphiri, and Mchesi. The study used primary data, 

http://dx.doi.org/10.17306/J.JARD.2023.01671
http://dx.doi.org/10.17306/J.JARD.2023.01671


Chitete, M. M. N., Mgomezulu, W. R., Phiri, H. H., Dzanja, J., Machira, K. (2023). Structure, conduct, and performance of beans 
marketing in Malawi: A case study of Lilongwe District. J. Agribus. Rural Dev., 1(67), 49–62. http://dx.doi.org/10.17306/J.
JARD.2023.01671

52 www.jard.edu.pl

which were collected from a sample of 314 bean traders. 
Purposive sampling technique was used to select bean 
markets in Lilongwe district. In each market, a census 
method was employed to select traders for interview. 
Focus Group Discussion interviews with farmers were 
also conducted to provide insights on the quantitative 
data collected from traders. Focus Group Discussions 
aided the formulation of marketing channels where 
farmers could easily point out the different off-takers 
of their commodities. Key informant interviews with 
larger traders and associations were conducted to help 
explain results from quantitative data and create some 
marketing channels used in this paper.

Evaluating market structure
Market structure is defined as a set of characteristics 
that are responsible for determining the economic en-
vironment of firms. These characteristics include the 
number of sellers and their respective market shares, 
buyers, sellers, and potential barriers to entry; the de-
gree of product differentiation; and the conditions of 
entry and exit (Bain, 1968). Market structure is meas-
ured by determining the level of market concentration. 
Market concentration is an important proxy for measur-
ing the competition among firms in the industry. It gives 
an insight into how competitive the markets are, given 
the prevailing market environment. There are a number 
of methods for measuring concentration ratios. Some 
of these methods include the nth-firm Concentration 
Ratio (CRn), the Herfindahl-Hirschman Index (HHI), 
the Lorenz curves, and Gini coefficients. The nth-firm 
Concentration Ratio (CRn) is used when describing 
the market share of the few biggest firms in the mar-
ket. It determines the level of competition (normally 
expressed as percentages) amongst the selected large 
firms in the industry. The major drawback of this ap-
proach is that it lacks proper justification for the choice 
of four top industries. The choice of four top industries 
is to some extent arbitrary (Pulaj and Kume, 2013). 
Lorenz’s curve is mostly used to measure income in-
equality, while Gini coefficients deal with inequality 
of income distribution (Pulaj and Kume, 2013). The 
HHI was postulated and applied in the field of indus-
trial economics by Herfindahl (1950), and Hirschman 
(1964). The method is the most widely applied meas-
ure of concentration, and it acts as the benchmark to 
evaluate other methods for measuring concentration. 
Unlike other measures like CRn, which considers only 

the largest firms, HHI is calculated by summing up all 
squared market shares of firms in the market (Pulaj 
and Kume, 2013). The literature suggests that HHI is 
a good measure of competition intensity because it is 
more complete and elaborate than other methods such 
as CR4 and the Gin coefficient (Pulaj and Kume, 2013; 
Anbarci and Katzman, 2005). This is because it uses 
a weighted average of the market shares of all firms and 
traders. Therefore, it is with this understanding that this 
study employs HHI as a measure of market concentra-
tion. According to Shapiro (2010), HHI is categorized 
as follows: unconcentrated if the value of HHI is less 
than 1500; moderately concentrated if the value of HHI 
is in the range of 1500–2500; highly concentrated if the 
value of HHI is greater than 2500.

Herfindahl-Hirschman Index (HHI)
In order to determine the market concentration in the 
bean market, the Herfindahl-Hirschman Index (HHI) 
was used. The index further stipulates the competitive-
ness of the market (Pulaj and Kume, 2013). The HHI 
can be presented as follows:

 HHI = Σn
i=1MS2 (1)

In this case, MSi is the market share of the seller (i), 
whereas n is the number of sellers in the market. Market 
shares are calculated in terms of the quantities of beans 
handled by each seller in the market. Market share in 
this case is given by the following formula:

MSi =
V

(2)Σn
i=1Vi

represents the quantities of dry beans handled by seller 
i in Kg and Σn

i=1Vi represents total quantity of beans in 
the market. Structured questionnaires were administered 
to traders to capture characteristics that affect market 
structure. Furthermore, focused group discussion was 
also conducted among bean producers to ascertain the 
structure of beans markets. 

Furthermore, the Lorenz curves have been construct-
ed to show the degree of inequalities on sales among 
traders. The Lorenz curve shows how revenue is dis-
tributed within in a certain market. It was designed in 
1905 to represent the distribution of wealth by Max O. 
Lorenz. The total percentage of income earned by vari-
ous demographic groups is shown on the Lorenz curve 
(Delbosc and Currie, 2011).
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Evaluating Bean Market Conduct
Market conduct describes the behavioral patterns that 
market participants use to adapt to shifts in the external 
environment brought on by market structure. It involves 
techniques used to determine prices and outputs, initia-
tives to promote sales, and the presence or absence of 
intentional measures to block new entrants (Bain, 1968). 
Conditions that were thought to represent exploitative, 
predatory, or tactful relationships involving wholesalers 
and retailers were examined in order to analyze the be-
havior of bean markets. The study examined variables in-
cluding membership in professional associations or larger 
dealers. Moreover, market behavior was assessed by look-
ing at the methods used by bean merchants to set prices.

Evaluating Bean Market Performance
Market performance is an economic result of changes in 
the market environment and the patterns of behavior that 
marketing agents follow in pursuit of an economic goal 
(Bain, 1968). Since “market performance” is a multidi-
mensional term, it can be measured in a number of ways 
depending on the economic result that one is interested 
in measuring. In this study, marketing margin is used as 
an indicator to measure market performance. Accord-
ing to Olukosi and Erhabor (1988), marketing margin 
is one of the major measures of market performance. 
It is along this line that total gross marketing margin 
(TGMM) was used to evaluate the performance of bean 
marketing. Marketing margins were calculated at each 
bean marketing channel. Total gross marketing margins 
(TGMM) are expressed as follows:

TGMM =
Ps – Pb × 100 (3)

Ps

where Ps is selling price, Pb is buying price, and TGMM 
is total gross marketing margin. Producer’s share was 
also used to determine performance of bean marketing 
channels. It was calculated by subtracting the percent-
age TGMM from 100.

KEY FINDINGS

Evaluation of market share
To illustrate the degree of disparities in the cumulative 
market shares of bean dealers, the Lorenz curve was 
created. The distribution of bean traders’ cumulative 
share of sales is shown in Figure 1. The magnitude of 
the deviation from a diagonal line reveals the degree of 

disparity in the total amount of sales revenues. There is 
a significant disparity in the shares of bean traders, as 
depicted in Figure 1. With a rise in the share of cumula-
tive sales, the degree of inequality gets worse. Figure 1 
shows that the lowest 20% of traders account for about 
5% of the market’s total sales. Furthermore, the top 20% 
of dealers account for close to 70% of sales income. The 
results indicate that the largest share of sales revenue is 
controlled by the top 20% of traders.

To measure the degree of inequality between rural 
and urban markets, the Lorenz curves were created. 
Markets in urban areas and rural areas were contrasted 
(see Fig. 2). In urban markets, it can be seen that the top 
50% of merchants control 80% of sales revenue, com-
pared to the bottom 50% of dealers who control about 
20% of overall sales revenues. The findings indicate that 
in rural markets, the top 50% of dealers control 90% of 
sales revenues, compared to the bottom 50% of trad-
ers controlling about 10% of sales income. This demon-
strates the stark disparity in market share between rural 
and urban sectors.

A comparison of the sales revenue splits between 
retailers and wholesaler traders was carried out. Ac-
cording to Figure 3, the top 50% of wholesaler traders 
control nearly 88% of sales revenues, compared to the 
lowest 50%, who control about 12% of sales revenues. 
Also, the top 50% of retailer traders are able to control 
75% of sales revenues, compared to the lowest 50%, 
who only control about 25% of sales revenues. Whole-
salers in this instance show greater disparities than re-
tailers. Small quantities are typically sold by retailers. 

Fig. 1. Lorenz concentration curve for bean traders’ shares in 
Lilongwe
Source: computed from the survey data by the author.
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This explains why there are less discrepancies in the 
share distribution among retailer traders than there are 
among wholesalers.

The Structure of the Bean Market system 
in Lilongwe
Market Concentration. The study adopts the benchmark 
of Horizontal Merger Guidelines. According to Shapiro 
(2010) the Horizontal Merger Guidelines categorizes 
HHI as follows: “unconcentrated” if the value of HHI is 
less than 1500; “moderately concentrated” if the value of 

HHI is in the range of 1500–2500; “highly concentrated” 
if the value of HHI is greater than 2500. In this study, the 
HHI for selected markets in Lilongwe shows that Area 
18, Chinsapo, Mgona, Mitundu, Nsungwi, Wakawaka, 
Area 23, Area 24, Area 25, Area 36, and Lizulu are un-
concentrated. This means that there are a number of 
bean traders in such markets. Only the Kamphata and 
Kaphiri markets are moderately concentrated, implying 
that they have some level of competition and oligopo-
listic tendencies. Furthermore, it can be observed in Ta-
ble 1 that Chigwirizano, Malingunde, Mchesi, Nathenje, 
and Nanjili are highly concentrated markets. This means 
that a few sellers are dominating the sale of beans in 
those markets. The highly concentrated markets show 
that there exist oligopolistic tendencies among such 
markets, which govern the pattern of behavior of bean 
traders. Generally, it can be concluded that 61 percent 
of sampled bean markets in the Lilongwe district are not 
concentrated. Furthermore, 11 percent of the sampled 

Fig. 2. Lorenz concentration curve for bean marketing in rural 
and urban markets in Lilongwe district
Source: computed from the survey data by the author.

Fig. 3. Lorenz concentration curve for bean retailers and 
wholesalers in Lilongwe district
Source: computed from the survey data by the author.

Table 1. Market concentration

Name of Market Herfindahl-Hirschman Index

Mitundu 536

Nsungwi 592

Area 18 643

Mgona 653

Wakawaka 753

Chinsapo 937

Area 23 1 014

Lizulu 1 051

Area 25 1 057

Area 24 1 394

Area 36 1 456

Kamphata 1 589

Kaphiri 1 869

Mchesi 2 609

Nanjili 3 514

Chigwilizano 4 502

Nathenje 7 527

Malingunde 8 380

Source: own elaboration.
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markets are moderately concentrated. The remaining 28 
percent of the markets are highly concentrated.

Barriers to market entry and increase in the scale 
of operation. Through focus group discussions (FGDs) 
with the traders, the study found that there are barriers 
to entry and an increase in the scale of operation in the 
bean market. Some of the barriers include lack of capi-
tal, lack of reliable markets, high purchase prices, lack 
of access to credit and finance, and inadequate operating 
capital and transaction costs. Such impediments have 
a significant impact on the structure, performance, and 
conduct of the bean market. 

Market Conduct of Bean Traders in Lilongwe

Affiliation with Traders’ Association
As shown in Figure 4, the study finds that 93% of trad-
ers are not affiliated with any trade associations. None-
theless, key informant interviews with Grain Traders 
Association in Malawi revealed that there are some trad-
ers that the association works with. These traders have 
better access to market information on prices and avail-
ability of bean markets. 

Price Setting Mechanisms
When setting selling prices for beans, traders use com-
binations of price-setting mechanisms. As reported in 
Table 2, the most adopted mechanisms include cost-
plus pricing (61%), dynamic pricing of beans (54%), 
and taking quality into consideration (38%). Although 
38 percent of bean markets are imperfectly competi-
tive, traders did not collude in determining the prices 
of beans. 

Table 2. Price differences across price mechanisms

Pricing method Frequency (%), 
N=314

Mean 
(USD)

Min 
(USD)

Max 
(USD)

Cost plus pricing 61 0.86 0.43 1.67

Quality 38 0.85 0.56 1.45

Dynamic pricing 54 0.84 0.47 1.45

Collusion 10 0.85 0.61 1.45

Source: own elaboration.

Evaluating the performance of bean 
marketing channels

Bean Marketing Channels
Figure 5 summarizes possible marketing channels along 
which dry beans flow to reach the consumer. Marketing 
channels were created by tracing the sources of beans 
that traders, companies, and farmers buy and sell. Fo-
cus group discussion interviews were conducted with 
farmers to help identify marketing channels at the farm 
gate level. Vendors, wholesalers, and retailers were also 
asked where they bought and sold beans to establish the 
marketing channel that they use.

Marketing channel 1 consisted of bean producers 
selling directly to local consumers, as well as urban 
consumers. Channel 2 comprises producers, wholesal-
ers, and consumers. This is one of the channels through 
which producers sell directly to companies with whom 
they are affiliated. It is this channel that larger traders 
use for exports and selling directly to institutions such 
as hospitals, secondary schools, prisons, and colleges. 
In channel 3, bean producers sell to vendors who trav-
el with their scales to rural areas to buy beans. These 
vendors assemble beans from tiny, scattered farmers in 
the villages. They usually set up buying points in rural 

No
93%

yes 
7%

Fig. 4. Percentage of traders who are affiliated to trade 
associations
Source: own elaboration.
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trading centers where farmers come to sell their beans. 
Vendors eventually sell to wholesalers that include 
larger individual traders and companies. In channel 4, 
beans move from producers to vendors, then to whole-
salers, who then sell to retailers. These retailers are shop 
owners and individual bean traders who sell different 
legumes. Marketing channel 5 comprises retailers buy-
ing beans directly from producers. In channel 6, vendors 
bought beans from farmers and sold them to retailers. 
Finally, channel 7 is composed of wholesalers who buy 
from bean producers and sell to retailers. In this chan-
nel, wholesalers such as those found at Mchesi Market 
send their agents to buy directly from the farmers. This 
was one of the markets that supplied beans to nearby 
markets in the Lilongwe district.

Performance of Marketing Channels
The performance of marketing channels is evaluated 
by calculating the marketing margins in each channel. 

A well-performing marketing channel is one with low 
marketing margins (Cramer and Jensen, 1982). In this 
study, the most efficient marketing channel is channel 1, 
which comprises farmers selling directly to consumers. 
In this channel, farmers obtained the highest producers’ 
share (100%), as compared to the rest of the market-
ing channels. However, the study notes that marketing 
channels 2 and 7 are better than others because they 
have relatively lower marketing margins (24.76% and 
28.46%, respectively) than other channels. These are 
marketing channels that do not involve vendors, but 
rather wholesalers buying from producers and selling to 
consumers in channel 2 and retailers in channel 7. Some 
of the wholesalers involved in those marketing channels 
are larger traders, such as companies, or individual trad-
ers operating at a higher scale. The results are summa
rized in Table 3.

Fig. 5. Beans marketing channels in Lilongwe
Source: own elaboration.
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DISCUSSION

Firstly, the study finds that there exists a wide inequal-
ity in the market shares of the traders in the bean mar-
ket, with higher inequality in rural bean markets than 
in urban markets. This is mostly due to poor road net-
works, underdeveloped market infrastructure, and poor 
telecommunications in rural markets. The market envi-
ronment existing in rural markets leads to high transac-
tion costs that eventually affect common bean trading. 
Furthermore, wholesalers were found to have higher ine-
qualities than retailers. This is because wholesalers oper-
ate at different scales, which enables them to stock larger 
volumes of beans than retailers. Besides that, for a small 
bean trader to graduate to a larger trader, large operating 
capital is needed, which is a barrier to most retailers.

With regards to market concentration, the study finds 
that a substantial proportion of the bean markets are un-
concentrated. A high percentage of markets falling un-
der the category of “unconcentrated” show that there 
are a substantial number of traders involved in the bean 
trade. One possible explanation for this is that common 
bean is one of the most economically viable crops with 
the greatest potential to increase income levels and thus 
reduce poverty (CIAT, 2013; USAID, 2011). According 
to Katungi et al. (2009), there is an increasing demand 
for beans in Malawi. It simply connotes the profitability 
of beans in its quest to sustainably improve the income 
levels of various households in Malawi.

The study further found some notable barriers to en-
try in the bean market. First, lack of capital was the most 
common barrier to entry. Most traders pointed out that 

they would like to expand the scale of business but capi-
tal acts as the major constraint. This is because the most 
prominent source of capital observed amongst many 
traders was personal savings. Secondly, most traders do 
not have consistent markets where they can sell their 
beans. It was noted that most bean traders travel long 
distances in search for beans, and this increases transac-
tion costs. This again affects the quantity that they offer 
at the market. 

Thirdly, high purchase prices prevented traders from 
increasing the scale of operation more, especially for the 
retailer. This was common, especially on the most prof-
itable bean variety (red kidney beans). The phalombe 
variety was reported to be the most profitable bean vari-
ety, and most traders would like to increase sales of that 
variety. Nevertheless, because there is high demand for 
that bean variety, the variety is not readily available, and 
as such, the purchase prices are driven up. This prevents 
bean traders with low operating capital from increasing 
the quantity of such varieties. Fourthly, lack of access to 
credit was another important barrier to bean marketing. 
Access to credit is very important considering the fact 
that lack of capital for bean marketing was reported to 
be a bigger challenge for a number of traders. Fifthly, 
some traders reported that inadequate operating capital 
was among the challenges that deterred traders from in-
creasing the scale of their operations in bean marketing. 
According to traders, the average working capital was 
US$ 967.34, which is on the low side. 

Sixthly, focus group discussion interviews revealed 
that high transaction costs, such as high transportation 
costs, affected the quantity of beans each trader handled 
in the market. Market information on bean prices from 
other markets was one of the barriers that increased 
transaction costs. The study further agrees with the 
findings of Chitete et al. (2021), who established that 
lack of market information on prices and quantities of 
groundnuts led to weak integration of the groundnuts 
markets in Malawi. In this study, it was observed that 
most traders had access to market information on prices 
and where to purchase beans for sale, though the source 
was an unreliable one. The major source of information 
was reported from friends, relatives, and personal obser-
vations. These modes of accessing market information 
is not reliable and it cannot be trusted, as alluded to by 
a number of bean traders in the focus group discussion 
interviews.

Table 3. Performance of Bean Marketing Channels in Lilongwe

Marketing 
channels

Marketing margins  
(%)

Producer’s shares  
(%)

1 0 100

2 24.76 75.24

3 28.72 71.28

4 29.88 70.12

5 29.84 70.16

6 29.82 70.18

7 28.46 71.54

Source: own elaboration.
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Results concerning market conduct were grouped 
into (1) traders’ affiliation with trade associations and 
(2) price setting mechanisms. With regards to traders’ af-
filiation with associations, the study found that a major-
ity of the traders are not affiliated with any association. 
In Malawi, studies that have also applied a structure, 
conduct, and performance framework, such as Nzima 
and Dzanja (2015) and Nzima et al. (2014), found that 
traders were not affiliated with any trade organization 
in marketing groundnuts and soy beans, respectively. 
The literature suggests that affiliation with a trade as-
sociation improves the relationship between traders and 
such associations, which eventually enables traders to 
sell at better prices (Abah et al., 2015). It also enables 
traders to more easily identify marketing channels that 
would otherwise increase marketing efficiency. With 
regards to price-setting mechanisms, the study finds no 
evidence of collusive behavior among the traders. The 
results agree with those of other legume market stud-
ies in Malawi. For instance, Nzima and Dzanja (2015) 
and Nzima et al. (2014) also found that traders did not 
collude in determining the prices of groundnuts and soy 
beans in Malawi.

Lastly, the study evaluated the performance of the 
different market channels that exist in the bean market. 
The study found that there are seven key channels for the 
commodity to move among producers, vendors, whole-
salers, retailers, and consumers. Most of the wholesal-
ers in the bean marketing channels included individual 
large traders selling in different markets in Lilongwe and 
companies such as NASFAM, Export Trading Group, 
Farmers World, Wills General Dealers, Auction Holding 
Limited, Rab Processors, Muli Brothers, Commercial 
Farmers Limited, and Jeds Trading. The companies do 
some value-adding activities such as sorting, grading, 
and packaging before exporting or selling to domestic 
supermarkets. Consumers consist of processors such as 
Central Poultry and Sun Gold Food Processing, institu-
tions such as hospitals, schools, prisons, and colleges, 
and households both in rural and urban areas. With re-
gards to performance, the first channel, which involved 
producers selling directly to consumers, was the ef-
ficient channel. Although this channel is the most effi-
cient as compared to others, key informants contacted 
had different opinions. They argued that farmers cannot 
appropriately perform all marketing functions, citing 
that most farmers in Malawi are smallholders, and as 
such, they operate at a subsistence level with a low level 

of commercialization. Farmers cannot carry out all the 
necessary marketing functions, such as assembly, trans-
portation, storage, labelling and packaging, distribution, 
financing, and risk bearing. These marketing functions 
add value to the bean value chain, thereby improving the 
performance of bean marketing. NASFAM, for instance, 
provides extension services to its farmers and provides 
markets for harvested beans. It has a commercial entity 
that is responsible for the value addition of agricultural 
commodities that also include beans. These value-add-
ing activities include grading, packaging, branding, and 
then distributing to various marketing outlets such as re-
tailers, supermarkets, and exporters in various regional 
markets.

CONCLUSIONS AND POLICY 
IMPLICATIONS

The purpose of the study was to evaluate the common 
bean market system in Malawi using a structure, con-
duct, and performance approach. The study first evaluat-
ed the distribution of market shares among bean traders 
using Lorenz curves. Overall, there are inequalities in 
market shares among bean traders. Shares of urban and 
rural traders were compared, and it has been observed 
that there are more inequalities in market shares in mar-
kets located in rural areas compared to markets located 
in urban areas. The study further finds that 38 percent 
of markets are imperfectly competitive. Most traders 
reported that lack of reliable markets, lack of capital, 
high purchase prices, access to credit, insufficient oper-
ating capital, and high transaction costs were the major 
barriers to entry into the bean marketing industry. The 
conduct of traders was observed through their methods 
of pricing and affiliation with large traders or organiza-
tions. The commonly adopted pricing mechanisms in-
clude cost-plus pricing, demand and supply of beans, 
and quality-dependent pricing. It was further observed 
that 93 percent of bean traders were operating indepen-
dently without being affiliated with any large trader or 
organization. Seven marketing channels were identi-
fied. In each channel, marketing margin and producer’s 
shares were computed. Channel 1, which involved sell-
ing directly to consumers, had a 100% producer share. 
However, key informant interviews showed that farm-
ers cannot appropriately perform all marketing func-
tions, citing the fact that most farmers in Malawi are 
smallholders operating at a subsistence level with a low 
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level of value addition. Farmers cannot carry out all the 
necessary marketing functions, such as assembly, trans-
portation, storage, labelling and packaging, distribution, 
financing, and risk bearing. These can be best performed 
by other marketing agents in the marketing chain.

Since it was found that some bean markets are im-
perfectly competitive, the government and private sec-
tor should institute deliberate actions to reduce market 
concentration in such markets. In this regard, govern-
ment and private stakeholders should create a conducive 
market environment for businesses to flourish through 
improvements in market infrastructure and rural road 
networks. Improvements in rural road networks would 
reduce transfer costs, which would undermine the po-
tential of bean marketing. To eliminate the barrier to en-
try in bean marketing, the government should provide 
traders with soft loans with low interest rates. By pro-
viding and intensifying access to credit, the operating 
capital of traders will increase, which will eventually 
result in an increased scale of operation. Affiliation with 
associations such as the Grain Legume Association or 
large traders (companies) would help to further improve 
the functioning of the bean market system.

REFERENCES

Abah, D.A., Anjeinu, A.G., Iorhon, A.P. (2015). Analysis of 
the Structure and Conduct of Paddy Rice Marketing in 
Benue State, Nigeria. Am. J. Market. Res., 1(2), 70–78. 
https://www.academia.edu/download/53922185/Analy-
sis_of_structure__conduct_and_performance.pdf

Ahmed, N., Ali, A., Riaz, S., Ahmad, A., Aqib, M. (2021). 
Vegetable proteins: Nutritional value, sustainability, and 
future perspectives. Vegetable Crops-Health Benefits and 
Cultivation. https://books.google.com/books?hl=en&lr=
&id=9tFuEAAAQBAJ&oi=fnd&pg=PA43&dq=Ahmed,
+N.,+Ali,+A.,+Riaz,+S.,+Ahmad,+A.,+%26+Aqib,+M.+
(2021).+Vegetable+proteins:+Nutritional+value,+sustain
ability,+and+future+perspectives.+Vegetable+Crops-Hea
lth+Benefits+and+Cultivation.&ots=UcSxQvB5PF&sig=
CEC-zKeVhIFWV2W4yCMN3yOSBMY

Anbarci, N., Katzman, E.B. (2005). Socially Beneficial Merg-
ers: A New Class of Concentration Indices. Florida Inter-
national University Department of Economics. Working 
Papers Series 0504. https://digitalcommons.fiu.edu/cgi/
viewcontent.cgi?article=1076&context=economics_wps

Ansoff, H.I., (1957). Strategies for Diversification. Harv. 
Bus. Rev., 113–124. https://www.researchgate.net/profile/
Faris-Alshubiri/post/is_there_any_research_article_sug-

gesting_further_study_on_market_penetration_and_mar-
ket_development/attachment/59d6202279197b807797
e9c0/AS:288872320782343@1445883937051/down-
load/2.pdf

Atiase, V.Y., Mahmood, S., Wang, Y., Botchie, D. (2018). 
Developing entrepreneurship in Africa: investigating criti-
cal resource challenges. J. Small Bus. Enter. Dev., 25(4), 
644–666. https://www.emerald.com/insight/content/
doi/10.1108/JSBED-03-2017-0084/full/html

Aschemann-Witzel, J., Gantriis, R.F., Fraga, P., Perez-Cue-
to, F.J. (2021). Plant-based food and protein trend from 
a business perspective: Markets, consumers, and the chal-
lenges and opportunities in the future. Crit. Rev. Food Sci. 
Nutr., 61(18), 3119–3128. https://www.tandfonline.com/
doi/abs/10.1080/10408398.2020.1793730

Bain, J.S. (1968). Industrial Organization. New York: John 
Wiley and Sons. 

Baulch, B., Gross, A., Chimgonda-Nkhoma, J.D., Chikum-
butso, M. (2018). Commodity Exchanges and Warehouse 
Receipts in Malawi. MaSSP Working Paper 25. Lilongwe, 
Malawi: International Food Policy Research Institute.

Bernard, T., Spielman, D.J. (2009). Reaching the rural poor 
through rural producer organizations? A study of agricul-
tural marketing cooperatives in Ethiopia. Food Policy, 
34(1), 60–69. https://www.sciencedirect.com/science/arti-
cle/pii/S030691920800064X

Birachi, E.A. (2012). Value chain analysis of beans in east-
ern and southern Africa: Building partnerships for im-
pact through research on sustainable intensification of 
farming systems. https://cgspace.cgiar.org/bitstream/han-
dle/10568/24878/aresa_vca.pdf?sequence=6

Brixiová, Z., Ncube, M., Bicaba, Z. (2015). Skills and youth 
entrepreneurship in Africa: Analysis with evidence from 
Swaziland. World Dev., 67, 11–26.

CIAT (2013). Tropical legume farming in Malawi. ICRISAT. 
http://www.icrisat.org/TropicalLegumesII/pdfs/Novem-
ber-2013.pdf

Chirwa, R.M., Aggarwal, V.D., Phiri, M.A., Mwenda, A.R. 
(2007). Experiences in Implementing the Bean Seed Strate-
gy in Malawi. J. Sust. Agric. Malawi, 29(2), 43–70. https://
www.tandfonline.com/doi/abs/10.1300/J064v29n02_05

Chitete, M., Mgomezulu, W., Bwanaisa, M., Dzanja, J. (2021). 
Analysis of intra-region market integration and spatial 
price transmission in groundnut markets in Malawi. Agre-
kon, 60(3), 280–296. https://journals.co.za/doi/abs/10.108
0/03031853.2021.1937246

Cramer, G., Jensen, W. (1982). Agricultural Econom-
ics and Agribusiness (2 ed.). USA: McGraw Hill Book 
Company. https://agris.fao.org/agris-search/search.
do?recordID=US9152462

http://dx.doi.org/10.17306/J.JARD.2023.01671
http://dx.doi.org/10.17306/J.JARD.2023.01671
https://www.academia.edu/download/53922185/Analysis_of_structure__conduct_and_performance.pdf
https://www.academia.edu/download/53922185/Analysis_of_structure__conduct_and_performance.pdf
https://books.google.com/books?hl=en&lr=&id=9tFuEAAAQBAJ&oi=fnd&pg=PA43&dq=Ahmed,+N.,+Ali,+A.,+Riaz,+S.,+Ahmad,+A.,+%26+Aqib,+M.+(2021).+Vegetable+proteins:+Nutritional+value,+sustainability,+and+future+perspectives.+Vegetable+Crops-Health+Benefits+and+Cultivation.&ots=UcSxQvB5PF&sig=CEC-zKeVhIFWV2W4yCMN3yOSBMY
https://books.google.com/books?hl=en&lr=&id=9tFuEAAAQBAJ&oi=fnd&pg=PA43&dq=Ahmed,+N.,+Ali,+A.,+Riaz,+S.,+Ahmad,+A.,+%26+Aqib,+M.+(2021).+Vegetable+proteins:+Nutritional+value,+sustainability,+and+future+perspectives.+Vegetable+Crops-Health+Benefits+and+Cultivation.&ots=UcSxQvB5PF&sig=CEC-zKeVhIFWV2W4yCMN3yOSBMY
https://books.google.com/books?hl=en&lr=&id=9tFuEAAAQBAJ&oi=fnd&pg=PA43&dq=Ahmed,+N.,+Ali,+A.,+Riaz,+S.,+Ahmad,+A.,+%26+Aqib,+M.+(2021).+Vegetable+proteins:+Nutritional+value,+sustainability,+and+future+perspectives.+Vegetable+Crops-Health+Benefits+and+Cultivation.&ots=UcSxQvB5PF&sig=CEC-zKeVhIFWV2W4yCMN3yOSBMY
https://books.google.com/books?hl=en&lr=&id=9tFuEAAAQBAJ&oi=fnd&pg=PA43&dq=Ahmed,+N.,+Ali,+A.,+Riaz,+S.,+Ahmad,+A.,+%26+Aqib,+M.+(2021).+Vegetable+proteins:+Nutritional+value,+sustainability,+and+future+perspectives.+Vegetable+Crops-Health+Benefits+and+Cultivation.&ots=UcSxQvB5PF&sig=CEC-zKeVhIFWV2W4yCMN3yOSBMY
https://books.google.com/books?hl=en&lr=&id=9tFuEAAAQBAJ&oi=fnd&pg=PA43&dq=Ahmed,+N.,+Ali,+A.,+Riaz,+S.,+Ahmad,+A.,+%26+Aqib,+M.+(2021).+Vegetable+proteins:+Nutritional+value,+sustainability,+and+future+perspectives.+Vegetable+Crops-Health+Benefits+and+Cultivation.&ots=UcSxQvB5PF&sig=CEC-zKeVhIFWV2W4yCMN3yOSBMY
https://books.google.com/books?hl=en&lr=&id=9tFuEAAAQBAJ&oi=fnd&pg=PA43&dq=Ahmed,+N.,+Ali,+A.,+Riaz,+S.,+Ahmad,+A.,+%26+Aqib,+M.+(2021).+Vegetable+proteins:+Nutritional+value,+sustainability,+and+future+perspectives.+Vegetable+Crops-Health+Benefits+and+Cultivation.&ots=UcSxQvB5PF&sig=CEC-zKeVhIFWV2W4yCMN3yOSBMY
https://books.google.com/books?hl=en&lr=&id=9tFuEAAAQBAJ&oi=fnd&pg=PA43&dq=Ahmed,+N.,+Ali,+A.,+Riaz,+S.,+Ahmad,+A.,+%26+Aqib,+M.+(2021).+Vegetable+proteins:+Nutritional+value,+sustainability,+and+future+perspectives.+Vegetable+Crops-Health+Benefits+and+Cultivation.&ots=UcSxQvB5PF&sig=CEC-zKeVhIFWV2W4yCMN3yOSBMY
https://digitalcommons.fiu.edu/cgi/viewcontent.cgi?article=1076&context=economics_wps
https://digitalcommons.fiu.edu/cgi/viewcontent.cgi?article=1076&context=economics_wps
https://www.researchgate.net/profile/Faris-Alshubiri/post/is_there_any_research_article_suggesting_further_study_on_market_penetration_and_market_development/attachment/59d6202279197b807797e9c0/AS:288872320782343@1445883937051/download/2.pdf
https://www.researchgate.net/profile/Faris-Alshubiri/post/is_there_any_research_article_suggesting_further_study_on_market_penetration_and_market_development/attachment/59d6202279197b807797e9c0/AS:288872320782343@1445883937051/download/2.pdf
https://www.researchgate.net/profile/Faris-Alshubiri/post/is_there_any_research_article_suggesting_further_study_on_market_penetration_and_market_development/attachment/59d6202279197b807797e9c0/AS:288872320782343@1445883937051/download/2.pdf
https://www.researchgate.net/profile/Faris-Alshubiri/post/is_there_any_research_article_suggesting_further_study_on_market_penetration_and_market_development/attachment/59d6202279197b807797e9c0/AS:288872320782343@1445883937051/download/2.pdf
https://www.researchgate.net/profile/Faris-Alshubiri/post/is_there_any_research_article_suggesting_further_study_on_market_penetration_and_market_development/attachment/59d6202279197b807797e9c0/AS:288872320782343@1445883937051/download/2.pdf
https://www.researchgate.net/profile/Faris-Alshubiri/post/is_there_any_research_article_suggesting_further_study_on_market_penetration_and_market_development/attachment/59d6202279197b807797e9c0/AS:288872320782343@1445883937051/download/2.pdf
https://www.emerald.com/insight/content/doi/10.1108/JSBED-03-2017-0084/full/html
https://www.emerald.com/insight/content/doi/10.1108/JSBED-03-2017-0084/full/html
https://www.tandfonline.com/doi/abs/10.1080/10408398.2020.1793730
https://www.tandfonline.com/doi/abs/10.1080/10408398.2020.1793730
https://www.sciencedirect.com/science/article/pii/S030691920800064X
https://www.sciencedirect.com/science/article/pii/S030691920800064X
https://cgspace.cgiar.org/bitstream/handle/10568/24878/aresa_vca.pdf?sequence=6
https://cgspace.cgiar.org/bitstream/handle/10568/24878/aresa_vca.pdf?sequence=6
http://www.icrisat.org/TropicalLegumesII/pdfs/November-2013.pdf
http://www.icrisat.org/TropicalLegumesII/pdfs/November-2013.pdf
https://www.tandfonline.com/doi/abs/10.1300/J064v29n02_05
https://www.tandfonline.com/doi/abs/10.1300/J064v29n02_05
https://journals.co.za/doi/abs/10.1080/03031853.2021.1937246
https://journals.co.za/doi/abs/10.1080/03031853.2021.1937246
https://agris.fao.org/agris-search/search.do?recordID=US9152462
https://agris.fao.org/agris-search/search.do?recordID=US9152462


Chitete, M. M. N., Mgomezulu, W. R., Phiri, H. H., Dzanja, J., Machira, K. (2023). Structure, conduct, and performance of beans 
marketing in Malawi: A case study of Lilongwe District. J. Agribus. Rural Dev., 1(67), 49–62. http://dx.doi.org/10.17306/J.
JARD.2023.01671

60 www.jard.edu.pl

Delbosc, A., Currie, G. (2011). Using Lorenz curves to assess 
public transport equity. J. Trans. Geogr., 19(6), 1252–1259.

Dixon, J.A., Gibbon, D.P., Gulliver, A. (2001). Farming 
systems and poverty: improving farmers’ livelihoods in 
a changing world. Food Agric. Org. https://books.google.
com/books?hl=en&lr=&id=N5JekAc0VMQC&oi=fnd&
pg=PR1&dq=Dixon,+J.A.,+Gibbon,+D.P.+and+Gullive
r,+A.,+2001.+Farming+systems+and+poverty:+improvi
ng+farmers%27+livelihoods+in+a+changing+world.+Fo
od+%26+Agriculture+Org.&ots=zGndkkWHVH&sig=2
DO_gESFiLqd6XCOqyIICaF9N0s

Garden-Robinson, J. (2013). About beans: Nutrition, health 
benefits and preparation and use menus. USA: North Da-
kota state University extension service FN1643. http://
www.ddvculinary.com/health-and-nutrition/healthy-eat-
ing/All-About-Beans.pdf

Ge, D., Long, H., Qiao, W., Wang, Z., Sun, D., Yang, R. 
(2020). Effects of rural–urban migration on agricultural 
transformation: A case of Yucheng City, China. J. Rural 
Stud., 76, 85–95. https://www.sciencedirect.com/science/
article/pii/S0743016719309234

Government of Malawi (2016). National Agriculture Policy. 
Lilongwe: Government of Malawi. https://www.canr.msu.
edu/fsp/countries/malawi/malawi_national_agriculture_
policy_25.11.16.pdf

Heller, S. (2011). After-40 Nutrition: The Surprising 
Health Benefits of Beans. https://www.google.com/
search?rlz=1C1CHBF_enMW1029MW1030&biw
=1242&bih=597&sxsrf=AJOqlzUfjgyY6MDKk9x
TFcil5XxJZ9jglw:1676914460776&q=Heller+S,+
(2011).+After-40+Nutrition:+The+Surprising+Hea-
lth+Benefits+of+Beans.+http:/www.doctoroz.com/article/
after-40-nutrition-surprising-health+benefits-beans&spel
l=1&sa=X&ved=2ahUKEwiGgoOW0aT9AhUUiVwKH
QBmC4EQBSgAegQIChAB

Herfindahl, O.C. (1950). Concentration in the steel industry, 
PhD dissertation, Columbia University. https://www.scirp.
org/(S(lz5mqp453edsnp55rrgjct55))/reference/Referenc-
esPapers.aspx?ReferenceID=1722552 

Hirschman, A.O. (1964). The paternity of an index. Am. 
Econ. Rev., 54(5), 761–762. https://www.scirp.org/
(S(lz5mqp453edsnp55rrgjct55))/reference/referencespa-
pers.aspx?referenceid=1722553

Kasonga, F.C. (2018). Gross margin analysis of irrigated 
beans: a case of Khosolo extension planning area. Adv. 
Crop Sci. Technol., 6(6), 402–407. https://www.academia.
edu/download/76336334/Gross_Margin_Analysis_of_Ir-
rigated_Beans_A_Case_of.pdf

Katungi, E., Farrow, A., Chianu, J., Sperling, L., Beebe, 
S. (2009). Common Beans in Eastern and South-
ern Africa: A Situation and Outlook Analysis. CIAT. 

ht tps: / /www.researchgate.net /profi le /J-Chianu/
publication/228601612_Common_bean_in_East-
ern_and_Southern_Africa_a_situation_and_out-
look_analysis/links/02e7e52bae694ee7b2000000/
Common-bean-in-Eastern-and-Southern-Africa-a-situa-
tion-and-outlook-analysis.pdf

Larochelle, C., Katungi, E., Cheng, Z. (2016). Household 
consumption and demand for bean in Uganda: Determi-
nants and implications for nutrition security. Invited pa-
per presented at the 5th International Conference of the 
African Association of Agricultural Economists, Septem-
ber 23–26, 2016, Addis Ababa,  Ethiopia. https://agecon-
search.umn.edu/record/246457/

Lunduka, R., Ricker‐Gilbert, J., Fisher, M. (2013). What 
are the farm‐level impacts of Malawi’s farm input sub-
sidy program? A critical review. Agric. Econ., 44(6), 
563–579. https://onlinelibrary.wiley.com/doi/abs/10.1111/
agec.12074

Magreta, R., Jambo, J. (2012). A critique on research priotisa-
tion on new bean markets and the youth in Malawi: Trans-
forming the region. In: Young People, Farming and Food 
(pp. 19–21). https://www.example.edu/paper.pdf

Matita, M., Chiwaula, L., Chirwa, E.W., Mazalale, J., Walls, 
H. (2022). Subsidizing improved legume seeds for in-
creased household dietary diversity: Evidence from Ma-
lawi’s Farm Input Subsidy Programme with implications 
for addressing malnutrition in all its forms. Food Policy, 
113, p.102309. https://www.sciencedirect.com/science/ar-
ticle/pii/S0306919222000859

Mhango, W.G., Snapp, S.S., Phiri, G.Y. (2013). Opportuni-
ties and constraints to legume diversification for sus-
tainable maize production on smallholder farms in 
Malawi. Renew. Agric. Food Syst., 28(3), 234–244. 
https://www.cambridge.org/core/journals/renewable-
agriculture-and-food-systems/article/opportunities-and-
constraints-to-legume-diversification-for-sustainable-
maize-production-on-smallholder-farms-in-malawi/
B4B3E45A545A82C7AEA3640584D0E484

Mtumbuka, W., Mapemba, L., Mwabumba, M. (2014). Spa-
tial price integration among selected bean markets in 
Malawi. IFPRI. https://books.google.com/books?hl=
en&lr=&id=iBEPBAAAQBAJ&oi=fnd&pg=PA1&d
q=Mtumbuka+W,+Mapemba+L,+%26+Mwabumba+
M,+(2014).+Spatial+price+integration+among+select
ed+bean+markets+in+Malawi.+IFPRI.+&ots=6SbfP_
FDmF&sig=Iccc2mZtGuZ6A-Rih67_dsABBYI

Munthali, G.T. (2013). Assessing Farmers’ Willingness to Pay 
for Improved Common Bean Seed Varieties in Malawi: 
A case of Kasungu and Dedza Districts. Masters Degere-
Thesis. Pretoria: University of Pretoria. https://repository.
up.ac.za/handle/2263/40344

http://dx.doi.org/10.17306/J.JARD.2023.01671
http://dx.doi.org/10.17306/J.JARD.2023.01671
https://books.google.com/books?hl=en&lr=&id=N5JekAc0VMQC&oi=fnd&pg=PR1&dq=Dixon,+J.A.,+Gibbon,+D.P.+and+Gulliver,+A.,+2001.+Farming+systems+and+poverty:+improving+farmers%27+livelihoods+in+a+changing+world.+Food+%26+Agriculture+Org.&ots=zGndkkWHVH&sig=2DO_gESFiLqd6XCOqyIICaF9N0s
https://books.google.com/books?hl=en&lr=&id=N5JekAc0VMQC&oi=fnd&pg=PR1&dq=Dixon,+J.A.,+Gibbon,+D.P.+and+Gulliver,+A.,+2001.+Farming+systems+and+poverty:+improving+farmers%27+livelihoods+in+a+changing+world.+Food+%26+Agriculture+Org.&ots=zGndkkWHVH&sig=2DO_gESFiLqd6XCOqyIICaF9N0s
https://books.google.com/books?hl=en&lr=&id=N5JekAc0VMQC&oi=fnd&pg=PR1&dq=Dixon,+J.A.,+Gibbon,+D.P.+and+Gulliver,+A.,+2001.+Farming+systems+and+poverty:+improving+farmers%27+livelihoods+in+a+changing+world.+Food+%26+Agriculture+Org.&ots=zGndkkWHVH&sig=2DO_gESFiLqd6XCOqyIICaF9N0s
https://books.google.com/books?hl=en&lr=&id=N5JekAc0VMQC&oi=fnd&pg=PR1&dq=Dixon,+J.A.,+Gibbon,+D.P.+and+Gulliver,+A.,+2001.+Farming+systems+and+poverty:+improving+farmers%27+livelihoods+in+a+changing+world.+Food+%26+Agriculture+Org.&ots=zGndkkWHVH&sig=2DO_gESFiLqd6XCOqyIICaF9N0s
https://books.google.com/books?hl=en&lr=&id=N5JekAc0VMQC&oi=fnd&pg=PR1&dq=Dixon,+J.A.,+Gibbon,+D.P.+and+Gulliver,+A.,+2001.+Farming+systems+and+poverty:+improving+farmers%27+livelihoods+in+a+changing+world.+Food+%26+Agriculture+Org.&ots=zGndkkWHVH&sig=2DO_gESFiLqd6XCOqyIICaF9N0s
https://books.google.com/books?hl=en&lr=&id=N5JekAc0VMQC&oi=fnd&pg=PR1&dq=Dixon,+J.A.,+Gibbon,+D.P.+and+Gulliver,+A.,+2001.+Farming+systems+and+poverty:+improving+farmers%27+livelihoods+in+a+changing+world.+Food+%26+Agriculture+Org.&ots=zGndkkWHVH&sig=2DO_gESFiLqd6XCOqyIICaF9N0s
https://books.google.com/books?hl=en&lr=&id=N5JekAc0VMQC&oi=fnd&pg=PR1&dq=Dixon,+J.A.,+Gibbon,+D.P.+and+Gulliver,+A.,+2001.+Farming+systems+and+poverty:+improving+farmers%27+livelihoods+in+a+changing+world.+Food+%26+Agriculture+Org.&ots=zGndkkWHVH&sig=2DO_gESFiLqd6XCOqyIICaF9N0s
http://www.ddvculinary.com/health-and-nutrition/healthy-eating/All-About-Beans.pdf
http://www.ddvculinary.com/health-and-nutrition/healthy-eating/All-About-Beans.pdf
http://www.ddvculinary.com/health-and-nutrition/healthy-eating/All-About-Beans.pdf
https://www.sciencedirect.com/science/article/pii/S0743016719309234
https://www.sciencedirect.com/science/article/pii/S0743016719309234
https://www.canr.msu.edu/fsp/countries/malawi/malawi_national_agriculture_policy_25.11.16.pdf
https://www.canr.msu.edu/fsp/countries/malawi/malawi_national_agriculture_policy_25.11.16.pdf
https://www.canr.msu.edu/fsp/countries/malawi/malawi_national_agriculture_policy_25.11.16.pdf
https://www.google.com/search?rlz=1C1CHBF_enMW1029MW1030&biw=1242&bih=597&sxsrf=AJOqlzUfjgyY6MDKk9xTFcil5XxJZ9jglw:1676914460776&q=Heller+S,+(2011).+After-40+Nutrition:+The+Surprising+Health+Benefits+of+Beans.+http:/www.doctoroz.com/article/after-40-nutrition-surprising-health+benefits-beans&spell=1&sa=X&ved=2ahUKEwiGgoOW0aT9AhUUiVwKHQBmC4EQBSgAegQIChAB
https://www.google.com/search?rlz=1C1CHBF_enMW1029MW1030&biw=1242&bih=597&sxsrf=AJOqlzUfjgyY6MDKk9xTFcil5XxJZ9jglw:1676914460776&q=Heller+S,+(2011).+After-40+Nutrition:+The+Surprising+Health+Benefits+of+Beans.+http:/www.doctoroz.com/article/after-40-nutrition-surprising-health+benefits-beans&spell=1&sa=X&ved=2ahUKEwiGgoOW0aT9AhUUiVwKHQBmC4EQBSgAegQIChAB
https://www.google.com/search?rlz=1C1CHBF_enMW1029MW1030&biw=1242&bih=597&sxsrf=AJOqlzUfjgyY6MDKk9xTFcil5XxJZ9jglw:1676914460776&q=Heller+S,+(2011).+After-40+Nutrition:+The+Surprising+Health+Benefits+of+Beans.+http:/www.doctoroz.com/article/after-40-nutrition-surprising-health+benefits-beans&spell=1&sa=X&ved=2ahUKEwiGgoOW0aT9AhUUiVwKHQBmC4EQBSgAegQIChAB
https://www.google.com/search?rlz=1C1CHBF_enMW1029MW1030&biw=1242&bih=597&sxsrf=AJOqlzUfjgyY6MDKk9xTFcil5XxJZ9jglw:1676914460776&q=Heller+S,+(2011).+After-40+Nutrition:+The+Surprising+Health+Benefits+of+Beans.+http:/www.doctoroz.com/article/after-40-nutrition-surprising-health+benefits-beans&spell=1&sa=X&ved=2ahUKEwiGgoOW0aT9AhUUiVwKHQBmC4EQBSgAegQIChAB
https://www.google.com/search?rlz=1C1CHBF_enMW1029MW1030&biw=1242&bih=597&sxsrf=AJOqlzUfjgyY6MDKk9xTFcil5XxJZ9jglw:1676914460776&q=Heller+S,+(2011).+After-40+Nutrition:+The+Surprising+Health+Benefits+of+Beans.+http:/www.doctoroz.com/article/after-40-nutrition-surprising-health+benefits-beans&spell=1&sa=X&ved=2ahUKEwiGgoOW0aT9AhUUiVwKHQBmC4EQBSgAegQIChAB
https://www.google.com/search?rlz=1C1CHBF_enMW1029MW1030&biw=1242&bih=597&sxsrf=AJOqlzUfjgyY6MDKk9xTFcil5XxJZ9jglw:1676914460776&q=Heller+S,+(2011).+After-40+Nutrition:+The+Surprising+Health+Benefits+of+Beans.+http:/www.doctoroz.com/article/after-40-nutrition-surprising-health+benefits-beans&spell=1&sa=X&ved=2ahUKEwiGgoOW0aT9AhUUiVwKHQBmC4EQBSgAegQIChAB
https://www.google.com/search?rlz=1C1CHBF_enMW1029MW1030&biw=1242&bih=597&sxsrf=AJOqlzUfjgyY6MDKk9xTFcil5XxJZ9jglw:1676914460776&q=Heller+S,+(2011).+After-40+Nutrition:+The+Surprising+Health+Benefits+of+Beans.+http:/www.doctoroz.com/article/after-40-nutrition-surprising-health+benefits-beans&spell=1&sa=X&ved=2ahUKEwiGgoOW0aT9AhUUiVwKHQBmC4EQBSgAegQIChAB
https://www.google.com/search?rlz=1C1CHBF_enMW1029MW1030&biw=1242&bih=597&sxsrf=AJOqlzUfjgyY6MDKk9xTFcil5XxJZ9jglw:1676914460776&q=Heller+S,+(2011).+After-40+Nutrition:+The+Surprising+Health+Benefits+of+Beans.+http:/www.doctoroz.com/article/after-40-nutrition-surprising-health+benefits-beans&spell=1&sa=X&ved=2ahUKEwiGgoOW0aT9AhUUiVwKHQBmC4EQBSgAegQIChAB
https://www.google.com/search?rlz=1C1CHBF_enMW1029MW1030&biw=1242&bih=597&sxsrf=AJOqlzUfjgyY6MDKk9xTFcil5XxJZ9jglw:1676914460776&q=Heller+S,+(2011).+After-40+Nutrition:+The+Surprising+Health+Benefits+of+Beans.+http:/www.doctoroz.com/article/after-40-nutrition-surprising-health+benefits-beans&spell=1&sa=X&ved=2ahUKEwiGgoOW0aT9AhUUiVwKHQBmC4EQBSgAegQIChAB
https://www.academia.edu/download/76336334/Gross_Margin_Analysis_of_Irrigated_Beans_A_Case_of.pdf
https://www.academia.edu/download/76336334/Gross_Margin_Analysis_of_Irrigated_Beans_A_Case_of.pdf
https://www.academia.edu/download/76336334/Gross_Margin_Analysis_of_Irrigated_Beans_A_Case_of.pdf
https://www.researchgate.net/profile/J-Chianu/publication/228601612_Common_bean_in_Eastern_and_Southern_Africa_a_situation_and_outlook_analysis/links/02e7e52bae694ee7b2000000/Common-bean-in-Eastern-and-Southern-Africa-a-situation-and-outlook-analysis.pdf
https://www.researchgate.net/profile/J-Chianu/publication/228601612_Common_bean_in_Eastern_and_Southern_Africa_a_situation_and_outlook_analysis/links/02e7e52bae694ee7b2000000/Common-bean-in-Eastern-and-Southern-Africa-a-situation-and-outlook-analysis.pdf
https://www.researchgate.net/profile/J-Chianu/publication/228601612_Common_bean_in_Eastern_and_Southern_Africa_a_situation_and_outlook_analysis/links/02e7e52bae694ee7b2000000/Common-bean-in-Eastern-and-Southern-Africa-a-situation-and-outlook-analysis.pdf
https://www.researchgate.net/profile/J-Chianu/publication/228601612_Common_bean_in_Eastern_and_Southern_Africa_a_situation_and_outlook_analysis/links/02e7e52bae694ee7b2000000/Common-bean-in-Eastern-and-Southern-Africa-a-situation-and-outlook-analysis.pdf
https://www.researchgate.net/profile/J-Chianu/publication/228601612_Common_bean_in_Eastern_and_Southern_Africa_a_situation_and_outlook_analysis/links/02e7e52bae694ee7b2000000/Common-bean-in-Eastern-and-Southern-Africa-a-situation-and-outlook-analysis.pdf
https://www.researchgate.net/profile/J-Chianu/publication/228601612_Common_bean_in_Eastern_and_Southern_Africa_a_situation_and_outlook_analysis/links/02e7e52bae694ee7b2000000/Common-bean-in-Eastern-and-Southern-Africa-a-situation-and-outlook-analysis.pdf
https://ageconsearch.umn.edu/record/246457/
https://ageconsearch.umn.edu/record/246457/
https://onlinelibrary.wiley.com/doi/abs/10.1111/agec.12074
https://onlinelibrary.wiley.com/doi/abs/10.1111/agec.12074
https://www.example.edu/paper.pdf
https://www.sciencedirect.com/science/article/pii/S0306919222000859
https://www.sciencedirect.com/science/article/pii/S0306919222000859
https://www.cambridge.org/core/journals/renewable-agriculture-and-food-systems/article/opportunities-and-constraints-to-legume-diversification-for-sustainable-maize-production-on-smallholder-farms-in-malawi/B4B3E45A545A82C7AEA3640584D0E484
https://www.cambridge.org/core/journals/renewable-agriculture-and-food-systems/article/opportunities-and-constraints-to-legume-diversification-for-sustainable-maize-production-on-smallholder-farms-in-malawi/B4B3E45A545A82C7AEA3640584D0E484
https://www.cambridge.org/core/journals/renewable-agriculture-and-food-systems/article/opportunities-and-constraints-to-legume-diversification-for-sustainable-maize-production-on-smallholder-farms-in-malawi/B4B3E45A545A82C7AEA3640584D0E484
https://www.cambridge.org/core/journals/renewable-agriculture-and-food-systems/article/opportunities-and-constraints-to-legume-diversification-for-sustainable-maize-production-on-smallholder-farms-in-malawi/B4B3E45A545A82C7AEA3640584D0E484
https://www.cambridge.org/core/journals/renewable-agriculture-and-food-systems/article/opportunities-and-constraints-to-legume-diversification-for-sustainable-maize-production-on-smallholder-farms-in-malawi/B4B3E45A545A82C7AEA3640584D0E484
https://books.google.com/books?hl=en&lr=&id=iBEPBAAAQBAJ&oi=fnd&pg=PA1&dq=Mtumbuka+W,+Mapemba+L,+%26+Mwabumba+M,+(2014).+Spatial+price+integration+among+selected+bean+markets+in+Malawi.+IFPRI.+&ots=6SbfP_FDmF&sig=Iccc2mZtGuZ6A-Rih67_dsABBYI
https://books.google.com/books?hl=en&lr=&id=iBEPBAAAQBAJ&oi=fnd&pg=PA1&dq=Mtumbuka+W,+Mapemba+L,+%26+Mwabumba+M,+(2014).+Spatial+price+integration+among+selected+bean+markets+in+Malawi.+IFPRI.+&ots=6SbfP_FDmF&sig=Iccc2mZtGuZ6A-Rih67_dsABBYI
https://books.google.com/books?hl=en&lr=&id=iBEPBAAAQBAJ&oi=fnd&pg=PA1&dq=Mtumbuka+W,+Mapemba+L,+%26+Mwabumba+M,+(2014).+Spatial+price+integration+among+selected+bean+markets+in+Malawi.+IFPRI.+&ots=6SbfP_FDmF&sig=Iccc2mZtGuZ6A-Rih67_dsABBYI
https://books.google.com/books?hl=en&lr=&id=iBEPBAAAQBAJ&oi=fnd&pg=PA1&dq=Mtumbuka+W,+Mapemba+L,+%26+Mwabumba+M,+(2014).+Spatial+price+integration+among+selected+bean+markets+in+Malawi.+IFPRI.+&ots=6SbfP_FDmF&sig=Iccc2mZtGuZ6A-Rih67_dsABBYI
https://books.google.com/books?hl=en&lr=&id=iBEPBAAAQBAJ&oi=fnd&pg=PA1&dq=Mtumbuka+W,+Mapemba+L,+%26+Mwabumba+M,+(2014).+Spatial+price+integration+among+selected+bean+markets+in+Malawi.+IFPRI.+&ots=6SbfP_FDmF&sig=Iccc2mZtGuZ6A-Rih67_dsABBYI
https://books.google.com/books?hl=en&lr=&id=iBEPBAAAQBAJ&oi=fnd&pg=PA1&dq=Mtumbuka+W,+Mapemba+L,+%26+Mwabumba+M,+(2014).+Spatial+price+integration+among+selected+bean+markets+in+Malawi.+IFPRI.+&ots=6SbfP_FDmF&sig=Iccc2mZtGuZ6A-Rih67_dsABBYI
https://repository.up.ac.za/handle/2263/40344
https://repository.up.ac.za/handle/2263/40344


61

Chitete, M. M. N., Mgomezulu, W. R., Phiri, H. H., Dzanja, J., Machira, K. (2023). Structure, conduct, and performance of beans 
marketing in Malawi: A case study of Lilongwe District. J. Agribus. Rural Dev., 1(67), 49–62. http://dx.doi.org/10.17306/J.
JARD.2023.01671

www.jard.edu.pl

Mwenda, A.R., Chirwa, R.M. (2006). Assessment of Adoption 
Rate of New Bean Varieties in three Major Bean Grow-
ing Districts. Lilongwe: CIAT-Malawi, Chitedze Station. 
http://www.ndr.mw:8080/xmlui/handle/123456789/1362

Nkhata, W., Shimelis, H., Melis, R., Chirwa, R., Mzengeza, 
T., Mathew, I., Shayanowako, A. (2021). Combining 
ability analysis of common bean (Phaseolus vulgaris L) 
genotypes for resistance to bean fly (Ophiomyia spp.), 
and grain yield and component traits. Euphytica, 217(5), 
1–15. https://link.springer.com/article/10.1007/s10681-
021-02833-9

Nyondo, C.R., Davidova, S.M., Bailey, A.M. (2013). On 
Market Liberalisation and Efficiency: A Structural VECM 
Analysis of Dry Beans Markets in Malawi. Paper prepared 
for presentation at the 87th Annual Conference, April 
8-10, 2013, Warwick University, UK 158696, Agricul-
tural Economics Society. https://ageconsearch.umn.edu/
record/158696/

Nzima, W.M., Dzanja, J. (2015). Efficiency of Soybean Mar-
kets in Malawi: Structure, Conduct and Performance 
Approach. Int. J. Bus. Soc. Sci., 6(4), 162–170. https://
search.proquest.com/openview/583abb75a0ea5c34f5f111
1940d218cb/1.pdf?pq-origsite=gscholar&cbl=646295

Nzima, W.M., Dzanja, J., Kamwana, B. (2014). Structure, 
Conduct and Performance of Groundnuts Markets in 
Northern and Central Malawi: Case Studies of Mzimba 
and Kasungu Districts. Int. J. Bus. Soc. Sci., 5(6), 130–139. 
https://www.academia.edu/download/35752360/14_3.pdf

Ochieng, D.O., Botha, R., Baulch, B. (2019). Structure, con-
duct and performance of maize markets in Malawi. Vol. 
29. Int. Food Polic. Res Inst. https://books.google.com/bo
oks?hl=en&lr=&id=OG6qDwAAQBAJ&oi=fnd&pg=PA
5&dq=Ochieng,+Dennis+O.,+Rosemary+Botha,+and+B
ob+Baulch.+Structure,+conduct+and+performance+of+
maize+markets+in+Malawi.+Vol.+29.+Intl+Food+Policy
+Res+Inst,+2019.&ots=4Se2hyeIOG&sig=0ygOlZBP33
oMOR91bCAUv2GS5L8

Olukosi, J.O., Erhabor, P.O. (1988). Introduction to 
farm management economics, principles and appli-
cation. Samaru, Zaria: Agltab Publishers, Samaru. 
https://scholar.google.com/citations?view_op=view_
citation&hl=en&user=mNu-xUAAAAAJ&citation_for_
view=mNu-xUAAAAAJ:d1gkVwhDpl0C

Olwande, J., Smale, M., Mathenge, M.K., Place, F., Mithöfer, 
D. (2015). Agricultural marketing by smallholders in Ken-
ya: A comparison of maize, kale and dairy. Food Polic., 
52, 22–32. https://www.sciencedirect.com/science/article/
pii/S0306919215000196

Parker, R.C., Connor, J.M. (1979). Estimates for Consumer 
Loss due to Monopoly in the U.S Food Manufacturing In-

dustries. Am. J. Agric. Econ., 626–639. https://www.jstor.
org/stable/1239910

Porter, M.E. (1979). How Competitive Forces Shape Strategy. 
Harv. Bus. Rev., 137–145. 

Pulaj, E., Kume, V. (2013). Measuring Market Concentra-
tion of Construction Industry. Vlora Region Evidence. 
Eur. Sci. J., 9(32), 121–136. https://core.ac.uk/download/
pdf/328023884.pdf

Ragasa, C. (2020). Effectiveness of the lead farmer approach 
in agricultural extension service provision: Nationally 
representative panel data analysis in Malawi. Land Use 
Polic., 99, 104966. https://www.sciencedirect.com/sci-
ence/article/pii/S026483771930119X

Reddy, B.S. (2010). Organic farming: status, issues and 
prospects–a review. Agric. Econ. Res. Rev., 23, 343–358. 
https://ageconsearch.umn.edu/record/97015/

Rogerson, C.M. (2001). In search of the African miracle: de-
bates on successful small enterprise development in Af-
rica. Habit. Int., 25, 115–142. https://www.sciencedirect.
com/science/article/pii/S0197397500000333

Scitovsky, T. (1955). Economic Theory and the Measure-
ment of Concentration. New Jersey: Princeton University 
Press. https://www.nber.org/system/files/chapters/c0955/
c0955.pdf

Shapiro, C. (2010). The 2010 horizontal merger guide-
lines: From hedgehog to fox in forty years. Antitrust 
LJ, 77, 49. https://heinonline.org/hol-cgi-bin/get_pdf.
cgi?handle=hein.journals/antil77&section=6

Singh, U., Singh, B. (1992). Tropical grain legumes as Im-
portant Human Food. Econ. Bot., 46(3), 310–321. https://
link.springer.com/article/10.1007/BF02866630

Sjauw-Koen-Fa, A.R., Blok, V., Omta, S.W.F. (2016). Critical 
Success Factors for Smallholder Inclusion in High Value-
Adding Supply Chains by Food & Agribusiness Multi-
national Enterprise. Int. Food Agribus. Manag. Rev., 19, 
83–112. https://ageconsearch.umn.edu/record/230835/

Tumeo, M., Mapemba, L., Edriss, A.K., Phiri, H. (2017). 
Consumer choice of dry common beans in Malawi: The 
case of Lilongwe City (No. 19). International Food Policy 
Research Institute (IFPRI). https://ideas.repec.org/p/fpr/
masspp/19.html

USAID (2009). Staple Foods Value Chain Analysis. The 
Competitiveness and Trade Expansion Programme, 
Country report- Malawi. Prepared by Chemonics Inter-
national. Washington DC. https://pdf.usaid.gov/pdf_docs/
pnadw639.pdf

USAID (2011). Feed the Future 2011–2015 Multi-year strat-
egy. https://feedthefuture.gov/sites/default/files/resource/
files/MalawiFeedtheFutureMultiYearStrategy.pdf.

Vanlauwe, B., Hungria, M., Kanampiu, F., Giller, K.E. 
(2019). The role of legumes in the sustainable intensifi-

http://dx.doi.org/10.17306/J.JARD.2023.01671
http://dx.doi.org/10.17306/J.JARD.2023.01671
http://www.ndr.mw:8080/xmlui/handle/123456789/1362
https://link.springer.com/article/10.1007/s10681-021-02833-9
https://link.springer.com/article/10.1007/s10681-021-02833-9
https://ageconsearch.umn.edu/record/158696/
https://ageconsearch.umn.edu/record/158696/
https://search.proquest.com/openview/583abb75a0ea5c34f5f1111940d218cb/1.pdf?pq-origsite=gscholar&cbl=646295
https://search.proquest.com/openview/583abb75a0ea5c34f5f1111940d218cb/1.pdf?pq-origsite=gscholar&cbl=646295
https://search.proquest.com/openview/583abb75a0ea5c34f5f1111940d218cb/1.pdf?pq-origsite=gscholar&cbl=646295
https://www.academia.edu/download/35752360/14_3.pdf
https://books.google.com/books?hl=en&lr=&id=OG6qDwAAQBAJ&oi=fnd&pg=PA5&dq=Ochieng,+Dennis+O.,+Rosemary+Botha,+and+Bob+Baulch.+Structure,+conduct+and+performance+of+maize+markets+in+Malawi.+Vol.+29.+Intl+Food+Policy+Res+Inst,+2019.&ots=4Se2hyeIOG&sig=0ygOlZBP33oMOR91bCAUv2GS5L8
https://books.google.com/books?hl=en&lr=&id=OG6qDwAAQBAJ&oi=fnd&pg=PA5&dq=Ochieng,+Dennis+O.,+Rosemary+Botha,+and+Bob+Baulch.+Structure,+conduct+and+performance+of+maize+markets+in+Malawi.+Vol.+29.+Intl+Food+Policy+Res+Inst,+2019.&ots=4Se2hyeIOG&sig=0ygOlZBP33oMOR91bCAUv2GS5L8
https://books.google.com/books?hl=en&lr=&id=OG6qDwAAQBAJ&oi=fnd&pg=PA5&dq=Ochieng,+Dennis+O.,+Rosemary+Botha,+and+Bob+Baulch.+Structure,+conduct+and+performance+of+maize+markets+in+Malawi.+Vol.+29.+Intl+Food+Policy+Res+Inst,+2019.&ots=4Se2hyeIOG&sig=0ygOlZBP33oMOR91bCAUv2GS5L8
https://books.google.com/books?hl=en&lr=&id=OG6qDwAAQBAJ&oi=fnd&pg=PA5&dq=Ochieng,+Dennis+O.,+Rosemary+Botha,+and+Bob+Baulch.+Structure,+conduct+and+performance+of+maize+markets+in+Malawi.+Vol.+29.+Intl+Food+Policy+Res+Inst,+2019.&ots=4Se2hyeIOG&sig=0ygOlZBP33oMOR91bCAUv2GS5L8
https://books.google.com/books?hl=en&lr=&id=OG6qDwAAQBAJ&oi=fnd&pg=PA5&dq=Ochieng,+Dennis+O.,+Rosemary+Botha,+and+Bob+Baulch.+Structure,+conduct+and+performance+of+maize+markets+in+Malawi.+Vol.+29.+Intl+Food+Policy+Res+Inst,+2019.&ots=4Se2hyeIOG&sig=0ygOlZBP33oMOR91bCAUv2GS5L8
https://books.google.com/books?hl=en&lr=&id=OG6qDwAAQBAJ&oi=fnd&pg=PA5&dq=Ochieng,+Dennis+O.,+Rosemary+Botha,+and+Bob+Baulch.+Structure,+conduct+and+performance+of+maize+markets+in+Malawi.+Vol.+29.+Intl+Food+Policy+Res+Inst,+2019.&ots=4Se2hyeIOG&sig=0ygOlZBP33oMOR91bCAUv2GS5L8
https://books.google.com/books?hl=en&lr=&id=OG6qDwAAQBAJ&oi=fnd&pg=PA5&dq=Ochieng,+Dennis+O.,+Rosemary+Botha,+and+Bob+Baulch.+Structure,+conduct+and+performance+of+maize+markets+in+Malawi.+Vol.+29.+Intl+Food+Policy+Res+Inst,+2019.&ots=4Se2hyeIOG&sig=0ygOlZBP33oMOR91bCAUv2GS5L8
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=mNu-xUAAAAAJ&citation_for_view=mNu-xUAAAAAJ:d1gkVwhDpl0C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=mNu-xUAAAAAJ&citation_for_view=mNu-xUAAAAAJ:d1gkVwhDpl0C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=mNu-xUAAAAAJ&citation_for_view=mNu-xUAAAAAJ:d1gkVwhDpl0C
https://www.sciencedirect.com/science/article/pii/S0306919215000196
https://www.sciencedirect.com/science/article/pii/S0306919215000196
https://www.jstor.org/stable/1239910
https://www.jstor.org/stable/1239910
https://core.ac.uk/download/pdf/328023884.pdf
https://core.ac.uk/download/pdf/328023884.pdf
https://www.sciencedirect.com/science/article/pii/S026483771930119X
https://www.sciencedirect.com/science/article/pii/S026483771930119X
https://ageconsearch.umn.edu/record/97015/
https://www.sciencedirect.com/science/article/pii/S0197397500000333
https://www.sciencedirect.com/science/article/pii/S0197397500000333
https://www.nber.org/system/files/chapters/c0955/c0955.pdf
https://www.nber.org/system/files/chapters/c0955/c0955.pdf
https://heinonline.org/hol-cgi-bin/get_pdf.cgi?handle=hein.journals/antil77&section=6
https://heinonline.org/hol-cgi-bin/get_pdf.cgi?handle=hein.journals/antil77&section=6
https://link.springer.com/article/10.1007/BF02866630
https://link.springer.com/article/10.1007/BF02866630
https://ageconsearch.umn.edu/record/230835/
https://ideas.repec.org/p/fpr/masspp/19.html
https://ideas.repec.org/p/fpr/masspp/19.html
https://pdf.usaid.gov/pdf_docs/pnadw639.pdf
https://pdf.usaid.gov/pdf_docs/pnadw639.pdf
https://feedthefuture.gov/sites/default/files/resource/files/MalawiFeedtheFutureMultiYearStrategy.pdf
https://feedthefuture.gov/sites/default/files/resource/files/MalawiFeedtheFutureMultiYearStrategy.pdf


Chitete, M. M. N., Mgomezulu, W. R., Phiri, H. H., Dzanja, J., Machira, K. (2023). Structure, conduct, and performance of beans 
marketing in Malawi: A case study of Lilongwe District. J. Agribus. Rural Dev., 1(67), 49–62. http://dx.doi.org/10.17306/J.
JARD.2023.01671

62 www.jard.edu.pl

cation of African smallholder agriculture: Lessons learnt 
and challenges for the future. Agric. Ecosys. Env., 284, 
106583. https://www.sciencedirect.com/science/article/
pii/S0167880919301999

Williams, T.O., Spycher, B., Okik, I. (2006). Improving Live-
stock Marketing and Intra- regional Trade in West Africa.: 
Determining Economic Incentives and Policy Framework. 
Nairobi: International Livestock Research Institute. htt-
ps://books.google.com/books?hl=en&lr=&id=7_0jK1Io7
ZEC&oi=fnd&pg=PR5&dq=Williams,+T.+O.,+Spycher,

+B.,+%26+Okik,+I.+(2006).+Improving+Livestock+Mar
keting+and+Intra-+regional+Trade+in+West+Africa.:+D
etermining+Economic+Incentives+and+Policy+Framew
ork.+Nairobi:+International+Livestock+Research+Instit
ute.&ots=VJAJ_ZQnDz&sig=N1ekx8pQzH3HY0DbW_
SeSqLszrA

World Bank (20200. Malawi Economic Monitor: From Cri-
sis Response to Strong Recovery. July 2020. https://www.
worldbank.org/en/country/malawi/publication/economic-
monitor

http://dx.doi.org/10.17306/J.JARD.2023.01671
http://dx.doi.org/10.17306/J.JARD.2023.01671
https://www.sciencedirect.com/science/article/pii/S0167880919301999
https://www.sciencedirect.com/science/article/pii/S0167880919301999
https://books.google.com/books?hl=en&lr=&id=7_0jK1Io7ZEC&oi=fnd&pg=PR5&dq=Williams,+T.+O.,+Spycher,+B.,+%26+Okik,+I.+(2006).+Improving+Livestock+Marketing+and+Intra-+regional+Trade+in+West+Africa.:+Determining+Economic+Incentives+and+Policy+Framework.+Nairobi:+International+Livestock+Research+Institute.&ots=VJAJ_ZQnDz&sig=N1ekx8pQzH3HY0DbW_SeSqLszrA
https://books.google.com/books?hl=en&lr=&id=7_0jK1Io7ZEC&oi=fnd&pg=PR5&dq=Williams,+T.+O.,+Spycher,+B.,+%26+Okik,+I.+(2006).+Improving+Livestock+Marketing+and+Intra-+regional+Trade+in+West+Africa.:+Determining+Economic+Incentives+and+Policy+Framework.+Nairobi:+International+Livestock+Research+Institute.&ots=VJAJ_ZQnDz&sig=N1ekx8pQzH3HY0DbW_SeSqLszrA
https://books.google.com/books?hl=en&lr=&id=7_0jK1Io7ZEC&oi=fnd&pg=PR5&dq=Williams,+T.+O.,+Spycher,+B.,+%26+Okik,+I.+(2006).+Improving+Livestock+Marketing+and+Intra-+regional+Trade+in+West+Africa.:+Determining+Economic+Incentives+and+Policy+Framework.+Nairobi:+International+Livestock+Research+Institute.&ots=VJAJ_ZQnDz&sig=N1ekx8pQzH3HY0DbW_SeSqLszrA
https://books.google.com/books?hl=en&lr=&id=7_0jK1Io7ZEC&oi=fnd&pg=PR5&dq=Williams,+T.+O.,+Spycher,+B.,+%26+Okik,+I.+(2006).+Improving+Livestock+Marketing+and+Intra-+regional+Trade+in+West+Africa.:+Determining+Economic+Incentives+and+Policy+Framework.+Nairobi:+International+Livestock+Research+Institute.&ots=VJAJ_ZQnDz&sig=N1ekx8pQzH3HY0DbW_SeSqLszrA
https://books.google.com/books?hl=en&lr=&id=7_0jK1Io7ZEC&oi=fnd&pg=PR5&dq=Williams,+T.+O.,+Spycher,+B.,+%26+Okik,+I.+(2006).+Improving+Livestock+Marketing+and+Intra-+regional+Trade+in+West+Africa.:+Determining+Economic+Incentives+and+Policy+Framework.+Nairobi:+International+Livestock+Research+Institute.&ots=VJAJ_ZQnDz&sig=N1ekx8pQzH3HY0DbW_SeSqLszrA
https://books.google.com/books?hl=en&lr=&id=7_0jK1Io7ZEC&oi=fnd&pg=PR5&dq=Williams,+T.+O.,+Spycher,+B.,+%26+Okik,+I.+(2006).+Improving+Livestock+Marketing+and+Intra-+regional+Trade+in+West+Africa.:+Determining+Economic+Incentives+and+Policy+Framework.+Nairobi:+International+Livestock+Research+Institute.&ots=VJAJ_ZQnDz&sig=N1ekx8pQzH3HY0DbW_SeSqLszrA
https://books.google.com/books?hl=en&lr=&id=7_0jK1Io7ZEC&oi=fnd&pg=PR5&dq=Williams,+T.+O.,+Spycher,+B.,+%26+Okik,+I.+(2006).+Improving+Livestock+Marketing+and+Intra-+regional+Trade+in+West+Africa.:+Determining+Economic+Incentives+and+Policy+Framework.+Nairobi:+International+Livestock+Research+Institute.&ots=VJAJ_ZQnDz&sig=N1ekx8pQzH3HY0DbW_SeSqLszrA
https://books.google.com/books?hl=en&lr=&id=7_0jK1Io7ZEC&oi=fnd&pg=PR5&dq=Williams,+T.+O.,+Spycher,+B.,+%26+Okik,+I.+(2006).+Improving+Livestock+Marketing+and+Intra-+regional+Trade+in+West+Africa.:+Determining+Economic+Incentives+and+Policy+Framework.+Nairobi:+International+Livestock+Research+Institute.&ots=VJAJ_ZQnDz&sig=N1ekx8pQzH3HY0DbW_SeSqLszrA
https://books.google.com/books?hl=en&lr=&id=7_0jK1Io7ZEC&oi=fnd&pg=PR5&dq=Williams,+T.+O.,+Spycher,+B.,+%26+Okik,+I.+(2006).+Improving+Livestock+Marketing+and+Intra-+regional+Trade+in+West+Africa.:+Determining+Economic+Incentives+and+Policy+Framework.+Nairobi:+International+Livestock+Research+Institute.&ots=VJAJ_ZQnDz&sig=N1ekx8pQzH3HY0DbW_SeSqLszrA
https://www.worldbank.org/en/country/malawi/publication/economic-monitor
https://www.worldbank.org/en/country/malawi/publication/economic-monitor
https://www.worldbank.org/en/country/malawi/publication/economic-monitor


© Copyright by Wydawnictwo Uniwersytetu Przyrodniczego w Poznaniu

Journal of Agribusiness and Rural Development

www.jard.edu.pl

pISSN 1899-5241
eISSN 1899-5772

1(67) 2023, 63–77

Damodar Gautam, National Maize Research Program, Rampur, Nepal, e-mail: gautam.damodar.np@gmail.com, https://orcid.
org/0000-0002-1009-0340

http://dx.doi.org/10.17306/J.JARD.2023.01640

STRENGTHENING THE COMPETITIVENESS  
OF THE LENTIL SEED SYSTEM OF NEPAL:  
A VALUE CHAIN APPROACH

Damodar Gautam1, Shiv Chandra Dhakal2, Rishi Ram Kattel2,  
Narayan Prasad Khanal3

1National Maize Research Program (NMRP), Rampur, Chitwan, Nepal
2Agriculture and Forestry University (AFU), Rampur, Chitwan, Nepal
3CIMMYT-SARO, Nepal

Abstract. A value chain approach is the most viable and prag-
matic strategy to develop an effective, inclusive, competitive 
and sustainable seed system for many crops globally. This 
study was conducted in the Kailali, Dang and Siraha districts 
of the Terai and Inner Terai regions of Nepal to map and 
thoroughly analyze the value chain of the lentil seed system. 
Primary data were collected through a household survey, key 
stakeholder interviews and focus group discussions. Altogeth-
er, 300 lentil grain-producing and 100 seed-producing farmers 
were selected for the study. Descriptive statistics, value chain 
mapping, stakeholder price spread calculation and return on 
investment were the major tools for the study. Conventional 
cultivation practices along with incidence of biotic and abiotic 
stresses ensured non-significant differences in yield, income 
and benefit-cost ratio (B:C) between local seed users and im-
proved seed users, resulting in a distorted demand pull chain 
and eventually leading to the lamentable lentil seed system. 
Total value addition from farm gate to end user was 63.84% 
of the total retail price. Seed conditioners and processors con-
tributed 28.38% of total value addition. Return on Investment 
(ROI) per total cost was higher for seed-producing farmers 
(59.3%). However, ROI per added cost was higher (214.8%) 
for retailers followed by seed conditioners and processors 
(96.37%). The total price spread along the chain was 45.21% 
of the total consumer price, revealing the inefficient market-
ing system. Scaling up the major factors behind improved 
seed adoption, like package of practices, use of a specialized 
production area, the development of stress resilient varieties, 

technical assistance, training, and subsidy schemes based on 
production and efficient market system development, can 
economically benefit lentil-producing farmers, thereby rein-
forcing the major pulling force of the lentil seed value chain. 
Appropriate infrastructure, government prioritization, a co-
ordinated policy environment and innovative public-private 
partnership models across the seed value chain are necessary 
for overall sectoral growth.

Keywords: Lentil, seed system, value chain, government pri-
oritization, governance

INTRODUCTION

Legumes are a major source of dietary protein and es-
sential nutrients, especially for poor families in devel-
oping countries like Nepal, who cannot afford expen-
sive animal proteins. Legumes provide up to 20–25% 
of protein by weight, which is 2–3 times that of wheat 
and rice (Shahwar et al., 2017). In cereal-based crop-
ping systems, lentils occupy a unique position among 
legume crops in terms of their capacity to improve hu-
man, animal and soil health (Erskine et al., 2009). The 
higher protein content and insignificant levels of choles-
terol, fat and anti-nutrients found in lentil cotyledon are 
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credited with making it the foremost preferred protein 
source for human consumption (Sultana and Ghafoor, 
2008). Whole lentils contain 25.8% protein while split 
lentils contain 25% protein (Kim et al., 2016). As well 
as having a high protein content, lentils are a major 
source of minerals, vitamins and lipids. They have nu-
merous potential health benefits, such as anti-carcino-
genic, blood pressure-lowering, hypo-cholesterolemic 
and glycemic-load-lowering effects (Faris et al., 2013). 
Because of their high calorific value and plentiful nutri-
ent load, lentils are considered a major component of the 
food and nutritional security of rural smallholder house-
holds in developing countries like Nepal. 

Lentils are cultivated across all provinces in Ne-
pal. In terms of agro-climatic zones, lentil cultivation 
is concentrated within the Terai region, with a share of 
more than 95% of total production. The total cultivated 
area, production and productivity of lentils are 212,000 
hectares, 262,000 tonnes and 1,256 kg ha-1 respectively 
(MoALD, 2021). Lentil cultivation in Nepal accounts 
for 4.2% of the worldwide area devoted to the crop and 
4.02% of global production. However, the productiv-
ity of lentil cultivation in Nepal is 5.36% below global 
productivity (FAOSTAT, 2022). Lentils from Nepal 
constitute only 3% of the total world market for lentils 
(ITC, 2019). Lentil production has been seen to change 
over time in prior years. However, from 2013 to 2015, 
production remained unchanged. The total production 
of lentils in 2016 was almost 11% higher than in 2015 
(MoALD, 2020). In recent years, the total demand for 
lentils in Nepal has increased. During the year 2020, the 
total national demand for lentils was 359,000 tonnes, 
which is 37% higher than in 2015 (MoALD, 2020). 
Due to changing consumption patterns, increased health 
awareness and an increasing population, the demand 
for lentils will increase rapidly in the near future and 
will reach 390,000 tonnes in 2025 (Thapa et al., 2019). 
Currently, total national production covers only 71.2% 
of total national demand. Increasing domestic demand 
and decreasing production have combined to cause 
a ballooning trade deficit. In 2020, total lentil imports 
were almost 24 times higher than total national exports 
(MoALD, 2021). To meet domestic national demand 
and realize the foreign trade potential of Nepalese len-
tils, the total cultivated area, production and productiv-
ity of lentils must be extended in the near future. 

Low productivity in agriculture is the result of re-
duced use of better-performing varieties, poor quality 

seeds and other inputs (fertilizer, irrigation, farm ma-
chinery, etc.) and production technologies (Gauchan, 
2019). The use of quality seeds only can increase crop 
yields by up to 40–45% (Abebe and Alemu, 2017; Pan-
ta, 2015; Wimalasekera, 2015). The use of improved 
seed not only increases crop yield but also enhances the 
efficiency and productivity of other inputs like fertilizer, 
irrigation, farm machinery and human labor, ultimately 
helping sustainable crop production. The replacement of 
previous low yielding varieties and poor quality seeds 
with better quality seeds and improved varieties is thus 
a more meaningful and practical measure for increased 
production (Spielman and Kennedy, 2016). However, 
the majority of Nepalese farmers have been using local-
ly saved and exchanged seed for many crops for many 
years. The present seed replacement rate of major crops 
is less than 15% and it is below 5% for lentils (SQCC, 
2017). This scenario does not ensure farmers’ access to 
quality seeds of a wide range of varieties of lentil. The 
provision of improved quality seed in sufficient quanti-
ties, on time, and with accessible and appropriate va-
rietal options is crucial to promote the adoption of im-
proved varieties and close the yield gap.

Efficient and sustainable seed systems can help to 
improve the livelihoods of small farmers, serving as an 
important element in strategies for agricultural develop-
ment and poverty reduction (Mulugeta et al., 2010). The 
availability of seed of improved varieties among lentil 
growers largely depend on a strong competitive lentil 
seed value chain with an efficient and wide distribu-
tion network (ANSAB, 2011). To date, only 14 lentil 
varieties are available for seed production and trading 
(MoALD, 2022). Many public and private organizations 
are working on lentil seed-related business with the sup-
port of NGOs and INGOs. Government organizations 
are there for quality control and policy formulation, and 
externally the lentil seed system seems to work in an 
efficient, sustainable and holistic way, but actually deep 
issues exist, as is reflected by the lentil seed replacement 
rate of less than 5% (SQCC, 2017). Nepalese farmers are 
less willing to pay for improved seed varieties (Mishra 
et al., 2017), and thus studies on farmers’ valuations of 
current improved lentil varieties, their attributes, the 
types of services they are willing to pay for, and factors 
affecting the adoption of improved lentil varieties are 
very scanty in Nepal. On the side of seed supply, federal 
transformation has created structural and legal dilem-
mas along with weak coordination among the three tiers 
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of the government system, and hindered the seed mul-
tiplication process. During 2019, the demand for lentil 
breeder seed was 1,350 kg, production was 1,501 kg, 
and only 854 kg was distributed for seed multiplication. 
In the same year, production of lentil foundation seed 
was 10,888 kg while demand was only 1,597 kg and 
only 912 kg was distributed (SQCC, 2019). Likewise, 
tonnes of improved seed remained in storage and were 
finally sold as grain. As the lentil-growing farmers are 
the end users and the major pull factor of the overall 
lentil seed value chain, if they are not absorbing the 
available supplies from the market, the lentil seed value 
chain cannot function properly. This is directly linked 
with farmers’ willingness to pay and their satisfaction 
levels with the improved lentil seed varieties available 
on the market, the preferred attributes of the varieties, 
and other reasons related to availability, timeliness, ac-
cessibility, technology and suitability (KUBK, 2017).

The availability and accessibility of improved seed 
varieties among lentil growers largely depend on a com-
petitive, sustainable and efficient lentil seed value chain. 
To know the functioning of seed value chain, it is neces-
sary to identify the operators, service providers and their 
respective activities. The analysis of linkages between 
value chain operators allows for a better understand-
ing of the functioning of the seed chain (Bélanger et al., 
2013). The regular system of research on farmers’ pre-
ferred attributes, the temporal and spatial dynamics of 
such preferences, the constraints on the market and mar-
keting system, resource use in lentil production and bar-
riers to the adoption of improved lentil varieties is im-
portant for the design of upgrading interventions and to 
make such value chains competitive (Collins, 2009). The 
study analyzes the level of market orientation in product 
development, value addition and distribution. Likewise, 
it identifies the reasons for inefficiencies and potential 
leverage points for improving the performance of the 
chain to enhance the competitiveness and sustainability 
of the overall lentil seed value chain. This study thor-
oughly analyzes the strengths and weaknesses in every 
node of the lentil seed value chain, addressing varietal 
development, seed multiplication, seed production, qual-
ity maintenance, key actors in the lentil seed value chain, 
the marketing system and the upgrading of the lentil seed 
value chain. Market chain efficiency and sustainability 
can be ensured by correcting weak areas and adopting 
the strengths of the key actors in the lentil seed value 
chain. The growth of lentil seed commercialization can 

thereby be accelerated to create an inclusive, competi-
tive and sustainable lentil seed system in Nepal. 

METHODOLOGY

Study area
Among all the lentil-producing districts of Nepal, the 
top six are Dang, Kailali, Rautahat, Bardiya, Siraha and 
Bara. These districts account for 58.52% of the total 
lentil production and 47.27% of the total area used to 
cultivate lentils in Nepal (MoALD, 2020). Among those 
districts, Kailali, Dang and Siraha were selected for this 
study. To analyze the current situation and functioning 
of foreign trade, data from potential foreign exporters 
from districts like Rupandehi, Banke and Bara were also 
collected. 

Sampling method and sample size 
determination
Using Cochran’s formula, 150 lentil grain-producing 
farmers using local seed, 150 lentil grain-producing 
farmers using improved seed and 100 lentil seed-pro-
ducing farmers were selected from the study districts. 
Primary data were collected using simple random sam-
pling, snowball sampling and purposive sampling tech-
niques through a pre-designed questionnaire, while 
secondary data were collected from secondary sources. 
For the detailed value chain analysis, 15 input suppliers, 
15 seed collectors and processors (including large seed 
companies and small farmer’s groups), 15 retailers, and 
all the service providers of the respective districts were 
selected. A total of six focus group discussions were car-
ried out to cross-validate the household survey data. 

Lentil seed value chain: mapping 
and analysis
Before value chain analysis, different functions, actors 
and service providers along with their functional rela-
tionships were mapped. This mapping shows the flow of 
transactions from the sourcing of raw materials and in-
puts to production, processing, marketing and final sale 
of lentil seed. The mapping of the lentil seed value chain 
includes costs, value addition, price enabling environ-
ments, critical constraints and the relative clout of the 
players. In this study, each node of the value chain, from 
variety development, multiplication, processing, pack-
aging, trading and distribution to the end users of the 
lentil seed, was critically examined. Flow of cost, value 
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addition, margin, return on investment and price spread 
were also calculated throughout the chain. 

Production and marketing problems
Based on the response frequencies, an indexing tech-
nique was used to identify major problems with produc-
tion and marketing. Those problems were ranked using 
a five-point level of influence comprising most serious, 
serious, moderate, low, very low or no problem at all, 
using scores of 1.00, 0.80, 0.60, 0.40, 0.20 respectively. 
The priority index for each variable was calculated as 
a weighted average in order to draw valid conclusions 
and make responsible decisions. The index of influence 
was calculated using the following formula:

Iinf = Σ sifi

N

Where, Iinf = index of influence, Σ = summation, si =scale 
value, fi = frequency of influence given by respondents, 
N = total number of respondents

Descriptive statistics like the t-test and Chi square 
test was used for the analysis in the Stata/SE 12.1.

RESULT AND DISCUSSION

Economics of lentil grain  
and seed production
Despite the increasing demand for lentils in Nepal, the 
study revealed a decreasing trend in production. However, 

the price of lentils has been increasing in recent years. In 
2021, the average productivity of lentils using local seed 
was 568.8 kg/ha while it was 620.1 kg/ha using improved 
seed. The lentil yields of local seed users and improved 
seed users were statistically similar in the years 2019 and 
2021 but this difference was statistically significant at 
the 10% level in 2020. Increasing demand but decreas-
ing supply has caused the price of lentils to rise in recent 
years. The average price of lentil was NRs. 70.9/kg in 
2019 and reached NRs. 85.5/kg in 2021.

For those farmers using improved seed, 33.6% 
of the total variable cost was accounted for by labor, 
21.7% by seed, 21.4% by threshing and 11.1% by land 
preparation. For local seed users, 28% of the total var-
iable cost was accounted for by labor, 10% by land 
preparation, 27.5% by seed and 18.2% by threshing. 
Likewise, for farmers who were involved in improved 
seed production, more than one third of the total vari-
able cost (36.1%) was for labor followed by 25.2% 
for seed and 18.7% for threshing. Due to the higher 
labor requirements for processing, harvesting, and in-
tercultural operation in seed production, the cost of 
labor was higher for seed producers than for grain 
producers. Analyzing the total variable cost and gross 
income from lentil grain and seed production, this 
study revealed a 23.6% higher cost for seed produc-
tion than for grain production. However, revenue from 
seed production and grain production was statistically 
similar. 

Table 1. Production (per hectare) and price trend of lentil grain in the study area

Variables Overall
(n = 300)

Local seed user
(n = 150)

Improved seed user
(n = 150) Mean difference t-value

Total production (kg)

2021 594.4 (301.4) 568.8 (321.9) 620.1 (492.8) –51.3 –2.73

2020 537.8 (434.3) 507.2 (205.7) 568.4 (356.7) –61.2* –4.89

2019 664.5 (205.8) 656.6 (376.4) 682.5 (520.1) –25.9 –2.21

Price (NRs./kg)

2021 85.5 (10.3) 82.2 (9.9) 88.8 (10.7) –6.6 –2.1

2020 83.0 (9.2) 82.7 (8.4) 83.3 (9.7) –0.6 –1.05

2019 70.9 (9.7) 70.8 (9.8) 71.1 (9.7) –0.3 –0.67

Figures in parentheses indicate standard deviation. * Indicates significant difference at the 10% level.
Note: 1 USD = NRs.114.5
Source: field survey, 2021.
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For lentil grain and seed production, a large pro-
portion of the total expenditure goes on variable cost 
items like seed, labor, land preparation and threshing. 
The study revealed that for improved seed users, lo-
cal seed users and seed producers respectively, 66.7%, 

64.43% and 83.3% of the total cost was for variable 
cost items (Table 3). Among improved seed users, the 
net profit was NRs. 29.6/kg, while it was NRs. 22.58 
for local seed users. Likewise, the profit per kg from 
lentil seed production was NRs. 31.78, which is higher 

Table 2. Total variable cost and income (per hectare) from lentil grain and seed production

Parameters
Improved seed user Local seed user Seed producer

cost  
(NRs.)

share of total cost  
(%)

cost  
(NRs.)

share of total cost  
(%)

cost  
(NRs.)

share of total cost  
(%)

Labor cost 8 314.4 33.6 6 116.1 28 10 372.3 36.1

Land preparation cost 2 739.9 11.1 2 167.7 10 3 250.5 11.3

Seed cost 5 365.7 21.7 6 011.8 27.5 7 245.4 25.2

FYM, fertilizers and 
micronutrients cost

1 841.2 7.4 2 099.2 9.6 949.2 3.3

Disease and pest  
management cost

1 139.8 4.7 1 460.3 6.7 1 553.3 5.4

Harvesting, threshing  
and post-harvest cost

5 291.7 21.4 3 993.1 18.2 5 379.1 18.7

Total cost NRs. 24 692.7 NRs. 21 848.2 NRs. 28 765.5

Income from lentil 
production

NRs. 55 064.8 NRs. 46 755.3 NRs. 54 942.1

Source: field survey, 2021.

Table 3. Cost-benefit analysis of lentil grain and seed production

Cost items Improved seed user Local seed user Seed producer

1 2 3 4

Variable cost items Cost per kg of lentil 
Grain production

Cost per kg of lentil 
Grain production

Cost per kg of lentil 
seed production

Labor 14.42 11.04 15.49
Land preparation (tractor/bullock) 4.42 3.81 4.17
Seed 9.65 10.57 13.02
Farm Yard Manure (FYM) 0.26 1.49 1.28
Urea 0.33 0.55 1.3
DAP 0.46 0.74 0.12
Micro nutrients 0.33 0.51 1.19
Disease/pest management 0.28 0.74 1.49
Threshing 9.31 8.02 6.61
Drying/processing 0.22 0.1 0.1

Total variable cost 39.68 38.41 44.76
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than for grain production. The overall benefit-cost ratio 
in lentil grain production was 2.18 for variable cost and 
1.41 for total cost, while it was 1.91 for variable cost 
and 1.59 for total cost in seed production. This shows 
that lentil cultivation is a profitable business with good 
potential returns. The benefit-cost ratio was 13% higher 
for seed production than for grain production, implying 
that seed production is more profitable than grain pro-
duction. A higher benefit-cost ratio has been reported in 
many other studies (Thapa Magar et al., 2014; Tithi and 
Barmon, 2018; Kumar and Bourai, 2012).

Major nodes of lentil seed value chain in the 
study area
Five main types of lentil seed value chain nodes were 
functional and found to be operating in the study area, 

led by private seed entrepreneurs and followed by pub-
lic sector agencies, farmers’ groups and cooperatives.

The lentil seed value chain in the study area starts 
with genetic resource collection and maintenance and 
extends up to the use of improved lentil seed varie-
ties. Variety development and maintenance is mainly 
dominated by the public sector, especially by NARC. 
The private sector plays a dominant role in the quantity 
flow, followed by cooperatives, farmers group and the 
NSCL. Seed production is ultimately the task of con-
tracted or non-contracted seed-producing farmers, and 
seems to be less organized and managed in the study 
area. Seed processing and conditioning are dominated 
by seed companies and cooperatives. The Grain Leg-
ume Research Program develops and maintains differ-
ent varieties of lentil along with breeder and foundation 

Seed processing 
and conditioning

Value chain service providers & enablers

Business environments

Variety development 
and maintenance

Seed Production 
(Source and improved)

Seed marketing Varietal adoption, seed 
demand and Seed use

Fig. 1. Major nodes of the lentil seed value chain 
Source: FGD & KII, 2021.

Table 3 – cont.

1 2 3 4
Fixed cost items

Land rent 11.33 13.54 4.64
Depreciation on farm equipment’s 3.87 2.89 1.76
Repair and maintenance 4.31 4.78 1.35
Total fixed cost 19.51 21.21 7.75
Total cost 59.2 59.62 53.72
Average revenue per kg 88.8 82.2 85.5
Net profit per kg 29.6 22.58 31.78
B:C ratio over variable cost 2.23 2.14 1.91

B:C ratio over total cost 1.5 1.38 1.59

Source: field survey, 2021.
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seed production. Breeder and foundation seed is then 
distributed to the private and public sector for further 
multiplication. There were no distinct and characteristic 
collectors. The collection of lentil seed was performed 
mainly by seed producing agencies. Varietal adoption 
and improved seed use was the most important driving 
force for the better performance of the overall chain. 
The stage of adoption of improved varieties of lentils, 
standard market assessment and information collection 
considering the positive and negative factors of adop-
tion were the major factors to consider. 

Flow of price, profit and value addition 
in the lentil seed value chain 
The Grain Legume Research Program is the sole organ-
ization for breeder seed production. Seed companies, 
farmers’ groups, the NSCL, cooperatives, NGO/INGOs 
and government organizations purchase breeder seed at 
NRs. 190/kg and foundation seed at NRs. 160/kg. Some 
of the registered seed companies and cooperatives also 
produce foundation seed following seed production 
standards developed by the Seed Quality Control Center 
(SQCC) and supply the seed-producing farmers at NRs. 
160/kg for further multiplication. Seed companies add 
NRs. 8/kg to cover transportation and labor costs and 
provide foundation seed to farmers at a rate of NRs 168/
kg. Cooperatives and farmer’s groups provide founda-
tion seed to the seed-producing farmers at a rate of NRs. 
165, adding the NRs. 5/kg as a procurement cost. The 
Agriculture Knowledge Center, governmental organi-
zations like municipalities and sub-metropolitan cities, 
NGOs and INGOs also provide foundation seed to the 
seed producing farmers either directly or through the 
cooperatives and farmers’ group and serve as an input 
supplier.

The average price of lentil seed sold by the seed-
producing contracted farmers was NRs. 85.58/kg, while 
the average cost of seed production was NRs. 53.72/kg, 
with a net profit of NRs. 31.8/kg. Seed-producing farm-
ers sell their product to contracted agencies (mainly seed 
companies, cooperatives, farmers’ group and the NSCL) 
for further processing. The average cost for collection 
and transportation was NRs. 4.4/kg for seed companies 
whereas it was NRs. 6.7/kg for cooperatives, NRs. 3.47/
kg for farmers’ groups and NRs. 5/kg for the NSCL. For 
seed companies, the total cost of purchasing seed from 
the seed-producing groups was NRs. 89.98/kg, the total 
collection and processing cost was NRs. 23.93/kg and 

the selling rate was NRs. 146.33/kg, with a net profit of 
NRs. 32.42/kg. Likewise, for cooperatives, the total col-
lection and processing cost was NRs. 27/kg and the sell-
ing price for agrovets was NRs. 141.28/kg, with a net 
profit of NRs. 22/kg. For farmers’ groups, the total cost 
of seed collection and processing was NRs. 112.98/kg, 
while the selling price from agrovets was NRs. 138.6/
kg, with a net profit of NRs. 25.62/kg. Due to the lack of 
seed-grading machines in the NSCL, grading was car-
ried out manually with traditional chalno, resulting in 
a higher processing cost. For the NSCL, the total col-
lection and processing cost was NRs. 119.65/kg, while 
the selling price to agrovets was NRs. 146.4/kg, with 
a net profit of NRs. 26.75/kg. Cooperatives and farmers’ 
groups also directly sold processed seed to improved 
seed users at rates of NRs. 155/kg and NRs. 153/kg re-
spectively. For agrovets, the total cost of transportation 
and handling was NRs. 4.73/kg. However, the average 
selling rate was NRs. 161.26/kg. For seed companies, 
cooperatives, farmers’ groups and the NSCL, Agrovet 
is the major retailer for improved seed sales. On aver-
age, the net profit for retailers was NRs. 10.16/kg but 
the profit per unit was higher when purchasing through 
farmer’s groups. 

Cost and margin analysis of the lentil seed 
value chain 
The total cost involved in seed production by the farm-
ers was NRs. 53.72, which is 61.87% of the total cost 
of the value stream. The total cost for the seed producer 
included production, cleaning, storage, packaging and 
local transportation up to the point of delivery. The to-
tal margin for the seed producer was found to be NRs. 
31.8/kg, which is 45.8% of the total profit in the chain. 

Lentil seed producers sold their product at a rate of 
NRs. 85.58/kg to the contracted agencies. Then, seed 
collectors and processors performed various activities 
to add value. Major costs involved in value addition 
activities were grading, packaging, processing and fun-
gicidal treatment. The total cost of value addition was 
NRs. 28.38, which is 32.68% of the total value addi-
tion cost. However, such value adding actors receive 
a higher profit of NRs. 27.35/kg, which is 39.4% of the 
total profit in the chain. The average price of seed sell-
ing after value addition was NRs. 141.31/kg. Agrovets 
were the major retailer of value-added lentil seeds. The 
total cost involved in lentil seed production, collection, 
processing and retailing was NRs. 86.83/kg, which is 
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55.58% of the average retail price, while the total profit 
in all chains and for all actors was NRs. 69.37/kg, which 
is 44.42% of the average retail price. The total price paid 
by the improved seed users was NRs. 156.2/kg and the 
total price received by the seed-producing farmers was 
NRs. 85.58/kg, signifying a total price spread of 45.21% 
of the total consumer’s price.

Value addition and net margin for actors 
involved in the lentil seed value chain
The value added from farm gate to end-user farmer level 
for the selected value chain in the surveyed region was 
55.58% of the total retail price. The largest value ad-
dition of 61.87% was at the farmer level. The second 
largest value addition of 32.68% was at the collector and 
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Fig. 2. Flow of price and value in the value chain of lentil seed subsector
Source: field survey, FGD & KII, 2021.
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processor level, followed by 5.4% at the retailer level. 
The 55.58% of value addition and its rational distribu-
tion among actors shows the better performance of the 
lentil seed value chain. In addition to value addition, 
there was employment generation and use of local mate-
rials at the local level. The ROI was 59.3% for farmers, 
24% of the total cost and 96.3% of the added cost for the 
collector and processor and 214.8% of the added cost 
for retailers. The total ROI for the overall lentil seed 
value chain was 47.5% of the total cost and 79.89% of 
the value added cost.

Lentil seed value chain analysis
Study and analysis of the lentil seed value chain has 
shown that it operates in a competitive market but 

found unmanaged, weak backward and forward link-
ages between the actors. The integration of informal 
and formal seed systems creates complexity in a clear 
process and linkages. A similar result was found in the 
study by Mishra, Joshi and Dutta (2018). The GLRP 
is the sole government agency responsible for breeder 
seed production and distribution. For foundation seed 
production, NARC stations are the major stakeholders, 
followed by private seed companies and cooperatives. 
Research on seed sector development conducted by 
public institutions has found it to be weak and not com-
petitive, as reflected by the limited varieties available 
in the market and poor competition in the regional and 
international markets. Many successful seed companies 
still depend on public universities or research institutes 

Table 4. Cost and margin analysis of lentil seed value chain in the study area

Value stream Cost involved Cost
(NRs./kg)

Margin
(NRs./kg)

Selling Rate
(NRs./kg)

Seed producer Production, cleaning, storage and packaging, 
local transportation up to point of delivery

53.72 
(61.87)

31.8 
(45.8)

85.58

Seed collector and processor (Cooperative/ 
Farmers group/NSCL/Seed company)

Collection, storage, processing loss, packag-
ing, processing, treating, drying and handling

28.38 
(32.68)

27.35 
(39.4)

141.31

Retailers/Agrovets Transportation, handling, losses, storage, 
communication and taxes

4.73 
(5.44)

10.16 
(14.8)

156.2

Total 86.83 
(55.6)

69.37 
(44.4)

156.2

Price spread (%)   45.21

Figures in parentheses indicate percentages. The price spread is expressed as a percentage of consumer price-producer price/consumer 
price.
Source: field survey, FGD & KII, 2021.

Table 5. Value addition and net margin for actors involved in the lentil seed value chain

Actors
Costs Revenues Profits Margins ROI (%)

total cost 
(NRs./kg)

added cost
(NRs./kg)

added cost
(%)

price
(NRs./kg)

profit
(NRs./kg)

profit
(%)

gross margin
(NRs./kg)

retail price
(%)

total  
cost

added 
cost

Seed producing 
farmers

53.72 60.49 85.58 31.86 45.92 85.58 58.78 59.3 59.3

Collector and 
processors

113.96 28.38 32.68 141.31 27.35 39.42 55.73 35.67 24 96.37

Retailers 146.04 4.73 5.44 156.2 10.16 14.64 14.89 9.53 6.95 214.8

Total 86.83 100 69.37 47.5 79.89

Source: field survey, FGD & KII, 2021.

http://dx.doi.org/10.17306/J.JARD.2023.01640


Gautam, D., Dhakal, S. C., Kattel, R. R., Khanal, N. K. (2023). Strengthening the competitiveness of the lentil seed system of Nepal: 
A value chain approach. J. Agribus. Rural Dev., 1(67), 63–77. http://dx.doi.org/10.17306/J.JARD.2023.01640

72 www.jard.edu.pl

to get germplasm and sometimes source seed (Tripp 
et al., 2007). The NSCL is the public organization for 
the supply of improved seed for many crops, including 
lentils, through a value chain approach. However, cere-
als rather than lentils have been its main focus, so that 
lentils have suffered from an inconsistent, poor and less 
competitive working model. Seed companies, coopera-
tives, farmers’ groups and the NSCL are the dominant 
actors in the Nepalese seed system, but the programs of 
public institution like the NSCL are dominant in major 
cereal crops and performing in a less competitive model 
(Joshi et al., 2012). Agrovets are the major stakeholder 
for the retailing of improved lentil seed. About 65% of 
the total improved seed produced by the GATE Nepal 
seed company was marketed by agrovets in the Banke 
and Bardia district of Nepal (Sen, 2013). However, there 
exist higher profit margins for such retailers.

The adoption of different varieties of improved seeds 
creating demand for value-added product was the ma-
jor pulling force for the overall lentil seed value chain. 
Mainly because of biotic and abiotic stresses in recent 
years and the dominance of the informal seed system, 
farmers’ demand for improved seed decreased dramati-
cally. Poor performance of improved varieties in farm-
ers’ fields, the persistence of stresses and the lack of 
availability of resilient varieties resulted in heavy yield 
losses. A study conducted by CSISA (2018) reported 
that large plot demonstrations of new and pipeline vari-
eties under best management practices were implement-
ed by four seed companies and this initiative helped to 
speed up the dissemination of high-performing varie-
ties at scale. This increased the demand for improved 
seed, influencing the whole seed value chain. Without 
the intervention of a suitable seed distribution and adop-
tion program, it is very difficult to raise the demand for 
improved seed from the farmer’s side. Previously, im-
proved lentil seed was distributed by the government or-
ganization (especially DADOs) with seed purchase sub-
sidies, but currently, due to the federal transformation, 
there is almost no such program, hence the demand for 
improved seed is very low and seed-producing organiza-
tions are unable to sell lentil seed and instead dispose of 
it as grain at a low price. One study revealed that there is 
a non-significant difference between the yield from lo-
cal lentil seed and the yield from improved seed. Prac-
tices in lentil cultivation should be delivered to increase 
the demand for improved seed. Higher value addition 
was achieved by seed-producing farmers followed by 

processors and retailers, but ROI was higher for retail-
ers followed by processors and seed producers. There 
were higher price spreads in the lentil seed value chain, 
signifying a higher gap between the price paid by the 
improved seed user and the price received by the seed-
producing farmers. This result was similar to that of the 
study of Mishra et al. (2018), in which an analysis of 
the maize seed value chain has shown higher cost in-
volvement but lower profit was taken by seed producing 
farmers, ensuring a higher price spread. The analysis of 
knowledge, technology and information flow showed 
areas being upgraded by quality control agencies to en-
force rules, regulations and directives. Seed producers 
need to train on quality control and marketing aspects. 
Seed collectors and processor need to be empowered 
through quality control and capacity building to handle 
seed consignment without compromising the quality. 

Problems with lentil seed/grain production 
and marketing
A lack of technical/scientific cultivation knowledge was 
the major problem, with the highest index value of 0.756. 
Most of the farmers did not have scientific lentil cultiva-
tion knowledge. They use their traditional farming ex-
perience, and a significantly lower number of farmers 
are adopting scientific cultivation techniques. Similarly, 
farmers had faced serious problems with pests/disease 
in the study area, which ranked as the second most seri-
ous problem, with an index value of 0.755. Stemphy-
lium blight and root rot were the major diseases in the 
study area while lentil aphid was the major pest. Heavy 
rainfall just prior to flowering and at flowering was also 
found to be a serious problem in attaining a desirable 
yield of lentils. Lentil-producing farmers can realize up 
to a 100% yield loss, mainly due to erratic heavy rain-
fall at the time of flowering and incidence of stemphy-
lium blight disease. Lentil Stemphylium blight disease, 
caused by Stemphylium botryosum, once had a less sig-
nificant effect, but now it is a serious threat to lentil cul-
tivation in many parts of the world (Das et.al, 2019). Re-
search conducted in different regions showed that yield 
loss due to Stemphylium blight is up to 100% depending 
on disease severity (CSISA, 2018). Studies conducted 
by Sarker (2011), Kumar et al. (2013), Sharma and Joshi 
(2021) and Shrestha et al. (2011) have also found that 
Stemphylium blight is a major disease of lentils which 
can cause yield losses of up to 100%. A similar study 
conducted by Thapa Magar, Gauchan and Darai (2014) 
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also revealed that limited availability of quality seed of 
improved varieties, limited awareness of farmers about 
improved lentil varieties and production technologies, 
uncertain rainfall leading to heavy disease infestation, 
and the occurrence of early and terminal droughts during 
lentil growing are threatening to undermine sustainable 
lentil production in Nepal. Among various marketing-
related problems, the values obtained from the ranking 
scale revealed that price fluctuation—mainly as a result 
of the lack of a scientific pricing mechanism—is the ma-
jor trade problem, with an index value of 0.783. Farmers 
are getting a low farm gate price in comparison with the 
retail price. This higher gap between the farm gate price 
and the retail price was the second most important mar-
keting problem, with an index value of 0.746.

Major reasons contributing to the low lentil 
seed replacement rate 
Many socio-economic and geographical factors have af-
fected the adoption of improved lentil seed by farmers. 
An analysis of the economics of lentil seed and grain 
production reveals that there is a statistically non-signif-
icant difference in yield, income and benefit-cost ratio 
when using improved lentil seed rather than local seed. 
The B:C ratio was 1.5 for improved seed users while 
it was 1.38 for local seed users. However, comparing 
the price of improved seed and local seed, there was 
a significantly higher price for improved seed. Price 
discrimination from agrovets was persistent and some 
lentil grain-producing farmers are paying up to NRs. 
220/kg for improved lentil seed. However, the price of 
local seed was only up to NRs. 110/kg. The price of im-
proved seed was almost double, but the return was the 
same compared with local seed, so why should farmers 
adopt improved seed? This is the most important issue 
to discuss while formulating any policies and programs 
related to the lentil seed system. A study conducted by 
Khojne, Manda, Alene and Kassie (2015) on the adop-
tion of improved varieties of maize in Zambia strongly 
supports this finding about the relationship between 
improved varieties and income. The authors argue 
that higher adoption of improved varieties of maize is 
strongly related to the receipt of a higher income from 
improved varieties than local varieties.

This study also found that only 44.67% of local seed 
users have knowledge about the importance of using im-
proved lentil seed, and very few of them are replacing 
local seed with improved seed annually. The majority of 
lentil producers do not even have any knowledge about 
the importance of using improved seed. The diffusion 
of knowledge about new technologies and innovations 
through an effective extension approach to smallholder 
farmers is one of the most important factors for higher 
adoption of those technologies and innovations (Mwan-
gi and Kariuki, 2015). Higher yield loss from erratic 
rainfall during the reproductive stage and the incidence 
of disease has also prevented farmers from using im-
proved seed. The majority of the lentil grain and seed 
producers follow traditional methods of lentil cultiva-
tion. Incentive schemes to improve lentil seed purchases 
were almost absent in many local administrative bod-
ies within the study area and only a few were planned 
for the upcoming years. All these factors were found to 
directly affect improved seed use by lentil producing 
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farmers, resulting in very low lentil seed replacement 
rates in Nepal.

At present, the formal seed system of Nepal is 
dominated by major cereals (rice, wheat and maize) in 
market-accessible areas, where formal sector agencies 
are focusing their seed production, supply and qual-
ity regulation. The development of the seed industry is 
largely restricted to minor crops and distant (hilly and 
mountainous), regions where farmers continue to re-
use low-yielding, locally produced, subpar seeds. This 
study found that lentils account for only 2.15% of to-
tal improved seed produced while rice accounts for 
almost 49.16% and wheat almost 37.83%. Similarly, 
the production of foundation lentil seed accounts for 
only 3.97% while rice accounts for 48.28% and wheat 
45.54%. This result was similar to that of Sah (2014), 
who found that during 2011/12, out of total breeder seed 
produced by NARC, lentil seed accounted for 1% while 
rice accounted for almost 33% and wheat almost 55%. 
In the same year, out of the total foundation seed pro-
duced, lentil seed accounted for only 1.37% while rice 
and wheat accounted for 51.54 and 27.41% respective-
ly. Similarly, out of the total improved seed produced 
by many organizations, lentil seed accounted for only 
1.26% while rice and wheat accounted for 38.12% and 
50.26% respectively.

Present variety development, source seed production 
and quality assurance services are dominated by public 
sector agencies. Private sector participation in varietal 
development, maintenance and seed research is very 
limited. Despite the dominance of public-sector agen-
cies in agricultural research and development, there are 
critical gaps in human resource capacity and infrastruc-
tural facilities (Gauchan, 2017). Private seed companies 
are still low in seed system research and development 
and there exist constraints in public agricultural re-
search organization and agricultural extension systems. 
Limited varieties dominate the formal seed market of 
major food crops, including lentils, with a market flow 
of low varietal diversity and high varietal age. To date, 
GLRP has released/registered 14 varieties of lentil but 
almost 75% of the lentil grain/seed producing farmers 
have adopted only six varieties. This result is consistent 
with the study of Thapa Magar et al. (2014), in which 
the adoption of local varieties of lentils was found to 
be higher (43%), followed by Khajura Masuro-2 (31%) 
and Khajura Masuro-1 (16%), while other improved va-
rieties had very low rates of adoption. 

Possible interventions for improvement of 
the lentil seed system in the new federal 
system
Capacity building of lentil seed value chain actors, the 
introduction of a package of practices for lentil grain/
seed producing farmers, training and technical assis-
tance, and development of stress resilient lentil varieties 
can all be part of the potential strategy for strengthening 
the lentil seed sector of Nepal. Some of the public and 
private sector actors are providing knowledge on new 
technologies, including diverse varieties of improved 
seed, through the pathways of Farmers Acceptance Tri-
als (FAT), Informal Research and Development (IRD), 
demonstration trials, field visits, and extension visits 
(Gauchan, 2017). Capacity building of seed-producing 
farmers helps to maintain the quality of the source seed; 
capacity building of processors and entrepreneurs helps 
quality assurance as well as increasing involvement in 
research and development, with a timely supply of seed 
at an appropriate price margin. Training focused on seed 
dealers and retailers is also essential as they provide 
advisory services on crop production to farmers. Train-
ing, field visits, extension visits, on-farm research and 
involvement of cooperatives and farmer systems can 
increase the knowledge levels of seed-producing and 
seed-consuming farmers, ultimately benefiting the na-
tional seed system (Sisay et al., 2017).

The local seed system, which still dominates nearly 
90% of seed requirements in Nepal, is under severe stress 
from climate change, youth outmigration and a lack of 
commercialization. In order to satisfy the seed demands 
of various crops, a resilient integrated seed system that 
integrates both formal and informal seed systems is re-
quired. In fact, analysis of the strengths and weaknesses 
of both the farmer and formal seed system shows im-
portant complementarity in strength and weaknesses be-
tween the two systems, which offers multiple opportuni-
ties to improve the effectiveness of both (Almekinders 
and Louwaars, 2002). Since the majority of the seed is 
supplied through the informal seed system, strengthen-
ing the local seed system through a community-based 
approach is critical for enhancing access to seeds of 
locally adapted varieties among farming communities. 
Community-based seed production and distribution pro-
grams, community seed banks and community-based 
seed infrastructure in rural marginal production systems 
are potential strategies for strengthening the local seed 
system. Such innovations also have the potential to pool 
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resources in the face of climate calamities through the 
sharing of accessions among community seed banks at 
the regional or national level as well as between com-
munity seed banks and national and international gene 
banks (Shrestha et al., 2013).

In the present context, the creation of an enabling 
environment with better provision of incentive systems 
is required to attract and incentivize private seed com-
panies, cooperatives, plant breeders and agribusiness 
firms in order to strengthen the formal lentil seed sys-
tem. Incentives for seed producing farmers based on 
production, performance and governance for coopera-
tives, seed-producing farmers, seed-producing farmers’ 
groups, private seed companies and agrovets should be 
provided to encourage lentil seed production and quality 
control mechanisms. The government is investing a large 
amount of money to provide incentives in fertilizer, but 
no such incentive scheme can be seen in the seed sec-
tor. A study conducted by Bista et al. (2016) found that 
subsidy schemes help to lower the cost of production, 
especially for marginal farmers. There is an urgent need 
to implement strong seed incentives for related stake-
holders to strengthen the lentil seed system of Nepal. 
The resulting national seed industry should be a viable 
and sustainable business which enhances agricultural 
growth to positively impact the national economy with 
the participation of the private, community, cooperative, 
non-governmental and public sectors. 

Strengthening quality assurance services is another 
point of intervention for the improvement of the lentil 
seed system in the new federal system. This study found 
that the recently introduced seed regulatory framework 
assigned for flexible quality assurance services is sup-
porting and encouraging growth of seed enterprises in the 
community and in the private sector. But there is an in-
creasing flow of seeds of unregistered varieties and seeds 
lacking formulated quality standards, and there is a major 
problem in the pricing mechanism in the market, which 
requires strong quality and market monitoring mecha-
nisms. A similar argument was also presented by Kandel 
et al. (2014), who concluded that it was necessary to im-
prove the present situation of seed quality through proper 
field inspections, seed testing and certification systems.

CONCLUSION

Despite higher trade potential, the increasing consumer 
demand and decreasing production of lentils has led to 

a ballooning trade deficit in Nepal. Increased produc-
tion and yield of this sector through structural transfor-
mation and innovation can stabilize this unacceptable 
situation. The adoption of higher quality improved lentil 
seed not only increases production but also escalates the 
efficiency of other inputs and is the most viable option 
to cope with this situation. An inclusive, competitive 
and sustainable lentil seed system can be established 
through a value chain approach. Stunted demand for 
improved seed from lentil producing farmers has engen-
dered a distorted lentil seed value chain and overall seed 
system in Nepal. Scaling up the major factors of im-
proved seed adoption activities, like specialized produc-
tion areas, the development of stress-resistant varieties, 
technical assistance, training, subsidy schemes based 
on production and efficient market system develop-
ment, can economically benefit lentil-producing farm-
ers and ameliorate the major pulling force in the lentil 
seed value chain, thereby strengthening the seed system. 
The capacity-building activities of major value chain 
stakeholders, along with strengthening the public sec-
tor, which is responsible for technology development, 
is another intervention point. Value chains dominated 
by cooperatives and seed companies provide a higher-
value product to the consumer. However, the profit 
margin should be adjusted by these vital chain actors in 
accordance with the added cost to the seed companies 
and retailers. Price monitoring for retailers needs to be 
reinforced for price regulation. The working modality of 
the NSCL, which has dominated the public sector value 
chain, should be reformed with the inclusion of value 
addition technology and proper governance. The higher 
price spread in the lentil seed value chain, signifying 
a higher gap between the price paid by the improved 
seed user and the price received by the seed producing 
farmers, should be brought down through an efficient 
marketing system, a scientific pricing mechanism and 
a market support program. Government prioritization 
along with intensive coordination and communication 
between the three tiers of government with respect to 
lentil seed system policy issues is urgently needed to 
create an inclusive, competitive and sustainable lentil 
seed system in Nepal.

ACKNOWLEDGMENT

The author wishes to acknowledge the Nepal Seed 
and Fertilizer Project (NSAF) implemented by the 

http://dx.doi.org/10.17306/J.JARD.2023.01640


Gautam, D., Dhakal, S. C., Kattel, R. R., Khanal, N. K. (2023). Strengthening the competitiveness of the lentil seed system of Nepal: 
A value chain approach. J. Agribus. Rural Dev., 1(67), 63–77. http://dx.doi.org/10.17306/J.JARD.2023.01640

76 www.jard.edu.pl

International Maize and Wheat Improvement Center 
(CIMMYT) for providing financial and technical sup-
port. All the helping hands from the National Maize Re-
search Program (NMRP), CIMMYT-SARO, and Nepal 
Agriculture and Forestry University (AFU) were sin-
cerely appreciated.

SOURCE OF FINANCING

This research was conducted as a part of a master’s the-
sis in technical and financial collaboration with CIM-
MYT-SARO. Funding for this research was jointly pro-
vided by researchers and the Nepal Seed and Fertilizer 
Project (NSAF). 

REFERENCES

Abebe, G., Alemu, A. (2017). Role of improved seeds towards 
improving livelihood and food security at Ethiopia. Int. 
J. Res.-Granthaalayah, 5(2), 338–356. DOI: http://dx.doi.
org/10.29121/granthaalayah.v5.i2.2017.1746

Almekinders, J.M.C., Louwaars, N.P. (2002). The Importance 
of the Farmers’ Seed Systems in a Functional National 
Seed Sector. J. New Seeds, 4(1–2), 177–193. DOI: https://
doi.org/10.1300/J153v04n01

ANSAB (2011). Value Chain / Market Analysis of the Lentil 
Sub-Sector in. In: USAID (Issue August).

Bélanger, G., Thijssen, M., Gildemacher, P., Subedi, A., De 
Boef, W.S., Heemskerk, W. (2013). Seed Value Chain 
Analysis (Issue 3).

Bista, D.R., Dhungel, S., Adhikari, S. (2016). Status of fer-
tilizer and seed subsidy in Nepal: review and recom-
mendation. J. Agric. Env., 17, 1–10. DOI: https://doi.
org/10.3126/aej.v17i0.19854

Collins, R. (2009). Value chain management and postharvest 
handling: partners in competitiveness. In: W.J. Florkows-
ki, R.L. Shewfelt, B. Brueckner, S.E. Prussia (Eds.), Post-
harvest Handling: A Systems Approach. Elsevier.

CSISA (2018). Agronomy & Seed Systems Scaling (Issue 
April). Semi-annual report April 2018. Pp 1-28.

Erskine, W., Muehlbauer, J.F., Sarkar, A., Sharma, B. (2009). 
The Lentil: Botany, Production and Uses. In: B. Erskine, 
W. Muehlbauer, J.F., Sarkar, A., Sharma (Ed.), The lentil: 
Botany, Production and Uses (pp. 1–4). CABI Interna-
tional.

FAOSTAT (2022, May 17). Statistics division, Food and Ag-
riculture Organization of the United Nations. http://www.
fao.org/faostat/en/#data

Faris, M.A.I.E., Takruri, H.R., Issa, A.Y. (2013). Role of 
lentils (Lens culinaris L.) in human health and nutrition: 

A review. Mediterr. J. Nutr. Metab., 6(1), 3–16. DOI: htt-
ps://doi.org/10.1007/s12349-012-0109-8

Gauchan, D. (2019). Seed sector development in Nepal: Op-
portunities and options for improvement. In: A.K. and 
P.K.J. Ganesh Thapa (Eds.), Agricultural Transforma-
tion in Nepal (pp. 199–208). Springer. DOI: https://doi.
org/10.1007/978-981-32-9648-0_17.

ITC (2019, November 17). Trade Help Desk. International 
Trade Center (ITC). https://globaltradehelpdesk.org/en/
export-071340-from-ca-to-np/explore-markets

Joshi, K.D., Conroy, C., Witcombe, J.R. (2012). Agriculture, 
seed, and innovation in Nepal: Industry and policy issues 
for the future. Int. Food Polic. Res. Inst., 1–60.

Kandel, M., Pandey, S., Padhyoti, Y., Adhikari, S., Shrestha, 
P. (2014). Approaches and Strategies of Quality Seed 
Production and Control Mechanism in Nepal (No. 1; 
1, Issue September). DOI: https://doi.org/10.13140/
RG.2.2.17450.72640.

Khonje, M., Manda, J., Alene, A.D., Kassie, M. (2015). Anal-
ysis of adoption and impacts of improved maize varieties 
in eastern Zambia. World Dev., 66, 695–706.

Kim, S.J., De Souza, R.J., Choo, V.L., Ha, V., Cozma, A.I., 
Chiavaroli, L., Mirrahimi, A., Blanco, M.S., Di Buono, 
M., Bernstein, A.M., Leiter, L.A., Kris-Etherton, P.M., 
Vuksam, V., Beyene, J., Kendall, C.W.C., Jenkins, D.A., 
Sievenpiper, J.L. (2016). Effects of dietary pulse con-
sumption on body weight: a systematic review and me-
ta-analysis of randomized controlled trials. Am. J. Clin. 
Nutr., 103(5), 1213–1223. DOI: https://doi.org/10.3945/
ajcn.115.124677

KUBK (2017). Seed Replacement Rate (SRR) Study of Ce-
real and Vegetable in Program Districts. In: Seed Replace-
ment Rate (SRR) Study of Cereal and Vegetable in Pro-
gram Districts (vol. 14, iss. 2).

Kumar, A., Roy, D., Joshi, P.K., Tripathi, G., Adhikari, R.P. 
(2016). Impact of contract farming on profits and yield of 
smallholder farms in Nepal: An evidence from lentil cul-
tivation. 

Kumar, S., Bourai, V.A. (2012). Economic Analysis of Pulses 
Production Their Benefits and Constraints (A Case Study 
Of Sample Villages Of Assan Valley Of Uttarakhand, In-
dia). IOSR J. Human. Soc. Sci., 1(4), 41–53. DOI: https://
doi.org/10.9790/0837-0144153.

Kumar, S., Barpete, S., Kumar, J., Gupta, P., Sarker, A. (2013). 
Global lentil production: constraints and strategies. SAT-
SA Mukhapatra-Ann. Tech., 17, 1–13. 

Mishra, R.P., Joshi, G.R., Dutta, J.P. (2018). Integrating struc-
ture conduct and performance framework for maize seed 
value chain analysis in western Nepal. Eur. Acad. Res., 
5(12), 6527–6562.

http://dx.doi.org/10.17306/J.JARD.2023.01640
http://dx.doi.org/10.29121/granthaalayah.v5.i2.2017.1746
http://dx.doi.org/10.29121/granthaalayah.v5.i2.2017.1746
https://doi.org/10.1300/J153v04n01
https://doi.org/10.1300/J153v04n01
https://doi.org/10.3126/aej.v17i0.19854
https://doi.org/10.3126/aej.v17i0.19854
https://doi.org/10.1007/s12349-012-0109-8
https://doi.org/10.1007/s12349-012-0109-8
https://doi.org/10.1007/978-981-32-9648-0_17
https://doi.org/10.1007/978-981-32-9648-0_17
https://globaltradehelpdesk.org/en/export-071340-from-ca-to-np/explore-markets
https://globaltradehelpdesk.org/en/export-071340-from-ca-to-np/explore-markets
https://doi.org/10.13140/RG.2.2.17450.72640
https://doi.org/10.13140/RG.2.2.17450.72640
https://doi.org/10.3945/ajcn.115.124677
https://doi.org/10.3945/ajcn.115.124677
https://doi.org/10.9790/0837-0144153
https://doi.org/10.9790/0837-0144153


77

Gautam, D., Dhakal, S. C., Kattel, R. R., Khanal, N. K. (2023). Strengthening the competitiveness of the lentil seed system of Nepal: 
A value chain approach. J. Agribus. Rural Dev., 1(67), 63–77. http://dx.doi.org/10.17306/J.JARD.2023.01640

www.jard.edu.pl

Mishra, R.P., Joshi, G.R., KC, D. (2017). Adoption of Im-
proved Variety Maize Seed Production Among Rural 
Farm Households of Western Nepal. Int. J. Agric. Inn. 
Res. 6(2), 2319–1473.

MoALD (2020). Statistical information on Nepalese agricul-
ture 2075/76 (2018-19). Government of Nepal, Ministry 
of Agriculture and Livestock Development, Statistics and 
analysis section. https://s3-ap-southeast-1.amazonaws.
com/prod-gov-agriculture/server-assets/publication-
1625998794412-f37e4.pdf

MoALD (2021). Statistical information on Nepalese agricul-
ture 2076/77 (2019-20). Government of Nepal, Ministry 
of Agriculture and Livestock Development, Statistics and 
analysis section. https://s3-ap-southeast-1.amazonaws.
com/prod-gov-agriculture/server-assets/publication-
1625998794412-f37e4.pdf

MoALD (2022). Agriculture and Livestock diary 2079. Gov-
ernment of Nepal, Ministry of Agriculture and Livestock 
Development, Agriculture Information and Training Cent-
er, Kathmandu, Nepal. https://aitc.gov.np/downloadfile/
agriculture%20diary%202079_1651480914.pdf

Mulugeta, F., Eshetu, J., Nikus, O. (2010). Seed Value Chain 
Analysis as a means for Sustainable Seed System: A case 
of farmers based seed production and marketing in Arsi 
Zone, Oromia Region. Asella (ET): FAO-Crop Diversifi-
cation and Marketing Development Project.

Mwangi, M., Kariuki, S. (2015). Factors determining adop-
tion of new agricultural technology by smallholder farm-
ers in developing countries. J. Econ. Sust. Dev., 6(5).

Panta, H.K. (2015). Impact of commercialization in rice 
seed production on crop productivity and household in-
come. J. Inst. Agric. Anim. Sci., 11–18. DOI: https://doi.
org/10.3126/jiaas.v33i0.20677

Sarker, A. (2011). Lentils in production and food systems in 
West Asia and Africa. Grain Legum., 57, 46–48.

Sen, A. (2013). Marketing GATE seeds to and through agrovets 
in Banke and Bardiya regions of Nepal. ARCADA

Shahwar, D., Bhat, T.M., Ansari, M.Y.K., Chaudhary, S., 
Aslam, R. (2017). Retracted Article: Health func-
tional compounds of lentil (Lens culinaris Medik): 
A review. Int. J. Food Prop., 20(sup1), S1–S15. DOI: 
10.1080/10942912.2017.1287192

Sharma, S., Joshi, L.P. (2021). Current Insights on Stemphy-
lium Blight of Lentil with its Management Strategies. 
Sarhad J. Agric., 37(1), 247–261. DOI: http://dx.doi.
org/10.17582/journal.sja/2021/37.1.247.261

Shrestha P., Vernooy, R., Chaudhary, P. (2013). Community 
Seed Banks in Nepal: Past, Present, Future. Proceedings 

of a National Workshop, LI-BIRD/USC Canada Asia/
Oxfam/The Development Fund/IFAD/Bioversity Interna-
tional, 14-15 June 2012, Pokhara, Nepal.

Sisay, D.T., Verhees, F.J.H.M., van Trijp, H.C.M. (2017). 
Seed producer cooperatives in the Ethiopian seed sector 
and their role in seed supply improvement: A review. J. 
Crop Imp., 31(3), 323–355. DOI: https://doi.org/10.1080/
15427528.2017.1303800.

Spielman, D.J., Kennedy, A. (2016). Towards better metrics 
and policymaking for seed system development: Insights 
from Asia’s seed industry. Agric. Syst., 147, 111–122. 
DOI: https://doi.org/10.1016/j.agsy.2016.05.015.

SQCC (2017). Proceedings National Seed Summit, Septem-
ber 14–15, 2015, Kathmandu. Seed Quality Control Cen-
tre (SQCC), Ministry of Agricultural Development, Gov-
ernment of Nepal, Kathmandu.

SQCC (2019). National Seed Balance Sheet 2076-77 (3rd 
ed.). Seed Quality Control Center (SQCC), Ministry of 
Agriculture and Livestock Development (MoALD), Kath-
mandu. https://www.sqcc.gov.np/pages/seed-balance-
sheet-2078-79

Sultana, T., Ghafoor, A. (2008). Genetic diversity in ex‐situ 
conserved Lens culinaris for botanical descriptors, bio-
chemical and molecular markers and identification of lan-
draces from indigenous genetic resources of Pakistan. J. 
Integr. Plant Biol., 50(4), 484–490. DOI: 10.1111/j.1744-
7909.2007.00632.x

Thapa Magar, D.B., Gauchan, D., Darai, R. (2014). Varietal 
Adoption and Marketing of Lentilin the Mid and Far West-
ern Terairegion of Nepal. Adv. Plants Agric. Res., 1(5), 
1–6. DOI: https://doi.org/10.15406/apar.2014.01.00026

Thapa, G., Kumar, A., Joshi, P. (2019). Agricultural transfor-
mation in Nepal. Trends, Prospects, and Policy Options. 
DOI : https://doi.org/10.1007/978-981-32-9648-0

Tithi, S.M., Barmon, B.K. (2018). Comparative advantages 
of lentil (Lens culinaris) and mustard (Brassica nigra L.) 
Production and their Profitability in a Selected District of 
Bangladesh. Agriculturists, 16(1), 21–33. DOI: https://
doi.org/10.3329/agric.v16i1.37531

Tripp, R., Louwaars, N., Eaton, D. (2007). Plant variety protec-
tion in developing countries.A report from the field. Food 
Policy, 32(3), 354–371. DOI: https://doi.org/10.1016/j.
foodpol.2006.09.003

Wimalasekera, R. (2015). Role of seed quality in improving 
crop yields. In: Crop production and global environmental 
issues (pp. 153–168). Springer, Cham. DOI: 10.1007/978-
3-319-23162-4_6

http://dx.doi.org/10.17306/J.JARD.2023.01640
https://s3-ap-southeast-1.amazonaws.com/prod-gov-agriculture/server-assets/publication-1625998794412-f37e4.pdf
https://s3-ap-southeast-1.amazonaws.com/prod-gov-agriculture/server-assets/publication-1625998794412-f37e4.pdf
https://s3-ap-southeast-1.amazonaws.com/prod-gov-agriculture/server-assets/publication-1625998794412-f37e4.pdf
https://s3-ap-southeast-1.amazonaws.com/prod-gov-agriculture/server-assets/publication-1625998794412-f37e4.pdf
https://s3-ap-southeast-1.amazonaws.com/prod-gov-agriculture/server-assets/publication-1625998794412-f37e4.pdf
https://s3-ap-southeast-1.amazonaws.com/prod-gov-agriculture/server-assets/publication-1625998794412-f37e4.pdf
https://aitc.gov.np/downloadfile/agriculture%20diary%202079_1651480914.pdf
https://aitc.gov.np/downloadfile/agriculture%20diary%202079_1651480914.pdf
https://doi.org/10.3126/jiaas.v33i0.20677
https://doi.org/10.3126/jiaas.v33i0.20677
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/10942912.2017.1287192
http://dx.doi.org/10.17582/journal.sja/2021/37.1.247.261
http://dx.doi.org/10.17582/journal.sja/2021/37.1.247.261
https://doi.org/10.1080/15427528.2017.1303800
https://doi.org/10.1080/15427528.2017.1303800
https://doi.org/10.1016/j.agsy.2016.05.015
https://www.sqcc.gov.np/pages/seed-balance-sheet-2078-79
https://www.sqcc.gov.np/pages/seed-balance-sheet-2078-79
https://doi.org/10.15406/apar.2014.01.00026
https://doi.org/10.1007/978-981-32-9648-0
https://doi.org/10.3329/agric.v16i1.37531
https://doi.org/10.3329/agric.v16i1.37531
https://doi.org/10.1016/j.foodpol.2006.09.003
https://doi.org/10.1016/j.foodpol.2006.09.003




© Copyright by Wydawnictwo Uniwersytetu Przyrodniczego w Poznaniu

Journal of Agribusiness and Rural Development

www.jard.edu.pl

pISSN 1899-5241
eISSN 1899-5772

1(67) 2023, 79–92

Anele Mayekiso, Department of Agricultural Economics and Animal Production, University of Limpopo, Sovenga, South 
Africa, e-mail: anelemayekiso@ymail.com, https://orcid.org/0000-0002-9969-262X

http://dx.doi.org/10.17306/J.JARD.2023.01473

ANALYSING CONTRIBUTION AND DETERMINANTS OF 
INDIGENOUS LEAFY VEGETABLES (ILVS) TO HOUSEHOLD 
INCOME OF RURAL HOUSEHOLDS IN THE EASTERN 
CAPE PROVINCE, SOUTH AFRICA

Anele Mayekiso, Abenet Belete, Jan Hlongwane

University of Limpopo, South Africa

Abstract. This study aimed to analyse the determinants of 
Indigenous Leafy Vegetables (ILVs) and their contribution 
to the household income of rural households in the Eastern 
Cape Province, South Africa. The study covered three district 
municipalities within the province. Multistage Sampling and 
Proportional Random Sampling techniques were used to se-
lect rural households, with the household heads as the unit 
of analysis. A sample size of 407 households was considered 
for the study and a questionnaire was used to collect data. Re-
gression estimates discovered that the amount spent on ILV 
production and the price of ILV per kg positively influence the 
income generated from ILVs. 

Keywords: Eastern Cape Province, gross margin, household 
income, multiple linear regression 

INTRODUCTION

Indigenous leafy vegetables (ILVs) are given many 
names by researchers, for instance, Neugart et al. (2017) 
refer to them as African leafy vegetables, while Essack 
et al. (2017) refer to them as traditional leafy vegeta-
bles (TLVs). On the other hand, Kansiime et al. (2018) 
describe these vegetables as African indigenous veg-
etables (AIVs). Van der Hoeven et al. (2013) explain 
that many rural households have used ILVs as a major 
source of food in recent years. However, the existence 

of commercial/conventional vegetables has caused 
lower production and consumption of ILVs, which 
has led to changes in the dietary patterns of many ru-
ral households (Van der Hoeven et al., 2013). Further-
more, Seeiso and Materecha (2014) claim that in South 
Africa, ILVs are underutilised and have received little 
attention from stakeholders in the fight against malnu-
trition and to improve food security. Although there has 
been notable use of ILVs for their nutritional value in 
recent years, Seeiso and Materecha (2014) further argue 
that these vegetables are not extensively produced and 
consumed on a large scale compared to conventional 
vegetables in South Africa. This could be a result of the 
fact that the production of ILVs is highly influenced by 
taste, preferences, and the high production of commer-
cial vegetables, amongst other things (Mayekiso, 2016). 
On the other hand, the consumption patterns of ILVs in 
many rural communities globally and in South Africa 
are highly inconsistent and are subjected to factors such 
as poverty status, degree of urbanisation, distance to 
fresh produce markets and season (Mbhenyane, 2017). 

Although ILVs have been found to be good as con-
ventional vegetables that provide essential nutrients to 
sustain human health (Van der Hoeven et al., 2013), 
the production of these vegetables is limited to spe-
cific communities of the Limpopo and KwaZulu-Natal 
provinces in South Africa, with inferior production in 
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some districts of the Eastern Cape Province (Uusiku et 
al., 2010; Mayekiso et al., 2017). This trend seems to 
be continuous even now since there is a notable decline 
in the production of ILVs, particularly in rural settings 
(Maseko et al., 2017; Nyaruwata, 2019). This could be 
one reason why ILVs have been largely overlooked by 
commercial farming, research, and development, mean-
ing that ILVs are less competitive than commercial veg-
etables, and that these vegetables are gradually losing 
their diversity and the associated traditional knowledge 
(Mbhenyane, 2017). Mbhenyane (2017) further con-
tends that regardless of the value of ILVs, these veg-
etables and their resulting food products are omitted 
from official statistics on economic values of natural 
resources. 

In light of the information provided above, it has 
been noted that the consumption and cultivation of 
ILVs has significant potential to improve food security 
and boost income generation in households, particular-
ly those in rural communities (Mungofa et al., 2018). 
Shonshai (2016) further explains that the contribution 
of ILVs in relation to income generation should not be 
underrated. This could be one reason why most house-
holds have constant income benefit from the sales of 
ILVs which may cover costs such as hospital bills and 
educational fees (Shonshai, 2016). In addition, Mu-
laudzi et al. (2019) have pointed out that there is cur-
rently a growing interest and awareness of ILVs due to 
their nutritional benefits and massive potential to gener-
ate farm incomes. The study by Mulaudzi focused on 
analysing the technical efficiency of AIV production in 
the Vhembe district of Limpopo province, South Africa. 
Regardless of the economic recognition observed from 
the production of ILVs, there are various factors which 
may inhibit households from benefiting from the mar-
keting of ILVs. These factors include ILV production 
along the supply chains of value addition (Senyolo et 
al., 2018; Mulaudzi et al., 2019). 

Different ILVs are popularly used to generate income 
within African countries such as South Africa, Kenya, 
Zimbabwe, Ethiopia, and Nigeria, to mention but a few. 
These vegetables include C. olitorius (jute mallow), 
Amaranthus cruentus (pigweed), Citrullus lanatus (bit-
ter melon), Vigna unguiculata (cowpea), Cleome gynan-
dra (spider plant), Cucurbita spp. (pumpkin), Brassica 
rapasubsp, and Chinensis (Chinese cabbage) (Wemali, 
2015). Amaranth is also one of the most commonly 
grown ILVs in South Africa (Wemali, 2015). Shonshai 

(2016) further emphasises that various studies in South 
Africa have indicated that ILVs play a dual role. Firstly, 
they provide money to poor households and, secondly, 
households that sell these vegetables can also save mon-
ey by consuming ILVs rather than purchasing exotic 
vegetables. 

With the given background information, only infe-
rior research has been conducted at both local and in-
ternational levels concerning the contribution of ILVs 
to household income and the income of rural farmers. 
The available information about ILVs mainly focuses 
on production, marketing, consumption, value addition, 
and perception, amongst others. Regarding relatable 
available reviews, Mahlangu et al. (2021) state that in-
digenous vegetables, in alignment with their high nutri-
tional value and hardy attributes, could offer potential 
trade opportunities for rural farmers and households in 
South Africa. This is because there is a functional mar-
ket that can be explored for ILVs, particularly with the 
growing demand for high nutritional value food in the 
country. On the other hand, Nyaruwata (2019) conduct-
ed a study on the contribution of selected indigenous 
vegetables to household income and food availability in 
the Wedza District of Zimbabwe. The study concludes 
that ILVs can be a possible source of reliable income, 
and reliability can only be observed when the produc-
tion, commercialisation, and consumption of these veg-
etables is not overlooked by many stakeholders, includ-
ing rural households and farmers (Nyaruwata, 2019).

For further elaboration, ILVs are an essential part of 
the diet in many Sub-Saharan African (SSA) countries. 
This is because previous reviews have indicated that the 
market for these vegetables will continue to grow (Ngu-
gi et al., 2006; Pichop et al., 2016; Rampa and Knaepen, 
2019). For example, in Nairobi, approximately 30% 
of all vegetables sold are ILVs grown around the city 
(Bokelmann et al., 2022). In addition, low capital re-
quirements for entry enable even the poorest households 
and farmers to participate in the production and market-
ing of ILVs (Weinberger et al., 2011). Recently, Vivas et 
al. (2022) stated that ILVs have remained underutilised 
despite their potential benefits in Sub-Saharan African 
countries, although the demand for these vegetables is 
currently growing due to a recognition of their contribu-
tion to employment and incomes. In addition, several 
studies, including ethnobotanical ones, have shown that 
indigenous vegetables continue to play an essential role 
in the livelihoods of rural communities, particularly 
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on the African continent, including in South Africa 
(Chivenge et al., 2015; Mabhaudhi et al., 2019; Mashile 
et al., 2019).

Recently, ILVs have been acknowledged for their 
commercial value by many reviews, and these veg-
etables are now facing a sudden strong market demand 
(Gido et al., 2016; Mahlangu et al., 2021; Vivas et al., 
2022). To be precise, seed companies are beginning to 
explore and develop ILVs and their products, thus es-
tablishing the formal seed sector for ILVs, particularly 
within the African continent (Gido et al., 2016). If the 
demand for ILVs and their products suffices, this may 
also improve the livelihoods of rural households and 
farmers. Thus far, lower participation in the production 
and marketing of ILVs has inhibited the benefits from 
ILV sales that could be vital to households and farmers 
through income generation. Hence, this study aimed to 
analyse the determinants of indigenous leafy vegetables 
(ILVs) and their contributions to household income in 
rural households in the Eastern Cape Province (ECP), 
South Africa, by addressing the following objectives:

1. To identify and describe the socioeconomic char-
acteristics of rural households in ECP.

2. To identify and describe the ILVs grown by rural 
households in the ECP.

3. To estimate the contribution of ILVs to the house-
hold income of rural households in ECP.

4. To determine factors influencing the income gen-
erated from the ILV sales of rural households in ECP.

MATERIALS AND METHODS

The study area and justification  
for the selection of the study area
The study was conducted in the Eastern Cape Province 
(ECP) of South Africa, which is classified as the sec-
ond largest province in the country. It is located in the 
south-eastern part of South Africa. According to ECDC 
(2018), the ECP is divided into six district municipali-
ties, namely OR Tambo, Alfred Nzo, Chris Hani, Am-
atole, Joe Gqabi, and Sarah Baartman, as well as two 
metropoles of Nelson Mandela Bay and Buffalo City, 
and has a population of about 7 million. In 2004, the 
South African Department of Agriculture informed peo-
ple that many in the province depended mainly on the 
land and its natural resources, which include ILVs to sup-
plement their household needs, and this tendency does 
not seem to have changed, even now (ECDC, 2018). 

The study focused on three district municipalities within 
the province, including OR Tambo (OTRDM), Alfred 
Nzo (ANDM), and Joe Gqabi (JGDM). These three 
district municipalities were selected because the ECDC 
(2018) reported that these three district municipalities 
are among the districts that are affected by poverty and 
food insecurity within the province. These districts are 
also rich in several ILVs which could assist households 
and individuals in sustaining their livelihoods.

Data collection methods
Every local municipality within the three selected dis-
trict municipalities was considered for the study. The 
ORTDM consists of five local municipalities, with 
ANDM covering four, and JGDM three, making a total 
of 12 local municipalities within these three district mu-
nicipalities. The study employed Multistage Sampling 
(MSS) and Proportional Random Sampling (PRS) tech-
niques to select rural households, with household heads 
as the unit of analysis. The MSS is used to divide a large 
population into groups to make the sampling process 
more practical. A combination of stratified sampling or 
cluster sampling and simple random sampling is usually 
used when employing the MSS procedure (Statistics 
handbook, 2018). For this study, the first stage divided 
the ECP population into its six district municipalities 
and its two metros. From the three district municipali-
ties, those where ILVs are mostly grown were selected 
for the purpose of the study, thus making the second 
stage of dividing the large population of the ECP. The 
third stage divided the three district Municipalities into 
their local municipalities and ward areas. A PRS was 
used up to the household level to select the households 
to participate in the study. This means that ward areas 
that are classified as rural were used to select the house-
holds for the study.

For consideration of the sample size for the study, 
the ORTDM has five local municipalities with 248,075 
rural households, ANDM has four local municipalities 
with 107,102 rural households, and JGDM has three lo-
cal municipalities with 31,402 rural households. To cal-
culate the sample size, the following formula (according 
to Kothari, 2004) was used:

n = z2 · p · q · N (1)e2(N – 1) + z2 · p · q

where:
n – desired sample size,
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z – value of standard deviation at 95% confidence 
level (in this case 1.96),

e – desired level of precision (±5%),
p – sample proportion in target population,
q – 1 – p,
N – size of population.

This gave a total sample size of 407 households for the 
study, comprising 136 households in each of the ORTDM 
and ANDM districts respectively, and 135 households 
in JGDM. From the sample size, a proportional random 
sampling technique was used to select the households to 
participate in the study in each local municipality. 

Data analysis tools
To address the first objective (identifying and describing 
socioeconomic characteristics of households) and the 
second objective (identifying and describing the ILVs 
grown in the study areas) of the study, descriptive statis-
tics were used in the form of percentages, frequencies, 
means, and standard deviations. To estimate the con-
tribution of ILVs to household income, a gross margin 
analysis was used. For the study, a gross margin analysis 
modelled the costs and returns of ILVs per production 
cycle. This means that a physical amount of each ILV 
(per kilogram) was multiplied by the unit price of ILV 
sold to estimate the returns. 

The total revenue (TR), which is equivalent to the 
gross income from each ILV, was calculated as: 

 TRi = Pi × Qi (2)

where:
Pi – is the farmgate price of ILVs, 
Qi – is the total amount produced for each ILV.

Total variable cost (TVC) was calculated using the 
following expression:

 TVC = ∑i=1
2(K + S + L) (3)

where:
K – is fertiliser expenditure,
S – is total expenditure on seeds/seedlings, 
L – is total labour expenditure in ILVs.

The gross margin analysis of selling ILVs was ex-
pressed as: 

 GM = TR – TVC (4)

where:
GM – is gross margin,
TR – is total revenue, 
TVC – is total variable cost, as gross margin analysis 

considers only variable costs.

To determine the factors influencing the income gen-
erated from the sales of ILVs by households, a multiple 
linear regression model was used. This model was used 
to estimate the association between the socio-economic 
characteristics of the households and related factors 
linked to income generated from ILVs by the households. 
According to Bremer (2012), a multiple linear regres-
sion model is an extension of a simple linear regression 
model and is used to measure the association between 
two or more independent variables and a single continu-
ous dependent variable. For this study, the gross income 
obtained by each household from selling ILVs was treat-
ed as a continuous dependent variable and regressed 
against explanatory variables, as shown in Table 1.

The multiple linear regression equation is as follows:
A multiple linear regression model can be expressed 

as follows (Bremer, 2012):

Y = β0 + β1X1 + β2X2 + β3X3 + β4X4 + β5X5 + β6X6 +  
 β7X7 + β8X8+ β9X9 + β10X10 + β11X11 + β12 X12 + β13X13 

(5)

where:
Y – income generated from ILV sales,
β0 – intercept term,
β1 to β13 – regression coefficients,
X1 – age of household head,
X2 – gender of household head,
X3 – education level of household head,
X4 – household size,
X5 – farm income per month,
X6 – employment status of household head,
X7 – size of land for production of ILVs,
X8 – quantity of produce marketed,
X9 – hiring of labour,
X10 –  irrigation of ILVs,
X11 – seasonal production of ILVs,
X12 – costs of production per season,
X13 – price of ILVs per kg.

RESULTS AND DISCUSSION

This section gives a detailed description of the observed 
results for the socioeconomic characteristics of the 
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households in ORTDM, ANDM, and JGDM. The sec-
tion also provides a description of the ILVs grown and 
produced based on the observed results from ORTDM, 
ANDM, and JGDM respectively.

Socioeconomic characteristics of the 
households
When comparing the three district municipalities in 
terms of age, both the oldest and youngest respond-
ents were recorded at ORTDM, as indicated in Table 2. 
Regarding the household size, the descriptive results 
revealed that, from the three district municipalities, 
ORTDM has the largest number of household members, 
as shown in Table 2. This could be why ORTDM is de-
scribed as the largest district municipality in the ECP 
(ECDC, 2018). The descriptive results indicate that 
women dominate in the sampled households in all the 
three district municipalities regarding the production 
of ILVs. Maseko et al. (2017) also share similar find-
ings, stating that the availability of ILVs depends on the 

means of collection rather than cultivation, and women 
commonly collect ILVs. With reference to the level of 
education in the three district municipalities, the results 
revealed that most household heads who are participat-
ing in the production of ILVs are educated up to primary 
level education in all the districts. However, ORTDM 
recorded the highest number of household heads hold-
ing tertiary level education. 

Concerning farm income generated by the house-
holds, in all three districts, the majority of households 
are not earning adequate farm income. Those house-
holds that earn farm income focus more on exotic veg-
etable production and livestock farming. As stated by 
the households, this is because these two enterprises 
seem to generate more income than ILVs. Regarding 
the employment status of the household heads, the de-
scriptive results revealed that in all three district mu-
nicipalities, the household heads are unemployed, with 
ANDM having the highest unemployment rate. Regard-
ing the production status of ILVs, the descriptive results 

Table 1. Description of the hypothesized variables specified in the multiple linear regression model

Dependent variable Description of variable Anticipated sign

Y = Income generated from ILVs sales (ZAR) Continuous 

Explanatory variables

X1 = Age Actual age of a household head (years) +

X2 = Gender of a household head Dummy: 0 – male; 1 – female +/–

X3 = Education level for a household head Categorical: 0 – never went to school; 1 – primary education; 
2 – secondary education; 3 – tertiary education

+/–

X4 = Household size Actual size of household members (numbers) +/–

X5 = Farm income per month Actual income earned (ZAR) +

X6 = Employment status of a household head Dummy: 0 – employed; 1 – otherwise +/–

X7 = Size of land for ILVs’ production Actual size of land (hectares) +/–

X8 = Quantity of produce marketed Amount sent for marketing purposes in kilograms (continuous 
variable)

+/–

X9 = Hiring of labour Dummy: 0 – hire labour; 1 – otherwise +/–

X10 = Irrigate ILVs Dummy: 0 – irrigate ILVs; 1 – otherwise +

X11 = Seasonal production of ILVs Dummy: 0 – production of ILVs is seasonal; 1 – otherwise +/–

X12 = Costs of production per season Cost of production in ZAR (continuous variable) +/–

X13 = Price of ILVs per kilogram Selling price of ILVs in ZAR (continuous variable) +/–

Source: own compilation, 2021.
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Table 2. Descriptive statistics of socioeconomic characteristics in ORTDM, ANDM, and JGDM

ORTDM, ANDM & JGDM ORTDM ANDM JGDM

Variable Age Household size Household size Household size
N 136 136 136 135
Mean 52, 51 & 53 7 7 7
Std deviation 14, 13 & 12 3 2 2
Minimum 21, 28 & 27 3 3 3
Maximum 78, 77 & 76 15 14 13
Index Outcome Percentage (%) Percentage (%) Percentage (%)
Gender Male 36.2% 42% 42.3%

Female 63.8% 58% 57.7%
Level of education Never went to school 28.3% 23.2% 17.5%

Primary education 46.4% 54.3% 48.9%
Secondary education 16.7% 18.1% 29.2%
Tertiary education 8.7% 4.3% 4.4%

Farm income No income 43.5% 67.4% 56.9%
R1000-R3000 14.5% 5.8% 3.6%
Income from exotic vegetable sales 15.2% 7.2% 10.2%
Income from livestock sales 3.6% 1.4% 2.2%
>R3000 23.2% 18.1% 27%

Employment status Employed 27.5% 23.9% 29.2%
Unemployed 72.5% 76.1% 70.8%

ILVs production status Produce ILVs. 63.8% 61.3% 64.2%
Do not produce ILVs 36.2% 38.7% 35.8%

Size of land for ILV production 0.1 ha to 0.5ha 52.8% 57.4% 56.2%
0.6ha to 2ha 11.6% 3.7% 8.8%
Exotic vegetable production land size 35.5% 38.8% 35%

Reasons for not producing Do not eat ILVs 32.7% 37.7% 27.1%
ILVs grow naturally 63.3% 62.3% 72.9%
Old to participate in ILV farming 4.1%

Source of seedlings/seeds Purchase ILVs seeds 1.1% 57.6% 1.1%
Harvest seeds freely 51.7% 42.4% 41.6%
Purchase and harvest seeds 47.2% 57.3%

Irrigation of ILVs Irrigate ILVs 16.9% 18.8% 14.6%
Do not irrigate ILVs 83.1% 81.2% 85.4%

Sources of water Community tap 81.2% 13% 46.2%
Community taps and river 12.5% 53.8% 23.1%
Community taps and dam 6.3% 33.2% 30.8%

Reasons for not irrigating Require no irrigation 46.6% 43.3% 43.1%
Rain feed is enough to grow ILVs 50.7% 56.7% 55.6%
Scarcity of water 2.7% – 1.4%

Source: research survey, 2019.
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revealed a higher production of ILVs in all three district 
municipalities, with an observed higher production rate 
in JGDM. When it comes to land size for production of 
ILVs in the three district municipalities, the descriptive 
results established that most of the arable land is used 
for exotic vegetable production, with many households 
producing ILVs from less than 0.5 ha. For the house-
holds that are not producing ILVs, the descriptive results 
established that, in most cases, in all three district mu-
nicipalities, ILVs grow naturally, with JGDM recording 
the largest amount of ILVs growing naturally. 

Regarding the source of seeds/seedlings, the de-
scriptive results revealed that in ORTDM and ANDM, 
harvesting seeds/seedlings from the wild or home gar-
dens is the major source for acquiring seeds/seedlings. 
The results also revealed that in JGDM, producers rely 
highly on both purchasing and harvesting of ILVs seeds/
seedlings. Concerning the irrigation of ILVs, the de-
scriptive results in Table 2 show that in all three district 
municipalities, producers do not usually irrigate ILVs. 
For households that irrigate ILVs, the results revealed 
that, in ORTDM and JGDM, producers depend highly 
on community taps to irrigate ILVs, while in ANDM, 
most producers rely mostly on community taps and 
dams to irrigate ILVs. For producers that do not irrigate 
ILVs, the descriptive results explain that in the three dis-
tricts, the major reason for not irrigating ILVs is that 
rainwater is enough to grow these vegetables. 

ILVs grown in ECP
This section gives details on ILVs grown within the se-
lected districts of the Eastern Cape Province. The de-
tails are provided by ranking the ILVs grown the most to 
those grown the least in the selected district municipali-
ties of ECP. 

Within the 18 ILVs which are produced in ORTDM, 
the ILVs that are commonly grown are Amaranth, which 
is the most highly produced vegetable, and Chinese cab-
bage, Melon leaves, and Physalis peruviana L., Cauda-
tus L., which are the least produced ILVs, as shown in 
Table 3. The ILVs produced in the district are ranked in 
a list, with number one on the list presenting the most 
highly produced ILV and the last vegetables on the list 
representing the least highly produced ILVs in the dis-
trict. For ANDM, Table 3 shows that there are 18 ILVs 
which are produced in the district. Of these ILVs, Ama-
ranth is the most highly produced vegetable in the dis-
trict, as is indicated in the table, with Chinese cabbage 

Table 3. Indigenous leafy vegetables produced in ORTDM, 
ANDM and JGDM

Indigenous leafy vegetables Number of 
times mentioned Rank

ORTDM
Amaranth 84 1
Nightshade, Blackjack 64 2
Pumpkin leaves 41 3
Sonchus asper L. (Irwabe) 23 4
Common sow thistle (Ihlaba) 21 5
Lambs quarter, Hog plum (Iyeye) 18 6
Turnip 13 7
Pigweed 6 8
Sweet potato leaves, Coriacea  
Nannfd., Laportea peduncularis

5 9

Spider plant 2 10
Chinese cabbage, Melon leaves,  
Physalis peruviana L., Caudatus L.

1 11

ANDM
Amaranth 83 1
Nightshade 68 2
Blackjack 43 3
Pumpkin leaves 41 4
Physalis peruviana L. 28 5
Hog plum 23 6
Lambs quarter 20 7
Common sow thistle 17 8
Sweet potato leaves 12 9
Sonchus asper L., Coriacea Nannfd. 9 10
Turnip 7 11
Laportea peduncularis 6 12
Cucurbitaceae, Caudatus L. 3 13
Tomato leaves, Pigweed 2 14
Chinese cabbage 1 15
JGDM
Amaranth 86 1
Nightshade 78 2
Blackjack 55 3
Pumpkin leaves 49 4
Lambs quarter 34 5
Caudatus L. 13 6
Sweet potato leaves 11 7
Turnip 6 8
Pigweed 3 9
Laportea peduncularis 1 10

Source: research survey, 2019.
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being the least highly produced ILV in the district. For 
JGDM, there are 10 ILVs that are commonly grown, as 
shown in Table 3, and these vegetables are ranked in 
a list in the table. From the ILVs produced within the 
district, Table 3 shows that Amaranth is the most highly 
produced vegetable, with Laportea peduncularis being 
the least highly produced ILV in the district.

Contribution of ILVs to household income
To estimate the income generated from ILVs, a gross 
margin analysis was used, and the analyses for gross mar-
gin and total revenues for ORTDM, ANDM, and JGDM 
are shown in Table 4. The gross margin was measured 

per production season as descriptive results observed 
that many producers are cultivating ILVs on less than 
one hectare of land, so it was difficult to express gross 
margin per hectare. 

The gross margin analysis revealed that the high-
est returns per Rand invested in ORTDM are obtained 
from Amaranth, Nightshade, Lambs’ quarter, Pumpkin 
leaves, Melon leaves, and Blackjack. Amaranth, Night-
shade, and Chinese Cabbage are the ILVs observed to 
have higher returns per Rand invested in ANDM. In 
JGDM, Amaranth and Caudatus L. are noted to have 
higher returns per Rand invested. In light of the ob-
served results, Amaranth is the ILV which was found 

Table 4. Gross margin of ILV marketing per production season in ORTDM, ANDM, and JGDM

ILVs
TVC ZAR TR ZAR Gross margin

RRI (GM/TVC)
per production season

1 2 3 4 5
Grown in ORTDM

Amaranth R 23 545 R 131 438 R 107 839 4.58*

Nightshade R 4 050 R 49 800 R 45 750 11.29*

Lambs quarter R 4 800 R 39 000 R 34 200 7.12*

Turnip R 15 500 R 42 000 R 26 500 1.70

Sonchus asper L. R 1 800 R 4 375 R 2 575 1.43

Pumpkin leaves R 15 500 R 136 125 R 120 625 7.78*

Pigweed R 900 R 2 450 R 1 550 1.72

Common sow thistle R 150 R 350 R 200 1.33

Laportea peduncularis R 450 R 1 750 R 1 300 2.88

Melon leaves R 250 R 1 500 R 1 250 5.00*

Sweet potato leaves R 5 450 R 15 000 R 9 550 1.75

Hog Plum R 1 800 R 7 400 R 5 600 3.11

Blackjack R 150 R 850 R 700 4.66*

Coriacea Nannfd. R 200 R 700 R 500 2.50

Chinese cabbage R 750 R 1 500 R 750 1.00

Grown in ANDM

Pumpkin leaves R 45 000 R 124 875 R 79 875 1.77

Nightshade R 24 000 R 148 500 R 124 500 5.18*

Hog Plum R 7 200 R 27 000 R 19 800 2.75

Sweet potato leaves R 34 020 R 66 750 R 32 730 0.96
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to have high returns in all three district municipalities. 
This could be explained by the higher demand for this 
vegetable leading to larger amounts being produced, 
ultimately triggering higher returns. Again, the higher 
return observed for Amaranth indicates efficiency in the 
production of this vegetable, which has the potential to 
generate income for households.

In addition, in ORTDM, Chinese Cabbage had 
fewer returns per Rand invested. This could be because 
of the low demand for this vegetable within the dis-
trict or possibly the lower production due to the poor 

resistance of this vegetable to disease and some weath-
er conditions, which therefore prompts inconsistent 
supply and consequently triggers lower returns. Sweet 
potato leaves had a minimal return per Rand invested in 
ANDM and JGDM. The reason for this may be that this 
vegetable does not grow in large amounts in ANDM 
and JGDM, which therefore limits its availability. The 
limited availability of sweet potato leaves may there-
fore result in a lower demand, hence less returns are 
realised in comparison with other ILVs sold within the 
districts.

Table 4 – cont.

1 2 3 4 5
Amaranth R 30 000 R 222 000 R 192 000 6.40*

Lambs quarter R 3 080 R 14 000 R 10 920 3.54

Blackjack R 100 R 350 R 200 2.00

Coriacea Nannfd. R 1 200 R 3 850 R 2 650 2.20

Tomato leaves R 600 R 1 500 R 900 1.50

Pigweed R 1050 R 2 100 R 1 050 1.00

Caudatus L. R 1200 R 2 450 R 1 250 1.04

Common sow thistle R 150 R 350 R 200 1.33

Cucurbitaceae R 600 R 1750 R 1 150 1.91

Physcalis peruviana L. R 4050 R 17 250 R 13 200 3.25

Sonchus asper L. R 600 R 2 100 R 1 500 2.50

Laportea peduncularis R 1050 R 3 150 R 2 100 2.00

Chinese cabbage R 670 R 4 500 R 3 830 5.71*

Turnip R 13 900 R 31 500 R 17 600 1.26

ILVs grown in JGDM

Amaranth R 30 000 R 208 500 R 178 500 5.95*

Nightshade R 37 405 R 103 000 R 65 595 1.75

Pumpkin leaves R 101 050 R 228 000 126 950 1.25

Turnip R 8 000 R 18 000 R 10 000 1.25

Sweet potato leaves R 21 000 R 46 500 R 25 500 1.21

Lambs quarter R 20 090 R 49 500 R 29 410 1.46

Pigweed R 200 R 500 R 300 1.50

Laportea peduncularis R 150 R 500 R 500 3.33

Caudatus L. R 1050 R 7 500 R 6 450 6.14*

TVC – total variable costs, TR – total revenue, GM – gross margin, RRI – returns per rand invested. *Denotes higher RRI (> 4.00).
Source: research survey, 2019.
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Determinants of income generated  
from ILV sales
For determining factors influencing the income gener-
ated from ILV sales by rural households in ECP, a multi-
ple linear regression model was used. The estimated re-
sults are presented in Table 5. The independent variables 
that were quantified included socioeconomic and other 
factors related to the marketing of ILVs. For all the inde-
pendent variables with a positive coefficient, this means 

that as any of these variables increases, so does the in-
come from ILV sales, as is indicated in Table 5. For the 
independent variables with a negative coefficient, it im-
plies that as these variables increase, the income gener-
ated from ILVs decreases. 

The amount spent on ILV production was found to be 
positively significant at a 1% level in ORTDM and a 5% 
level in ANDM, as shown in Table 5. This implies that, 
as household farmers invest more in ILV production, 

Table 5. Factors influencing income generated from ILV sales in the Eastern Cape Province

Variables B Std. Error T statistics Sig. 
1 2 3 4 5

ORTDM

Constant 4.592 –.231 .819

Gender –.163 1.200 –1.057 .301

Age .154 4.211 1.012 .322

Education –.037 7.572 –.241 .811

Household size –.132 1.805 –.974 .340

Farm income .025 3.910 .190 .851

Employment status –.362 1.554 –2.401 .024**

Hiring of labour .133 1.961 .940 .357

Amount spent on ILV production .502 .955 3.773 .001***

Irrigation of ILVs .065 1.068 .474 .640

Seasonal production of ILVs .199 1.356 1.508 .145

Price of ILV per kg .315 2.093 2.194 .038**

F value – 4.64, R square – 0.680, adjusted R square – 0.533, observations – 136.

ANDM

Constant 3.888 –.280 .782

Gender –.184 1.230 –1.339 .195

Education –.142 8.431 –.990 .334

Household size .118 2.114 .867 .396

Farm income .093 4.174 .736 .470

Employment .016 1.390 .115 .909

Amount spent on ILV production .305 .843 2.099 .048**

Seasonal production of ILVs .245 1.141 1.786 .088*

Price of ILV per kg .377 2.164 2.547 .019**

F value – 6.83, R square – 0.723, adjusted R square – 0.617, observations – 136.
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there is a higher likelihood of increased income from ILV 
sales. Up to this point, there few if any previous reviews 
linking the money invested in ILV production with in-
come generation. Again, in ORTDM, employment status 
had a negative coefficient and was statistically signifi-
cant at a 5% level. These results could mean that as the 
number of employed members increases in a household, 
there is the possibility of decreased income from ILVs. 
The reason for this could be that household members are 
likely to participate less in ILV production due to time 
spent at work, thus triggering inferior production output 
and ultimately lowering sales. Similarly, Khoza et al. 
(2019) argue that livelihoods in rural areas are strongly 
affected by household socioeconomic factors, which in 
turn influence the economic behaviour within house-
holds, thus affecting market participation decisions.

In ANDM, seasonal production of ILVs was statisti-
cally significant at a 10% level with a positive coeffi-
cient. These results could be explained by the fact that, 
as ILVs become available on a seasonal basis, there is 
a higher chance of increased income from ILV sales. 
This can be further explained by the fact that produc-
ers possibly increase prices of ILVs when it is not the 
season to grow these vegetables, therefore resulting in 
greater revenues due to higher demand. Mahlangu et al. 

(2021) also report that the demand for ILVs has the po-
tential to be an essential income stream, especially for 
rural households.

Regarding the price of ILVs per kg, this variable was 
statistically significant at a 5% level, with a positive 
coefficient in all three district municipalities (ORTDM, 
ANDM, and JGDM). These results reveal that, as the 
price of ILVs increases per kg, there is a greater pos-
sibility of income generated from ILV sales to increase. 
Lastly, in JGDM, regression estimates confirmed a neg-
ative relationship at a 5% level between household size 
and income generated from ILVs. This implies that, 
as the number of household members increases, there 
is a likelihood of decreased income from ILV sales. 
Mahlangu et al. (2021) also observed similar compa-
rable findings that most ILV producers set their prices 
based on the market price, with few setting their prices 
as uttered by buyers, and this is likely to lead to lower 
income generated. However, producers seemed not to 
have a problem with the pricing strategy as they man-
aged to sell larger quantities of these vegetables. This 
means that, regardless of the pricing strategy used, pro-
ducers can still generate income from ILVs to supple-
ment the family income and provide for the basic needs 
of the household (Mahlangu et al., 2021).

Table 5 – cont.

1 2 3 4 5
JGDM

Constant 1.817 .633 .536

Gender –.362 1.745 –1.571 .137

Education .142 1.555 .614 .548

Household size –.557 4.816 –2.513 .024**

Farm income –.151 3.035 –.766 .455

Employment .213 2.010 .894 .385

Amount spent on ILV production .084 2.279 .331 .745

Price of ILV per kg .477 2.505 2.421 .029**

Age .130 8.398 .451 .659

Irrigation of ILVs .051 2.027 .204 .841

Seasonal production of ILVs –.296 1.921 –1.248 .231

F value – 2.09, R square 0.583, adjusted R square – 0.503, observations – 135.
***, ** and * indicate significance levels at 1%, 5%, and 10% respectively.
Source: research survey, 2019.
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CONCLUSION

This study concludes that there is high dominance of 
women in both the production and marketing systems 
of ILVs, with most of these producers having completed 
primary education. Sellers generate income greater than 
R3000 per production season where most ILV produc-
ers and sellers are classified as unemployed. Producers 
produce ILVs from a land size ranging between 0.1 and 
2 hectares of land since these vegetables are commonly 
grown in all three district municipalities covered by the 
study. All three district municipalities covered in the 
study either purchase seeds of ILVs or harvest the seeds 
from home gardens and open fields. In all three district 
municipalities, ILVs are generally not irrigated since 
rainwater is sufficient to grow these vegetables. 

The study further concludes that in ORTDM, ILVs 
such as Amaranth, Nightshade, Lambs’ Quarter, Pump-
kin leaves, Melon leaves, and Blackjack have the po-
tential to contribute significantly to household income. 
In addition, in ANDM, Nightshade, Amaranth, and Chi-
nese cabbage show the potential to contribute towards 
household incomes in the district, while in JGDM, 
Amaranth and Caudatus L. show a positive contribution 
towards income generated from ILV sales. In addition, 
regression estimates confirmed that, in all three district 
municipalities covered by the study, the price of ILV per 
kg has a positive influence on the income generated from 
ILVs. Again, in ORTDM and ANDM, the amount spent 
on ILV production has a positive influence on the income 
generated from ILVs. In ORTDM, the employment sta-
tus of the household head negatively influences the in-
come generated from ILVs, while in JGDM, household 
size negatively influences the income generated from 
ILVs. Lastly, in ANDM, seasonal production of ILVs 
positively influences the income generated from ILVs. 

POLICY RECOMMENDATIONS

The Department of Agriculture in the Eastern Cape Prov-
ince should empower women with training and work-
shops on the production of ILVs for improved partici-
pation in ILV production because women are found to 
dominate in both the production and marketing systems 
of ILVs. This can lead to improved production output and 
ultimately attract larger markets for ILVs. For this to be 
successful, stakeholders involved in the food production 
system in South Africa should also strengthen the policy 

for ILVs as a valid food source and source of income. 
Indigenous Leafy Vegetables like Amaranth, Pumpkin 
leaves, and Nightshade seem to be dominant and highly 
produced ILVs, this means that improved investment 
from the department of agriculture could be vital. This 
can be done by improving both the production value 
chain and marketing channels for ILVs where govern-
ment officials disseminate information to both producers 
and sellers of ILVs about standard procedures which can 
guide producers to not only sell ILVs at informal markets 
but to participate at formal markets as well. In addition, 
the Department of Agriculture should offer workshops to 
ILV producers on understanding the nature of marketing 
since the price of ILV per kg and the amount invested 
in ILV production seem to influence revenues in a posi-
tive way. This may assist producers to be innovative in 
pricing and marketing strategies or even to adopt pricing 
and marketing strategies which are commonly used with 
agricultural commodities so as to have a larger market 
gain for ILVs. Lastly, further research should look at 
the ILV production value and marketing channels as it 
is acknowledged that these areas of research are weaker 
throughout the South African Provinces. 
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Abstract. Pearl millet has great potential to withstand cli-
mate-related risks in marginal areas. However, much remains 
unknown as to how it contributes to income and food security 
at the smallholder level. As a result, this study assessed the 
contributions of pearl millet to the farmers’ income and food 
security, its production constraints, and connections between 
stakeholders in the marginal arid tropics of Northeast Amhara. 
The technology was promoted for five (2015–2019) produc-
tion years, and data from 223 samples were analyzed. The new 
pearl millet technology provided better yield (1420 kg·ha-1) 
and net return (42328 ETB ha-1) than sorghum, even in diffi-
cult climatic conditions. Despite the higher cost of production, 
its additional returns (31638) and effective gains (28838) were 
higher across the years. The results of the sensory evaluation 
revealed that “Enjera”, “Tella”, Bread, and Porridge were the 
farmers’ 1st, 2nd, 3rd, and 4th food type choices of pearl millet, 
respectively. The trend towards acceptance of the technology 
made up a large number of the farmers, as 79.5% of those who 
participated applied the full technology package. Those who 
did not apply the full package did so due to labor shortages, 
technological complexity, and insufficient practical training. 
Therefore, climate-smart pearl millet crop technology is rec-
ommended for better and consistent production in marginal 
arid-tropical areas. 

Keywords: climate change, food security, pearl millet tech-
nology, stakeholder connections

INTRODUCTION

Farmers in arid and semi-arid regions have been badly 
affected by climate change, but most of them continue 
to derive their livelihood from farming using differ-
ent drought-resistant crop varieties (Choudhary et al., 
2021). In this context, climate-smart small millets such 
as pearl millet (Pennisetum glaucum (L.) R. Br.) can play 
a critical role in addressing water scarcity and high tem-
peratures as they can endure drought and other extreme 
conditions (Heuzé and Tran, 2015). They also benefit 
resource-poor and rain-fed farmers by reducing the crop 
duration and water requirement by almost 30 days and 
75%, respectively (Zhang et al., 2021). Pearl millets are 
cereals grown globally in dry, semi-arid, and sub-humid 
drought-prone agroecosystems. Millets have been com-
mon food staples in human history, particularly in the 
semi-arid tropics of Africa. They are major sources of 
energy and protein for about 130 million people in sub-
Saharan Africa (Alexandratos, 2009). Therefore, to rec-
ognize the benefits of millets for better production and 
nutrition, a better environment and life in the face of 
climate change, the United Nations General Assembly 
declared 2023 to be the ‘International Year of Millets’ 
(http://www.fao.org/millets-2023).

Worldwide, there are nine types of pearl millet varie-
ties, of which six are available in Africa (Shivhare and 
Lata, 2019). The area where pearl millet is important 
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falls within low agricultural potential, low market ac-
cess, and low population density production domains in 
Eastern and Central Africa. These include, among oth-
ers, the lowland areas of Eritrea, Ethiopia, and western 
and northern Sudan (Jukanti et al., 2016). In the arid 
lowlands of Eastern Amhara, where goats and sorghum 
are the main source of livelihoods, crop production has 
deteriorated over time due to the short and erratic rainy 
season and distribution (Mihiretu et al., 2019b). Pearl 
millet also provides the opportunity for reliable harvest, 
food, and nutrition under erratic and scanty rainfall with 
low soil fertility (Jaiswal et al., 2018). Upgrading pro-
duction, storage, and utilization of pearl millet may sig-
nificantly contribute to household food security in the 
area. The substantial importance of pearl millet in agri-
cultural extension and rural development efforts is due 
to its better adaptability to marginal areas with narrow 
livelihood options (Faye et al., 2019). 

In Ethiopia, only one pearl millet variety, named 
‘Kola-1’, has been released for production in marginal 
dryland parts of the country (Saba et al., 2015). Even 
in the fragile climatic conditions of Eastern Amhara, 
where sorghum is not productive, pearl millet bids yield 
within 60–70 maturity days on average. Having all these 
vital traits of pearl millet, the Sekota Dry Land Agricul-
tural Research Center stretched the adaptability of the 
nationally released variety to its parched lowland man-
date areas and found it to be successful. The study was 
carried out mainly to promote pearl millet technology as 
an alternative to sorghum-based cropping systems in the 
marginal arid tropics of Northeast Ethiopia. The specific 
objectives were to: 
a) Introduce and promote the contributions of pearl 

millet technology1 to smallholder farmers’ income 
and food security in marginal dryland areas, 

b) Identify the major constraints in pearl millet produc-
tion and technology demand creation, 

c) Assess the trend lines and stakeholders’ connections 
in technology multiplication and diffusion.

1 In this study, “Pearl millet technology” stands for planting/
sowing improved pearl millet (Kola-1) variety in a row, using 
recommended fertilizer (100/50 kg ha-1 DAP/UREA) and seed 
(10 kg·ha-1) rates, as well as optimum (3×) tillage and proper 
weed management (2×) (Mihiretu et al., 2019b).

MATERIALS AND METHODS

Description of the study area
About 23 districts in the Tekeze lowland sorghum and 
goat livelihood zone are classified as arid agro-pastoral 
(AAP2) farming systems and vulnerable to severe water 
stress and drought (Mihiretu et al., 2019a). Two districts 
that represent the AAP farming system in Northeast 
Ethiopia were selected for the study. Abergelle district is 
located at 13° 01′ 37.50′′ N latitude and 38° 58’ 36.50” E 
longitude, having an altitude range of 1150-1500 meters 
above sea level (m.a.s.l) (Mihiretu et al., 2021). Its an-
nual mean rainfall ranges between 250-750 mm, while 
its average temperature varies between 23-43°C annu-
ally. Ziquala district is located at 13° 09’ 60.00” N lati-
tude and 38° 29’ 59.99” E longitude, with an altitude of 
1462 m.a.s.l. The annual average rainfall and tempera-
ture of the district were 255 mm and 42°C, respectively 
(Mihiretu et al., 2021). The districts’ annual rainfall is 
bimodal, short, and erratic, with two months duration 
usually from the end of June to mid-August (Mihiretu 
et al., 2019a). Crop farming in these areas is limited to 
the cultivation of some drought-resistant sorghum and 
lowland pulse crops (Mihiretu et al., 2020). 

Design and sampling procedure
The study adopted a mixed research approach. The 
first phase of the study was demonstrating the contri-
butions of pearl millet to smallholder farmers’ income, 
food, and nutritional security as an alternative crop to 
sorghum. Two districts in the AAP farming system, 
i.e., Abergelle and Ziquala, were selected purposively 
based on adaptation trial results in Northeast Ethiopia. 
The promotion was launched for five production years 
(2015–2019) involving 750 farmers who had farmlands 
in a cluster. The average farm size allocated per farmer 
was between 0.25-0.5 ha, to reach a large number with 
the new pearl millet technology. Training was given to 
participant farmers to create awareness about the crop 
and its production packages. Planting and other agro-
nomic management practices were done as per the rec-
ommendations (Mihiretu et al., 2019b). 

2 AAP system is characterized by a dry and hot climate with 
annual precipitation ranging from 300 to 750mm with average 
daily minimum and maximum temperatures of 21 and 41°C, re-
spectively (Dudhate et al., 2018).
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The second phase of the study was focused on wider 
technology demand creation, major production con-
straint documentation, and potential stakeholder iden-
tification and connection building, which are likely to 
aid the subsequent up-scaling and diffusion of pearl 
millet. A familiarization workshop was organized to 
share duties and responsibilities among the key stake-
holders, who signed a memorandum of understanding 
(MoU) (Mihiretu, 2019). The main stakeholders were 
agricultural development experts, researchers, and Non-
governmental Organizations (NGOs) working for rural 
development in the area. The study was hence not only 
designed to increase the farmers’ knowledge but also to 
improve stakeholders’ connections and sense of duty 
in the technology promotion process. Using systematic 
sampling, about 223 (30%) farmers were selected using 
an approximate sampling interval of 3 (Eq. 1) from the 
total 750 pearl millet-producing population.

 NK = 
n

 (1)

Where: K – sampling interval, N – total pearl millet pro-
ducing population, n – sample size.

Data collection and analysis
The quantitative data, such as the socioeconomic char-
acteristics of the studied farmers, farm management 
practices, grain, and biomass yield, as well as the ben-
efits and costs of pearl millet technology were collected 
using a semi-structured questionnaire. The qualitative 
data, i.e., perception and demand of pearl millet tech-
nology, sensory preference of food items, technology 
application and constraints as well as stakeholder con-
nections in the promotion were collected. Field days 
were also organized per year to promote the technology 
to the wider community. The collected quantitative data 
were analyzed in descriptive statistics, percentage yield 
increase (Eq. 2), technology gap (Eq. 3), extension gap 
(Eq. 4), and technology index (Eq. 5) using the formula 
of Mihiretu et al. (2019b). In this study, the technologi-
cal index was operationally defined as the technical fea-
sibility attained due to the implementation of full pro-
duction package components. 

 pearl sorg

sorg

Y  – Y
YI (%) =  × 100

Y
  
 
  

 (2)

 TG = Py – Dy (3)

 EG = Dy – Pry (4)

 Py – DyTI =  × 100
Py

 
 
 

 (5)

Where: Py – potential yield, Dy – demonstration yield, 
Ypearl – yield of pearl millet in farmers’ field, Ysorg – yield 
of sorghum in farmers’ field, YI (%) – percentage yield 
increase, TG – technology gap, EG – extension gap, TI – 
technology index.

To assess the profitability of pearl millet technol-
ogy, total variable cost (TVC), gross return (GR), net 
return (NB), benefit-cost ratio (BCR), additional cost 
(AC), additional returns (AR), effective gain (EG), and 
sensitivity analysis were calculated (Meena and Singh, 
2017). The prevailing farm gate price was used to value 
the costs and returns of production on a hectare basis. 
TVC is the sum of input costs that vary, while GR is 
the product of total yield by the farm gate selling price. 
NR is the difference between GR and TVC. BCR is the 
ratio of GR to TVC, and if the ratio is less than 1, the 
technology is not profitable. AC is the production cost 
difference between sorghum and pearl millet, but AR is 
the change in GR between them. The EG is the varia-
tion of AR and AC (Meena and Singh, 2017). As well 
as this, farmers’ perceptions and demands were assessed 
using descriptive statistics and Likert scale to calculate 
the sum of the scores (Eq. 6) and average scores3 (Eq. 
7) of different items (Mihiretu, 2019). The Cronbach’s 
alpha was checked for internal consistency among Lik-
ert-type questions (Table 5b). The sensory preference of 
different pearl millet food items was evaluated using the 
pair-wise ranking method (Mihiretu et al., 2019b). The 
major constraints of pearl millet technology application 
were ranked according to their severity and converted 
into percentage positions using Garrett’s ranking meth-
od (Garret and Woodworth, 1969). The position (Eq. 8) 
of each rank is converted into a score and referenced 
with Garrett’s table (Table 6b). The positive and nega-
tive sides of the stakeholders involved in pearl millet 
promotion were assessed via SWOT (strengths, weak-
nesses, opportunities, threats) analysis (Mishra et al., 

3 If the average score is greater than 3.51, the farmers have 
a good perception of the technology. If the average score is 2.51–
3.50, the farmers have no confidence in the technology. If the 
average score is below 2.50, the farmers do not have a good per-
ception of the technology (Mishra et al., 2018). 
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2018). The qualitative field day data were explained in 
thematic-oriented narration.

 S

i=1
SS = SD, D, NAD, A, SA∑  (6)

Where: SS – sum of scores, SD – strongly disagree, D – 
disagree, NAD – neither agree nor disagree, A – agree, 
SA – strongly agree

 Sum of scoreAverage score = 
Sample size

 (7)

 ( )ij

j

100 R  – 0.5
Percent position = 

N
 (8)

Where: Rij – rank given for ith constraint by jth individ-
ual, Nj – number of constraints ranked by jth individual.

RESULTS AND DISCUSSION

Socioeconomic features and agronomic 
practices of farmers
The socioeconomic characteristics of farmers are de-
scribed in Table 1. The average age and farm experience 
of the farmers were 43 and 19.3 years, respectively. Most 
of them were married, and the majority of the house-
holds were male-headed, while the rest (16.8%) were 
female-headed (Table 1). The family size per household 
was 5.6 on average, which indicates that there was suf-
ficient labor per household for the technology package 
application. The educational status of farmers defines 
their technology application habits. 29% of the farmers 
were illiterate but the rest were literate, with knowledge 
ranging from reading and writing to primary education, 
but the literate farmers’ role in the community is only 
limited to religious involvement. 

All the farmers who participated in pearl millet pro-
motion got training, but 21.3% of them agreed that the 
training provided was not adequate to apply the technol-
ogy (Table 1). The agronomic literature suggested that 
‘three times tillage is an optimum level’ for pearl millet 
production (Saba et al., 2015). Therefore, 81.2% of the 
farmers tilled at a sufficient level (3x), while the remain-
ing ones tilled below and above the optimum level. 

Yield performance and gaps in pearl millet 
technology 
The mean yield of pearl millet (1420 kg ha-1) had 
a 102.9% yield advantage over the existing sorghum 
yield (700 kg ha-1) in similar production years. The stalk 

Table 1. Household and farm characteristics of participant 
farmers, n = 223

Variables Freq. % Mean 
So-
cioeco-
nomic 
charac-
teristics

Age (years) – – 43
Farming experience (years) – – 19.3
Family size (numbers) – – 5.6
Female headed households 38 16.8
Educational status 
· Literate 158 71
· Illiterate 65 29
Community participation 
· Religious positions 67 41.3
· Political positions 9 5.8
· No participation 82 52.9
Farmers who got training 223 100
Was it sufficient for practice
· Yes 176 78.7
· No 47 21.3

Agro-
nomic 
prac-
tices

Farmland tillage frequency/status
· Poor 9 4.9
· Enough 180 81.2
· More than enough 31 13.9
Planting time 
· On time 191 85.8
· Late 32 14.2
Weed management 
· Weed problem 12 7.7
· Good management 211 92.3
Full technology package usage
· Yes 177 79.5
· No 46 20.5
Constraints in package application
· Yes 155 69.5
· No 68 30.5

Tech-
nology 
demand

Interest to use by next years
· Yes 192 85.9
· No 31 14.1
Suggested for neighbours to use
· Yes 201 90
· No 22 10

Source: own elaboration
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yield of pearl millet was also comparable to sorghum 
stalk yield (Table 1). The increase in pearl millet yield 
over sorghum was because the former is better resistant 
to water scarcity and higher temperatures than sorghum 
in the study areas. Singh et al. (2018) similarly stated 
that the yield increase of new pearl millet technology 
over the usual crop might be due to better adaptability or 
being quite environmentally friendly. The yield of pearl 
millet was compared with the potential yield and demon-
stration yield in frontline farmers’ fields to estimate the 
technology gap, extension gap, and technology index.

Technology gap: The results (Table 3) revealed that 
the technology gap was on average 400 kg·ha-1. The 
technology gap may be attributed to variations in soil 
fertility status, inconsistent weather conditions, and 
the management practices used for specific crop cul-
tivars under trial and demonstration fields. This result 
was found to be similar to the findings of Mishra et al. 
(2018), who identified that location-specific recommen-
dations appear to be necessary to bridge gaps.

Extension gap: The extension gap between the 
frontline demonstration plots and the farmers’ land was 
recorded at 180kg ha-1 on average (Table 3). The exten-
sion gap in this study indicates that there is a need to 
motivate farmers to adopt all of the recommended pearl 
millet production technologies. Improvement in local 
farmers’ practices for the adoption of area-specific farm 

technology is an option for scientists for enhanced crop 
productivity (Mihiretu et al., 2019b). Extension yield 
gaps are indicators of a lack of awareness of the adop-
tion of improved farm technologies by farmers. This re-
sult is similar to Yadav et al. (2021), who reported that 
location-specific mediations may have a massive effect 
on crop productivity improvement.

Technology index: The 20% technology index dem-
onstrates the gap between technologies developed and 
demonstrated in frontline farmers’ fields (Table 3). It 
depicts the possibility of increasing pearl millet yield 
through full-package technology promotion in the fu-
ture. The higher technological index revealed that there 
is still room for improving the pearl millet yield through 
intensive package application. The social environment, 
in terms of irrational attitudes, illiteracy, and impassive 
behaviors toward the adoption of new technologies, is 
a major limiting factor to improving agricultural pro-
ductivity (Yadav et al., 2021). 

Economic analysis and profitability
The benefit-cost analysis shows that the gross return 
(50328 ETB ha-1), and net return (42328 ETB ha-1) of 
pearl millet technology were higher than those from 
existing sorghum production. The increased returns of 
pearl millet might be due to its better adaptability to 
marginal areas, as well as the use of improved manage-
ment practices. These findings are in line with Singh 
et al. (2017), who described that farmers who did not 
adopt new production technologies and/or were unable 
to afford the input costs ended up with low yield returns 
and financial benefits. Despite pearl millet technology 
having a higher average additional cost, it also had 
higher additional returns and effective gains compared 
to sorghum production (Table 4). The greater additional 

Table 2. Likert item statements’ reliability test statistics

Cronbach’s 
alpha

Cronbach’s alpha based on
standardized items

Number of 
items

0.735 0.788 11

Source: own elaboration

Table 3. Productivity, technology gap, extension gap, and technology index of pearl millet

Pearl 
millet

Range yield index 
(kg·ha-1)

Mean yield
(kg·ha-1) SD Yield index 

(%)
Technology gap

(kg·ha-1)
Extension gap

(kg·ha-1)
Technology index 

(%)

Grain 980-1700 1 420 1.787 102.9 400 180 20

Stalk 1300-2150 1 570 6.233 –7.6 500 430 25

Note: Farmers’ grain (stalk) yield of sorghum = 700 (1700) kg ha-1.
Potential grain (stalk) yield of pearl millet = 2000 (2500) kg ha-1.
Demonstration grain (stalk) yield of pearl millet = 1600 (2000) kg ha-1.
SD – standard deviation.
Source: own elaboration.
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returns and effective gains of pearl millet may have been 
attained due to the application of improved technology, 
i.e., the use of ideal crop varieties and the timely opera-
tions of the required crop management practices.

Farmers’ perceptions of and demand for 
pearl millet
Most of the farmers had a positive view and good per-
ception of pearl millet technology in most parameters 
(Table 5). However, a large number of the farmers had no 
confidence in its pest resistance capacity since it is very 
susceptible to bird attacks, especially during the ripen-
ing stage. Still, a large number of the farmers remained 
neutral in their views on its disease resistance capacity 
because there is no disease record on the variety. 

As displayed in Table 6 below, the average score of 
the responses is 4.24, which implies that the farmers 
perceived and accepted the technology with full confi-
dence. Cronbach’s alpha reliability analysis was carried 
out to test internal consistency among Likert scale items 
(Mihiretu, 2019). 

The alpha coefficient (α = 0.78) demonstrated that the 
questions used were consistent and reliable (Table 1). 

Table 4. Profitability and benefit-cost analysis of pearl millet 
technology

Cost-benefit items Pearl millet
(ETB ha-1)

Sorghum
(ETB ha-1)

Cost of seed 400 300

Cost of fertilizers 2 500 2 500

Cost of package application 5 100 2 400

Total variable cost (TVC) 8 000 5 200

The selling price of grain yield 35 25

Selling price of stalk yield 0.4 0.7

Gross return (GR) 50 328 18 690

Net return (NR) 42 328 13 490

Benefit-cost ratio (BCR) 6.3 2.6

Additional cost (ETB ha-1) 2 800

Additional return(ETB ha-1) 31 638

Effective gain (ETB ha-1) 28 838

1 Dollar = 45 ETB on average in the study years

ETB = Ethiopian Birr.

Source: own elaboration.

Table 5. Farmers’ perception of pearl millet technology, n = 223

Parameters SD D NAD A SA SS  MS

Germination performance of the crop is good – – 4.5 43.2 52.3 694 4.48

The vegetative performance of the crop is good – – – 26.5 73.5 734 4.74

Seed setting performance of the crop is good – 16.1 – 27.1 56.8 658 4.23

The crop is resistant to diseases – 7.7 77.4 11.0  3.9 482 3.46

The crop is resistant to different pests 14.8 46.5 21.9 16.8 – 399 2.87

The crop is early maturing – – – 24.5 75.5 737 4.76

The crop is adaptable to marginal areas – – 2.5 12.0 85.5 742 4.82

The grain productivity of the crop is good – – – 54.8 45.2 690 4.45

Stalk productivity of the crop is good – – 24.2 58.0 25.8 436 3.20

The palatability of the stalk is good 13.6 36.4 20.2 20.0 9.8 364 2.78

The food quality of the crop is good – – 12.9 28.4 58.7 691 4.49

Average score = 4.24

Cronbach’s ‘α’ coefficient = 0.78

Note: values are in percentage points (%); SD – strongly disagree, D – disagree, NAD – neither agree nor disagree, A – 
agree, SA – strongly agree, SS – sum of scores, MS – mean of scores.
Source: own elaboration.
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Thus, 85.9% of the farmers were highly interested in 
adapting pearl millet technology in the future, and most 
of them (90%) convinced their neighbouring farmers to 
use the technology (Table 2).

In addition, field days involving farmers, agricultural 
experts, and journalists were held. After attending these 
field days, farmers’ opinions about the new pearl millet 
technology was summarized as follows: 

The pearl millet technology is very adaptive to our 
moisture deficit area and can give yield even in 
warm and low moisture situations. At germination, 
a single seed would have up to 20 tillers of good per-
formance; as a result, we termed it the “crop of the 
poor”. As an agro-pastoral community, we negate the 
variety for its low stalk palatability, because in this 
area livestock forage is worth as much as grain yield. 
Some of the positive aspects of the variety are that it 
is resistant to drought and early maturing, resistant to 
Striga and with better production, a good source of 
house roofing and household fuel wood, and a qual-
ity staple food. However, they negatively described 
that the variety has a higher lodging problem and 
needs tying at maturing. In addition, the stalk has 
low palatability to livestock and is susceptible to 
bird attacks at the maturity stage. Clustering as an 
approach was also appreciated for creating competi-
tion in farm management among farmers, reducing 
the risk of pest damage, and having “eye-catching” 
power to impress individuals.

Since pearl millet is a new crop to the community, 
food recipe demonstration is required, thus different 
food items were prepared in the form of staple foods 
and local beverages, then tasted by a set of panellists, 

i.e., farmers and experts. The results of the sensory taste 
evaluation revealed that “Enjera”, “Tella”, Bread, and 
Porridge were the panellists’ first, second, third, and 
fourth food choices, respectively (Table 7). 

Technology application and constraints
Among other factors, applicability plays a significant 
role in new technology adoption, hence with expert fol-
low-up, 79.5% of the farmers applied the full package 
(Table 1). Despite better package application, 69.5% 
of the studied farmers identified constraints in package 
application and ranked them according to their sever-
ity. The percentage position of each rank is converted 
into scores using Garrett’s table (Table 7b). The mean 
scores of all constraints are arranged to make the final 
rankings, thus attributes with the highest mean score are 
considered the most influencing factors. The results (Ta-
ble 7a) showed that shortage of labor in the household, 
the complexity of the technology, and inadequate prac-
tical training were the top three challenges experienced 
by farmers when attempting to apply the full technology 
package of pearl millet in the study areas.

Stakeholder connections and technology 
exchange
Sharing duties among stakeholders would consolidate 
the triple connection of farmers-extension-research, and 
that is in turn vital to sustainable technology promotion. 
Therefore, in this study, all participant farmers hand 
over the technology to interested fellow farmers. The 
agricultural experts at different levels were also handling 
tasks to facilitate technology dissemination via continu-
ous follow-up and consultation. Being innovative stake-
holders, different NGOs were involved in technology 
dissemination to other target areas using earlier farmers 

Table 6. Sensory evaluation and ranking of food items prepared from pearl millet

Food types Enjera Bread Porridge Tella Scores Ranks

Enjera Enjera Enjera Enjera 3 1

Bread Bread Tella 1 3

Porridge Tella 0 4

Tella 2 2

Note: “Enjera” is a common stable food in the daily food dishes, while “Tella” is a local alcoholic 
beverage in Ethiopia, and the study area in particular.
Source: Mihiretu, 2019.
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as a source. The cooperation among those involved in 
and affected by the promotion increased compared to 
previous years, and the strengths, weaknesses, oppor-
tunities, and threats in the process are described below 
(Table 8). Moreover, the solid seed exchange system 
takes the front line in the diffusion of improved varie-
ties (Mihiretu, 2019), hence the number of farmers who 
delivered the variety to interested fellow farmers in dif-
ferent arrangements showed an increasing trend in the 
study years. The amount of seed disseminated to inter-
ested farmers in/outside the study areas by participant 
farmers and NGOs also showed a consistently increas-
ing trend across the years (Fig. 1). 

CONCLUSION 
AND RECOMMENDATIONS

Conclusion
The global food system faces many complex challenges, 
including climate change, depletion of natural resources, 
and hunger. However, an ever-growing population needs 
sufficient and healthy food. In the face of climate change, 
when other crops are at risk, pearl millet ensures better 
yield and income for resource-poor farmers.  Pearl millet 
can thus become a key crop with the potential to improve 
the livelihood and nutrition of smallholder farmers in the 
marginal areas of Northeast Ethiopia. Therefore, the re-
sults of the current study revealed that the average yield of 
pearl millet had a 102.9% yield advantage over the yield 
of the dominant crop grown in the area, i.e., sorghum. Its 
stalk yield was also comparable with that of sorghum in 
similar production years. Financially, the gross and net 
returns of pearl millet technology were far higher than 

Table 7a. Constraint of pearl millet technology production and package application

Constraints
Ranks Total 

sample
Total 
score

Total 
mean Rank

1 2 3 4 5 6

Complexity of the technology 42 68 26 6 5 8 155 9 661 62.3 2

Inadequate practical training 59 46 14 12 16 8 155 9 585 61.8 3

Lack of experience (skill gap) 72 18 24 21 5 15 155 9 512 61.4 4

Shortage of labour 95 31 16 7 4 2 155 1 069 69.0 1

Shortage of finance 39 46 15 10 30 15 155 8 687 56.1 5

Pessimist about technology 7 10 7 20 23 88 155 5 359 34.6 6

Source: own elaboration.

Table 7b. Percentage positions and their corresponding Ga-
rett’s table values

Ranks Percentage position Garrett table value

1 100 (1–0.5)/6 8.3 77

2 100 (2–0.5)/6 25 64

3 100 (3–0.5)/6 41.7 55

4 100 (4–0.5)/6 58.3 46

5 100 (5–0.5)/6 75 37

6 100 (6–0.5)/6 91.7 23

Source: own elaboration.

Fig. 1. The diffusion and exchange trends of pearl millet 
technology
Source: own elaboration.
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sorghum from an equal land size. Despite higher aver-
age additional costs, the pearl millet technology had bet-
ter additional returns and effective gains than sorghum. 
Technological acceptance was high, thus 79.5% of the 
farmers applied the all of the technology. Those who did 
not apply the technology fully did so due to labor short-
ages, technological complexity, and inadequate practical 
training. Durable technology demand was also created 
for stakeholders working on food security and agricul-
tural development in the areas. Moreover, different food 
types of pearl millet were prepared and tasted by farmers, 
the sensory comparison revealing that the panellists’ pre-
ferred “Enjera”, “Tella”, Bread, and Porridge as their 1st, 
2nd, 3rd, and 4th choices, respectively. Agricultural exten-
sion experts at different levels handle tasks to facilitate 
technology dissemination. The cooperation among those 
involved in and affected by the promotion increased 
compared to the preceding years. The number of farm-
ers who delivered a variety to interested fellow farmers 
in different arrangements showed an increasing trend in 
the five years of the study years. The amount of seed dis-
seminated to interested farmers in/outside the study areas 
showed a consistently increasing trend across the years. 

Recommendations
The authors safely recommend the introduced pearl 
millet technology for further up-scaling to similar agro-
ecologies to diversify sorghum-based cropping systems. 
Since the crop is suitable for marginal areas, further ad-
aptation and breeding studies are required to offer tech-
nology options in the future. The stalk is ineffective as 
a livestock feed in agro-pastoral communities, thus un-
dertaking thorough research in this area is compulsory 
to resolve the palatability problem. Finally, organizing 
workshops to connect stakeholders is worthwhile to de-
vise ways to forward the technology to the wider com-
munity in a sustainable manner. In this regard, farmers 
are advised to use the prevailing 1:5 extension network-
ing to hand over the technology to fellow farmers eas-
ily. Seed-producing and marketing cooperatives should 
work together to make pearl millet technology multipli-
cation and transfer viable. 
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Table 8. SWOT analysis of stakeholders’ linkage in pearl millet promotion and diffusion

Strengths Weaknesses Opportunities Threats

Farmers
• Being optimist and high tech-

nology demand
• Good contact with other stake-

holders throughout the promo-
tion process

• Sowing in a cluster and used as 
a seed source

Experts
• Good contact in the promotion 

process
• Including NGOs in the process 
• Inviting media for broadcasting
Researchers
• Good contact in the promotion 

process
• Involving NGOs in the process 
• Avail inputs and training on 

time
• Collect and analyse the data on 

time

Farmers
• Gap in full technology pack-

age application
• Problem of maintaining the 

seed quality
Experts
• Insufficient follow-up by the 

nearby actors
• Stumpy technical backup to 

farmers
Researchers
• Stumpy technical backup to 

farmers

• Presence of NGOs working 
on technology upscaling 

• Technology usage suits the 
government’s focus on rising 
production

• Farmers have good informa-
tion and experience with 
pearl millet 

• Existence of seed exchange 
culture in the community via 
local arrangements, i.e. cash, 
kind, free for non-eligible

• Being arid with low and 
erratic rainfall with high 
temperature 

• High-risk experience of 
drought within 3-4 years  
of occurrence

• Low willingness to pay for 
inputs due to the expensive 
price

• Increasing dependency  
on relief food aids

Source: own elaboration.

http://dx.doi.org/10.17306/J.JARD.2023.01670


Mihiretu, A., Assefa, N., Wubet, A. (2023). Pearl millet, the hope of food security in marginal arid tropics: implications for diversify-
ing limited cropping systems. J. Agribus. Rural Dev., 1(67), 93–102. http://dx.doi.org/10.17306/J.JARD.2023.01670

102 www.jard.edu.pl

REFERENCES

Alexandratos, N. (2009). World food and agriculture to 
2030/50. In highlights and views from MID-2009: Paper 
for Expert Meeting on “How to Feed the World in 2050. 
Rome, FAO.

Choudhary, M., Tripathi, M., Gupta, N., Tiwari, S., Tripathi, 
N., Parihar, P. (2021). Screening of pearl millet (Pennise-
tum glaucum [L] r Br) germplasm lines against drought 
tolerance based on biochemical traits. Curr. J. Appl. Sci. 
Technol., 40, 1–12. doi: 10.9734/cjast/2021/v40i531303

Dudhate, A., Shinde, H., Tsugama, D., Liu, S., Takano, T. 
(2018). Transcriptomic analysis reveals the differentially 
expressed genes and pathways involved in drought toler-
ance in pearl millet (Pennisetum glaucum (L.) r. Br). PloS 
One, 13, e0195908. doi: 10.1371/journal.pone.0195908

Faye, A., Sine, B., Chopart, J.-L., Grondin, A., Lucas, M., 
Diedhiou, A.G. (2019). Development of a model estimat-
ing root length density from root impacts on a soil profile 
in pearl millet (Pennisetum glaucum (L.) r. Br). applica-
tion to measure root system response to water stress in 
field conditions. PloS One, 14, e0214182. doi: 10.1371/ 
journal.pone.0214182

Garret, H.E., Woodwort, R.S. (1969). Statistics in Psychol-
ogy and Education. Vakils, Feffer and Simons Pvt. Ltd., 
Bombay, India.

Heuzé, V., Tran, G. (2015). Pearl millet (Pennisetum glaucum), 
grain. Feedipedia, a programme by INRAE, CIRAD, AFZ 
and FAO. https://www.feedipedia.org/node/724. Last up-
dated on September 30, 2015, 14:00.

Jaiswal, S., Antala, T.J., Mandavia, M., Chopra, M., Jasro-
tia, R.S., Tomar, R.S. (2018). Transcriptomic signature of 
drought response in pearl millet (Pennisetum glaucum (L.) 
and development of web-genomic resources. Sci. Rep., 8, 
1–16. doi: 10.1038/s41598-018-21560-1

Jukanti, A., Gowda, C.L., Rai, K., Manga, V., Bhatt, R. 
(2016). Crops that feed the world 11. Pearl millet (Penni-
setum glaucum L.): an important source of food security, 
nutrition and health in the arid and semi-arid tropics. Food 
Sec., 8(2), 307–329.

Meena, M.L., Singh, D. (2017). Technological and extension 
yield gaps in green gram in Pali district of Rajasthan, In-
dia. Legume Res., 40(1), 187–190.

Mihiretu, A. (2019). Participatory evaluation and promo-
tion of improved Bread wheat technology in the dry 
lands of Wag-lasta, Ethiopia: challenges and Prospects. J. 
Ext. Educ., 31(4), 6370–6380. https://doi.org/10.26725/
JEE.2019.4.31.6370-6380

Mihiretu, A., Eric, N.O., Tesfaye, L. (2019a). Determinants of 
adaptation choices to climate change in agro-pastoral dry 

lands of Northeastern Amhara, Ethiopia. Cogent Environ. 
Sci., 5, 1636548. https://doi.org/10.1080/23311843.2019.
1636548

Mihiretu, A., Assefa, N., Wubet A. (2019b). Participatory 
evaluation of sorghum technologies in the marginal dry 
land zones of Wag-lasta, Ethiopia. Cogent Food Agric., 
5(1), 1671114. https://doi.org/10.1080/23311932.2019.1
671114

Mihiretu, A., Eric, N.O., Tesfaye, L. (2020). Small holder 
farmers’ perception and response mechanisms to climate 
change: lesson from Tekeze lowland goat and sorghum 
livelihood zone, Ethiopia. Cogent Food Agric., 6 (1), 
1763647. https://doi.org/10.10802019/23311932.2020.17
63647

Mihiretu, A., Eric, N.O., Tesfaye, L. (2021). Awareness of 
climate change and its associated risks jointly explain 
context-specific adaptation in the Arid-tropics, Northeast 
Ethiopia. SN Soc. Sci., 1 (51). https://doi.org/10.1007/
s43545-021-00066-0

Mishra, K., Panigrahi, S., Sarangi, D. (2018). Evaluation of 
Cluster Front Line Demonstration in Green gram Crop. 
Int. J. Curr. Microbiol. Appl. Sci., 7 (1), 3344–3350.

Saba, H., Ahmed, G., Aliyu, U. (2015) Growth and yield of 
pearl millet (Pennisetum galaucum) (L) R.Br as influ-
enced by variety and intra row spacing in Sokoto, North-
western Nigeria, J. Glob. Biosci., 4(7), 2641–2648.

Shivhare, R., Lata, C. (2019). Assessment of pearl millet gen-
otypes for drought stress tolerance at early and late seed-
ling stages. Acta Physiol. Plant., 41, 1–10. doi: 10.1007/
s11738-019-2831-z

Singh, P., Boote, K., Kadiyala, M., Nedumaran, S., Gupta, S., 
Srinivas, K., Bantilan, M. (2017). An assessment of yield 
gains under climate change due to genetic modification of 
pearl millet. Sci. Total Env., 601, 1226–1237. 

Singh, S., Sharma, R., Pushpavathi, B., Gupta, S.K., Durga-
rani, C.V., Raj, C. (2018). Inheritance and allelic relation-
ship among gene (s) for blast resistance in pearl millet 
[Pennisetum glaucum (L.) r. Br.]. Plant Breed., 137(4), 
573–584.

Yadav, O.P., Gupta, S., Govindaraj, M., Sharma, R., Varshney, 
R.K., Srivastava, R.K., Rathore, A., Mahala, R.S. (2021). 
Genetic gains in pearl millet in india: insights into historic 
breeding strategies and future perspective. Front. Plant 
Sci., 396, 2021.

Zhang, A., Ji, Y., Sun, M., Lin, C., Zhou, P., Ren, J. (2021). Re-
search on the drought tolerance mechanism of Pennisetum 
glaucum (L.) in the root during the seedling stage. BMC 
Genom., 22, 1–14. doi: 10.1186/s12864-021-07888-5

http://dx.doi.org/10.17306/J.JARD.2023.01670
https://doi.org/10.9734/cjast/2021/v40i531303
https://doi.org/10.1371/journal.pone.0195908
https://doi.org/10.1371/ journal.pone.0214182
https://doi.org/10.1371/ journal.pone.0214182
https://doi.org/10.1038/s41598-018-21560-1
https://doi.org/10.26725/JEE.2019.4.31.6370-6380
https://doi.org/10.26725/JEE.2019.4.31.6370-6380
https://doi.org/10.1080/23311843.2019.1636548
https://doi.org/10.1080/23311843.2019.1636548
https://doi.org/10.1080/23311932.2019.1671114
https://doi.org/10.1080/23311932.2019.1671114
https://doi.org/10.10802019/23311932.2020.1763647
https://doi.org/10.10802019/23311932.2020.1763647
https://doi.org/10.1007/s43545-021-00066-0
https://doi.org/10.1007/s43545-021-00066-0
https://doi.org/10.1007/s11738-019-2831-z
https://doi.org/10.1007/s11738-019-2831-z
https://doi.org/10.1186/s12864-021-07888-5


© Copyright by Wydawnictwo Uniwersytetu Przyrodniczego w Poznaniu

Journal of Agribusiness and Rural Development

www.jard.edu.pl

pISSN 1899-5241
eISSN 1899-5772

1(67) 2023, 103–113

Gemechu Ordofa Jara, Ethiopian Environment and Forest Research Institute, Ethiopia, e-mail: gemefa2013@gmail.com, 
https://orcid.org/0000-0001-7840-1339

http://dx.doi.org/10.17306/J.JARD.2023.01648

DETERMINANTS OF FARMERS’ DECISION TO CHOICE 
MARKET OUTLETS: EVIDENCE FROM MILK PRODUCER 
FARMERS IN ADA’A BERGA DISTRICT ETHIOPIA

Gemechu Ordofa Jara

Ethiopian Environment and Forest Research Institute, Ethiopia

Abstract. In Ethiopia, many initiatives have been imple-
mented to empower smallholder dairy farmers to develop 
viable livelihoods from the sector. The problem with these 
policies is the inability to reach farmers at large, and dairy 
farmers in rural areas are always challenged to deliver milk 
and milk products faster to the final market. The study was 
aimed at investigating factors that influence market channel 
choices among dairy producers in Ada’a Berga district Ethio-
pia. This paper uses data from a survey of 123 dairy producer 
households in four rural kebeles to analyse the factors that 
influence the choice of a milk marketing channel. Multivari-
ate probit econometric model results show that income from 
dairy source, market information and educational level of 
household affected wholesaler outlet. The choice of consum-
er outlet is influenced by family size, membership in a dairy 
cooperative, market information, non-dairy income and in-
come from dairy source. Number of milking cows, member-
ship in a dairy cooperative and non-dairy income determined 
the choice of dairy cooperative outlet. The choice of district 
retailer’s market outlet was affected by sex of households, 
membership in a dairy cooperative and income from dairy 
sources. Choice of rural collector outlet is negatively influ-
enced by non-dairy income and access to an extension con-
tact. Therefore, policies should be designed that encourage 
farmers’ cooperatives, contract farming and collective action 
in order to lower transaction costs, expand market informa-
tion for dairy producers, expand extension services and ex-
pand infrastructures such as road and transportation facilities, 
which are needed to promote the effective marketing of milk 
through all outlets.

Keywords: multivariate probit, milk marketing channels, 
dairy farmers Ada’a Berga District, Ethiopia

INTRODUCTION

Agriculture is the primary source of food and income 
for Africans and provides up to 60% of all jobs on the 
continent Diop (2016). More than 70% of Ethiopia’s 
population is still employed in the agricultural sector 
CIA (2019). Dairy is a staple product in Ethiopia and 
mainly depends on indigenous livestock resources: cat-
tle contributes the largest of the total national annual 
milk output at (81.2%), followed by goats (7.9%), cam-
els (6.3%) and sheep (4.6%) and managed under exten-
sive grazing and uncontrolled breeding CSA (2020). In 
developing nations, demand for milk and milk products 
is increasing and the drivers of change to the dairy sec-
tor are demography, growing economies, underserved 
markets, conducive policy and enabling environment, 
globalization and market opportunities (Shapiro et al., 
2017). Dairy is a source of income and food, thereby 
reinforcing the overall reduction of poverty in Ethiopia 
(Tegegne et al., 2013).

Meeting the increasing demand for milk and milk 
products cannot be realized without reducing the trans-
action costs prevailing along the supply-chain by identi-
fying cost-effective marketing channels and coordinated 
supply chains Kilima and Kurwijila (2020). The dairy 
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sector transformation process requires periodically 
identifying critical challenges and opportunities and 
designing interventions and investment options for the 
public and private sector Gebreyohanes et al. (2021). It 
is important to understand how the marketing channel is 
organized and what factors limit farmers in their choice 
of market as part of the dairy improvement programs 
in Ethiopia. Farmers have alternative market outlets for 
selling their agricultural produce. These outlets offer dif-
ferent prices and sales services, which determine farm-
ers’ choices as to which market outlet they should send 
their produce Geoffrey (2015). Choice of market outlet 
plays an important role in improving incomes. Farmers 
choose a particular channel if the expected utility gained 
by selling through the selected channel is greater than 
all the other channels (Mamo et al., 2021).

 The inability of dairy farmers to reach the national 
or international markets is a key challenge for dairy pro-
duction and marketing in Ethiopia. To tackle challenges 
and support the dairy sector, different interventions have 
been made by the government, national and international 
research institutions. For instance, Ethiopia’s Livestock 
Master Plan (LMP) set out predicted growth opportuni-
ties, and within the LMP an ambitious programme was 
drawn up for the dairy sector Shapiro et al. (2015). The 
LMP was planned to increase milk production from 167 
million to 1,490 million litre and increase the contribu-
tion of dairy to Gross domestic product from 1.1 bil-
lion to 10.0 billion Ethiopian Birr (ETB) by 2020. With 
the Livestock Master Plan, the government planned to 
empower smallholder farmers with access to markets 
to create viable livelihoods from dairy and encourage 
growth of the formal market (National Planning Com-
mission, 2016). Also, the Ethiopia agricultural transfor-
mation agency has established a plan and intervention 
on solving systemic bottlenecks within the agricultural 
sector to catalyse transformation from a subsistence ori-
ented, low output agricultural sector to a high perform-
ing sector (Bachewe et al., 2018). 

However, in Ethiopia, the problem of these policies 
is the inability to reach farmers at large. Informal chan-
nels are dominant in rural areas, especially where there 
are not strong dairy cooperatives operating actively 
(Brasesco et al., 2019). Most of the milk consumed by 
most urban consumers is mostly supplied through the 
informal sector, whereas rural and peri-urban producers 
supply directly to traders as well as local kiosks, hotels 
and shops. In Ethiopia, raw milk is a missing market 

link between the formal milk processing companies and 
dairy producers. As a result, formal milk processing 
companies in Ethiopia are operating at less than half of 
their full capacity (Mulugeta et al., 2019). On the other 
hand, dairy producers that operate in and around major 
cities in Ethiopia face milk marketing problems, espe-
cially during fasting periods resulting in low milk prices 
and high milk wastage (Adam et al., 2019). Also, pro-
ducers are not benefitting from the opportunity of high 
demand for milk due to poor value chain governance and 
the absence of strong linkages between producers and 
buyers (Brasesco et al., 2019). Zegeyesh et al. (2017), 
rural poor farmers are always challenged to deliver 
milk to the final market. Jaleta and Gardebroek (2007) 
showed that inadequate market channels and poor infor-
mation regarding prices were among factors affecting 
commercialisation of agriculture. Smallholder farmers 
are excluded from international markets (Arinloye et al., 
2015) and small-scale dairy farmers are forced to sell 
their dairy products through informal marketing chan-
nels for myriad factors AGP-LMD (2013).

Previous studies showed that the decision of milk 
farmers on their choice of milk market outlet is influ-
enced by the characteristics related to membership in 
a cooperative, form of payment, volume of milk pro-
duced, level of education and marketing costs (Jaiswal 
et al., 2016), being in rural areas, breed type, separate 
milking place, supply of hay (Ketema et al., 2016), 
transaction costs and socio-economic variables such as 
sex, dairy farming experience, dairy cooperative mem-
bership, number of milking cow owned, frequency of 
extension contact, non-farm income (Ayyano et al., 
2020), milk buyers’ related factors such as purchase 
frequency and quantity purchased (Berem et al., 2015), 
institutional factors such as access to credit and financial 
strength (Innocent et al., 2018), characteristics related 
to the seller (reputation, desire to control channel) and 
market information (Ishaq et al., 2017; Singh, 2018; Ze-
geyesh et al., 2017). Past studies on the dairy market 
show more attention given to participation of produc-
ers in the dairy market and marketing efficiency of the 
chain (Ordofa et al., 2021). However, limited work was 
done on the choice pattern of farmers when it comes to 
channel choice and the factors influencing those choices 
regarding outlet of milk market. Another limitation of 
the past studies was the methodological approach. The 
analytical model widely utilized for the econometric 
analysis was the multinomial logit (MNL) model, which 
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fails to address interdependent decisions to sell milk to 
more than one channel. The exceptions were the studies 
by Ayyano et al. (2020), Mamo et al. (2021) and Ze-
geyesh et al. (2017) who utilized the multivariate probit 
(MVP) model. 

In recent years, various actors in Ada’a Berga dis-
trict such as traders (wholesaler, retailers, collectors), 
cooperatives and processors companies have frequently 
joined the milk market due to increased demand for milk 
products in urban and pre-urban areas. The emerging 
new market and network is an opportunity for producers 
to maximize the benefit if they make an appropriate de-
cision on the choice of market outlet where they should 
sell their product. However, there are various factors 
that affect households’ decisions in selecting appropri-
ate channels for delivering their products to the market. 
Identifying these factors is very important in terms of 
pinpointing possible areas of intervention that may help 
farmers to maximize benefits from their milk production 
and marketing activities. In addition, given the potential 
of Ada’a Bega for milk production, processing, market-
ing and consumption, the results of the study are essen-
tial in terms of providing vital and valid information in 
relation to the choice of appropriate market outlets. In 
doing so, the study attempts to analyse factors affecting 
milk channel choice decisions of milk producer house-
holds in Ada’a Berga district, Ethiopia.

METHODS

Study area
This study was conducted in Ada’a Berga District, West 
Shewa Zone of Oromia National Regional State, Ethi-
opia (see Fig. 1). Geographically, it is located 64 km 
Northwest of Addis Ababa on the road of Mugher ce-
ment enterprise at 9°12’to 9°37 N latitude and 38°17’ to 
38°36’ E longitude. The district is bordered by Walmara 
district in the South, Ejerie district in the South West, 
Meta Robi, district in the West and Muger River in the 
East. The Ada’a Berga district is composed of 34 ru-
ral kebeles and three urban kebeles. This case kebele is 
a peasant association and the smallest administrative unit 
of Ethiopia that was used to manage household surveys. 
The Ada’a Berga district is characterized by a crop-live-
stock mixed farming system where in general livestock 
contribute to a farmer’s livelihood as a source of food, 
cash income, source of traction power and means of 
transpiration. Dairy production significantly contributes 

to smallholder farmers as a means of income, nutrition 
and employment. The Ada’a Berga district milk produc-
tion is predominantly a smallholder mixed part of the 
subsistence dairy production system. In this system, all 
feed requirements are derived from native pasture and 
a balance comes from crop residues and stubble grazing. 
Cattle are the main source of milk even though they are 
kept primarily as a draught power source with very little 
or no consideration given to improving their milk pro-
duction capabilities. The milking months of local breeds 
exist for almost seven months of lactation and the po-
tential average milk yield per cow per day is about 1.48 
liters per a day (CSA, 2020). The majority of the dairy 
products are sold in the local market. Milk and milk by-
product prices vary between different seasons and loca-
tions. The increase in the amount of milk sold during 
the wet season was high in the mixed crop- livestock 
system. The increase of milk yield and supply to the 
market is mainly due to more cows calving in the wet 
season and increased feed availability. The dairy farm-
ers in Ada’a Berga have many market outlets for selling 
their milk, such as cooperative, wholesaler, rural col-
lectors, hotels and direct to consumers. However, low 
amount of milk produced, distance to the market and 
high cost of transport were the major constraints faced 
by milk producers. 

Sampling techniques and sample size 
determination
The multistage sampling techniques were applied to di-
vide the large population into smaller clusters in several 
stages to make primary data collection more manage-
able. First, the West Shewa Zone was selected from four 
main milksheds in Ethiopia. Second, considering the 

Fig. 1. Map of study Area 
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potential of milk production and marketing, Ada’a Ber-
ga district was selected. Third, from 34 kebeles of the 
Ada’a Berga, 20 milk producing kebeles were selected 
and clustered into three agro climatic zones, and four ke-
beles namely, Ittaya, Ejre, Biyhowogiide and Sireberga 
were selected using simple random. Finally, a total of 
123 households allocated to four kebeles based on the 
proportional to sample size (Table 1). Yamane (1967) 
formula was employed to calculate the sample size. Al-
though it is common to use 5% significance level to es-
timate the sample size, this study used 9% due to the fi-
nancial and time constraints of using a large sample size.

The sample size was determined using the following 
formula:

n = N = 1831 = 123 (1)1 + N(e)2 1 + 1831(0.092)

Where, n = sample size, N = Population size and e = 
level of precision assumed 9%.

Table 1. Sampled distribution of dairy farm households

No Kebeles Total numbers 
household’s

Sampled 
household’s

1 Ittaya 298 20

2 Ejre 719 47

3 Biyho wogiide 413 28

4 Sireberga 401 27

Total 1 831 123

Source: Ada’a Berga Office of Agriculture (Animal and Fish Re-
source Department), 2020.

Empirical model specification
The theoretical basis for choosing an appropriate econo-
metric model to analyse factors affecting milk market-
ing channel choice decisions of the dairy farms is de-
rived from the random utility theory (McFadden, 1986). 
The underpinning assumption of this theory is that 
a decision-maker is rational who has perfect informa-
tion to make decisions of choosing an alternative that 
offers the highest utility from a choice set. However, 
considering dairy producers as rational decision mak-
ers with perfect information is unrealistic because they 
have cognitive limitations, limited time and do not have 
full information to make rational decisions. This leads 

to the bounded rationality theory, which means they 
cannot make utility maximizing decisions but a nearly 
optimal decision that is sufficient to compare alterna-
tives (Simon, 1955). It has become common practice to 
apply logit models for data which are individual (house-
hold) specific (Green, 2000). The application of logit 
models depends on the number of marketing channels 
involved to study decisions related to market participa-
tion and channel choice (Lu, 2007). When the choice 
set consists of only two options, binary or probit models 
are the most frequently used econometric models for an 
empirical analysis. However, if the choice sets are more 
than two, then the multinomial logit discrete choice 
model is used (Green, 2000). When the choice set con-
sists in estimating several correlated binary outcomes 
jointly and the influence of the set of variables on the 
choice of markets outlets, then the multivariate probit 
(MP) is used (Green, 2000). Multivariate probit is used 
over multinomial logit (ML) because ML is not viable 
since the market channel choice might not be mutually 
exclusive given the possibility of simultaneous choices 
of channel and the potential correlations among these 
market channel choice decisions. 

The model assumes that the decision to participate in 
a particular marketing channel is based on the maximi-
zation of an underlying utility function and a farmer se-
lects his/her market channels based on his/her expected 
utility (McFadden, 1986). A farmer’s decision whether 
or not to participate in each market channel is made by 
evaluating gains in expected utility, taking into account 
the related investments, benefits and costs. If this ex-
pected utility is positive and higher than the alternative 
options, this market will be selected by a farmer and 
it is assumed that given farmer i in planning, consid-
ering exclusive alternatives that constituted the choice 
set ith dairy marketing outlet, the choice set may differ 
according to the decision maker. Consider the ith farm 
household (I = 1, 2…... N), facing a decision problem on 
whether to choose available market outlets, let is dairy 
market outlet and  represent the benefits to the farmer 
who chooses wholesalers, and let Uk represent the bene-
fit of farmer to choose the Kth market outlet: where K de-
notes choice of wholesalers (y1), retailers (y2), consum-
ers (y3), Dairy cooperative (y4) and rural collectors (y5). 

 y*ik = U*k – U0 > 0 (2)

(y*ik) the net utility which is unobserved that farmer 
derives from choosing a market outlet is determined 
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by observed explanatory variable (Xi) and the error 
term (εi).

y*ik = x’i βki + ϵi

 k = y, y2, y3y4 ∧ y5 (3)
Whilst it is not possible to directly observe the utili-

ties, the choice made by the farmer revealed which mar-
keting outlet provides the greater utility (Greene, 2012). 
Hence, the utility was decomposed into deterministic 
(Vij) and random (εij). The unobserved preferences in 
equation (1) translate into the observed binary outcome 
equation.

Yik {1 if yik > 0 0 otherwise
 k = y1, y2, y3, y4 ∧ y5 (4)

Where: y1 – wholesaler, y2 – retailer, y3 – consumer, y4 – 
dairy cooperative and y5 – rural collector.

In the multivariate model, where the choice of sev-
eral market outlets is possible, the error terms jointly 
follow a multivariate normal distribution (MVN) with 
zero conditional mean and variance normalized to unity 
(for identification of the parameters) where the symmet-
ric covariance matrix is given by (µy1, µy2, µy3, µy4, µy5) 
MVN ~ (0, Ω) and the symmetric covariance matrix is 
given Ω by 

 

1 1 2 1 3 1 4 1 5
2 1 1 2 3 2 4 2 5
3 1 3 2 1 3 4 3 5
4 1 4 2 4 3 1 4 5
5 1 5 2 5 3 5 4 1

y y y y y y y y
y y y y y y y y
y y y y y y y y
y y y y y y y y
y y y y y y y y

ρ ρ ρ ρ
ρ ρ ρ ρ

Ω ρ ρ ρ ρ
ρ ρ ρ ρ
ρ ρ ρ ρ

 
 
 
 =
 
 
  

 (5)

Of particular interest are off-diagonal elements in 
the covariance matrix, which represent the unobserved 
correlation between the stochastic components of the 
different types of outlets. This assumption means that 
equation (4) generates an MVP model that jointly repre-
sents the decision to choose a particular market outlet. 
This specification with non-zero off-diagonal elements 
allows for correlation across error terms of several latent 
equations, which represents unobserved characteristics 
that affect the choice of alternative outlets. 

RESULTS AND DISCUSSIONS

Data
Out of 123 dairy farmers interviewed about 56% were 
male headed and the remaining 44% were female headed. 

The overall mean family size of households was found 
to be 6 family members per household. The mean years 
of education level of the household was 4 years. The 
average distance in kilometres between dairy farm-
ers’ residential location and nearest market centre was 
11 km on average. The mean incomes from non-dairy 
sources for butter market participants were 1482 USD. 
and average income from dairy sources for milk market 
participants were 995 USD. The estimated total milk 
and butter production by sample household was 258,098 
litres and 4,672 kilograms respectively. The marketed 
surplus of milk and butter by household was 161,204 

Table 2. Socio-economic and institutional characteristics of 
producers

Variables Mean SD

Family size (number) 6 3.3

Age(year) 45.33 11

Distance from market 
(Kilometre)

11 10.6

Non-dairy income 
(USD)

1 240 1 413

Numbers of milking 
cows (number)

3 2

Education level (year) 4 1.5

Volume milk produced 
(Litre)

6 4.26

Income from dairy 
(USD) 

446 280

Variables Yes No Overall % 

Access to extension 
contact

70 30 100

Access to credit 63.4 36.6 100

Access to market 
information

66.67 33.33 100

Membership of dairy 
cooperative

54 46 100

Breed type Exotic Local Both

15 60 25 100

Sex Male Female

56 44

Source: own survey result, 2020.
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litres and 3,956 kilograms, respectively. The survey 
results show the average milk produced by a sample 
household was 6 litres on average. The mean of milking 
cows owned by the household was 4 cows. The survey 
result shows that 70% of the households had access to 
extension contact and 63.4% of sample households had 
access to credit. The survey shows that about 66.67% of 
the sample household had access to market information. 
The result of the findings show that about 54% of the 
sample households were members of a dairy coopera-
tive. The survey result found that about 60% of house-
holds owned locally bred milking cows, 25% own both 
exotic and local breed milking cows and 15% own ex-
otic breeds.

Milk market channel
Market channel choice is linked to the theory of util-
ity maximization. The theory assumes that producers 
are rational and attempt to choose marketing channels 
that maximize their utility. The major marketing outlets 
were identified and characterized by many intermediar-
ies along the chain (Table 3). A large number of milk 
farmers choose direct wholesaler, followed by dairy 
cooperative, district retailer, rural collector and direct 
consumer marketing channels respectively. Of the total 
volume of milk supplied by sample households, about 
34%, 26.6%, 18%, 11.2% and 9.7% were sold to whole-
salers, followed by dairy cooperative, district retailer, 
rural collector and direct consumer marketing channels, 
respectively. The large number of milk farmers choose 
direct wholesaler, followed by dairy cooperative, district 
retailer, rural collector and direct consumer marketing 

channels respectively. Of the total volume of milk sup-
plied by sample households, about 34%, 26.6%, 18%, 
11.2% and 9.7% were sold to wholesalers, followed by 
dairy cooperative, district retailer, rural collector and di-
rect consumer marketing channels, respectively.

Econometric model result
Determinants of dairy producers’  
market outlets choice
The model fits the data reasonably well. The Wald test 
(70) = 139.73, p = 0.00) was statistically significant at 
the 1% level, which indicates that the subset of coef-
ficients of the model are jointly significant and that the 
explanatory power of the factors included in the model 
is satisfactory. Furthermore, the results of the likeli-
hood ratio test in the model (LR χ2 (10) 56.039, P > χ2 
= 0.00*** is statistically significant at 1% level, indi-
cating that the independence of the disturbance terms 
(independence of multiple market outlets) is rejected 
and there are significant joint correlations of the several 
estimated coefficients across the equations in the mod-
els. The likelihood ratio test of the null hypothesis of 
independency between the market channel decision (ρ21 
= ρ31 = ρ41 = ρ51 = ρ32 = ρ42 = ρ52 = ρ43 = ρ53 = rho54 = 0) is 
significant at 1%. Therefore, the null hypothesis that all 
the ρ (Rho) values are jointly equal to 0 is rejected, indi-
cating the goodness-of-fit of the model. Hence, there are 
differences in market outlet selection behaviour among 
farmers, which are reflected in the likelihood ratio sta-
tistics. The ρ21 is the correlation between the choice of 
district retailer and wholesaler outlet) and ρ41 (correla-
tion between the choice of rural collector and district 

Table 3. Proportion of milk supplied to each milk market channel

Market channel Total (N)
Supply of milk in litres 

Total Mean SD (Standard deviation)

District retailer 26 29 435 1 811 1 915

Wholesalers 42 55 099 1 839 1 841

Consumer 35 15 725 233 1 680 

Dairy cooperative 48 42 977 2 249 1 911

Rural collectors 37 18 893 1 832 1 976

161 204 1 554 1554

Source: survey result, 2020.
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retailer outlet) and statistically significant at the 1% 
probability level, indicating a competitive relationship 
of collector outlet with retailer outlet and consumer out-
let while ρ32 correlation between choice of consumer and 
consumer outlet) are positive and statistically significant 

at 1% level of significance indicating complementarity 
relationships between wholesaler and consumer outlet. 
ρ43 (correlation between the choice of rural collector and 
consumer outlet) is significant at less than 10% prob-
ability level (Table 4). 

Table 4. Multivariate probit results (Coefficients and Std. Err.) of market channel choices

Variables 
Wholesaler Consumer Dairy Cooperative District Retailer Rural collector 

Cofe (SE) Cofe (SE)  Cofe (SE) Cofe (SE) Cofe (SE)

Constant 2.61 (1.120) –3.10 (1.34) 0.756 (1.45) 3.0** (1.5) –2.4 (1.02)
Distance from nearest market 0.01 (0.019) 0. 034 (0.18) 0.022 (0.02) 0.03 (0.02) 0.02 (0.018
Sex of household 0.43 (0.34) –0.18 (0.29) –0.07 (0.29) 0.64** (0.3) 0.49* (0.3)
Family size of household 0.03 (0.05) 0.08* (0.05)  0.01 (0.04) 0.04 (0.05) –0.03 (0.05)
Age of households –0.01 (0.014) 0.016 (0.01) –0.01 (0.013) –0.05 (0.01) 0.02 (0.02)
Education level household 1.32** (0.48) 0.64 (0.37) –0.05 (0.351) 0.13 (0.37) 0.68* (0.4)
Membership of dairy cooperative 0.43 (0.445) 1.24*** (0.42) 1.2*** (0.44) 1.4** (0.48) –0.64 (0.44)
Number of milking cow 0.01 (0.228) 0.34 (0.204) 0.39*** (0.1) –0.02 (0.129) 0.09 (0.14)
Access to extension contact –0.43 (0.4) –0.35 (0.382) –0.25 (0.2) –0.35 (0.38) –0.74* (0.4)
Access to credit –0.33 (0.395) –0.12 (0.357) –0.01 (0.01) 0.28 (0.365) 0.41 (0.39)
Market information 0.72** (0.37) 0.77** (0.32) 0.092 (0.04) 0.53 (0.33) 0.16 (0.33)
Types of breeds used 0.346 (0.24) 0.34 (0.2) –0.256 (0.2) –0.4** (0.22) 0.18 (0.2)
Income from dairy 0.10** (0.03) 0.04*** (0.02) –0.04 (0.01) 0.02* (0.013) 0.04 (0.02)
Milk output 0.09 (0.04) –0.08 (0.19) 0.09 (0.036) 0.033 (0.04 0.098 (0.22)
Non-dairy income –0.23 (0.19) 0.04** (0.2) 0.09** (0.04) 0.13 (0.21) –0.1** (0.04)
Predicted probability  42.63%  43.77% 50.73% 31.78% 41.45%
r21 0.31* (0.17)
 r31 0.26 (0.16)
ρ41 0.73*** (0.12)
ρ51 0.23 (0.15)
r32 0.72*** (0.12)
ρ42  0.05 (0.18)
ρ52 –0.05 (0.175)
ρ43 0.267* (0.16)
ρ53 –0.2 (0.156)
ρ54 0.26 (0.1)
Wald chi2 (70) 139.73
Log Likelihood 273.33

Joint probability (success) =7.23%, Joint probability (failure) =15.18%

Likelihood ratio test of: r21 = r31 = ρ41 = ρ51 = r32 = ρ42 = ρ52 = ρ43 = ρ53 = ρ54 = 0: c 2 (10) = 56.04*** Prob > chi2 = 0.0000. ***, ** and 
* means statistically significant at 1%, 5%, and 10%, respectively.
Source: model output of survey, 2020.
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Milk producers use different rural channels or sub-
stitute one channel over other outlets in Ada’a Berga 
district. The simulation results indicate that the prob-
ability that milk producers’ chose a wholesaler, district 
retailer, consumer, rural collector and dairy cooperative 
market outlet were 42.63, 31.78%, 43.77%, 41.45%, 
and 50.73%, respectively. The joint probabilities of suc-
cess and failure of the five variables also suggest that 
it would be unlikely for households to choose all five 
market outlets simultaneously, for their likelihood to do 
so was only 7.23%. As depicted in (Table 4), out of 14 
explanatory variables included in multivariate probit 
model, three variables significantly affected wholesaler 
market outlet; five variables significantly affected dis-
trict retailer outlet; six variables significantly affected 
consumer outlet; three variables significantly affected 
dairy cooperative and four variables affected collector 
outlet choices at 1%, 5% and 10% probability levels. 

The MVP model results showed that most of the ex-
planatory variables included in the econometric model 
had a significant effect on choosing at least one market 
channel. The sex of the household was significantly as-
sociated with the use of a district retailer and rural collec-
tor outlet at 5% and 1% significance level, respectively. 
The male headed producers were more likely to deliver 
milk to collector and district retailer outlets than female 
headed households. This implies that male farmers had 
a higher chance to sell milk to different market outlets. 
This finding is supported by Ayyano et al. (2020); Gir-
ma and Abebaw (2012), who reported that male headed 
producers are less likely to deliver milk to the collector 
outlet than female headed household. Income from non-
dairy sources affected the choice of dairy cooperative, 
consumers and rural collector. Income from non-dairy 
enables producers to cope with different risks in produc-
tion and assess the best channel. This is supported by 
Zegeyesh et al. (2017); Abebe et al. (2018). 

Income from dairy sources affects producers’ deci-
sions to choose district retailers, wholesalers and con-
sumers’ milk market outlets. This dairy income moti-
vates dairy producers to intensify production and choose 
the best channel that maximizes higher income. This 
result agrees with the finding of Ayyano et al. (2020). 
Type of breed used negatively and significantly affected 
access to the district retailer’s milk market outlets. This 
is probably because most farmers own local breeds with 
low yields as a result of the farmers’ choice regarding 
the spot market outlet rather than the distance channel. 

This finding is supported by Ketema et al. (2016), name-
ly, that ownership of exotic livestock breeds influenced 
the choice to sell milk to wholesalers. Access to market 
information positively and significantly affected whole-
salers and consumer milk market outlets. Access to 
market information enables farmers to choose the best 
alternative outlet. This is supported by Tarekegn et al. 
(2017), and Bezabih et al. (2015). Access to dairy exten-
sion services significantly affected access to rural col-
lector milk market outlets. Access to extension services 
is expected to increase the ability of farmers to acquire 
relevant market price information and improve linkage 
with input and output markets. This finding is similar to 
Tegegn (2013). 

The number of milking cows affected access to dairy 
cooperative milk market outlets, and this was at 5% sig-
nificance level. This is because the number of milking 
cows can directly increase the marketable supply of milk 
and as milk production increases, farmers’ capability to 
supply increases to more than one channel’s milk outlet. 
This is in line with the finding of Ayyano et al. (2020) 
who stated that as the number of milk animals’ increases, 
the probability of selling milk to market channels increas-
es whilst all other factors held constant. Membership of 
the cooperative positively and significantly affected ac-
cess to a dairy cooperative, consumers and district re-
tailer outlets at 1%, 1% and 5% significance level. Being 
a member of a dairy cooperative contributes towards re-
duced transaction costs and strengthens farmers’ bargain-
ing power, compared to non-members. The findings were 
consistent with those of Kuma et al. (2013), who stated 
that the probability of accessing cooperative milk outlets 
increases with group membership, compared to access-
ing the market as an individual farmer.

Family size is significantly associated with selling 
milk to consumers at 10% significance level. This re-
sult shows that households with large family sizes are 
more likely to choose a consumer outlet. This is be-
cause a large household size implies the availability of 
cheaper labour, which can increase the possibility of 
producing marketable surplus, which in turn increases 
the choice of market channel to earn higher income. 
This finding agrees with Ozkan et al. (2022). The ed-
ucation level of households has a positive association 
on choosing wholesaler and rural collector outlets at 
5% and 10% significant level, respectively. The posi-
tive association between wholesaler and education was 
due to the fact that education enhances the capability 
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of farmers in making decisions regarding the choice of 
marketing outlet. The findings are consistent with those 
of Berhanu and Moti (2012) who concluded that educa-
tion enhances managerial competencies and successful 
implementation of improved production, marketing and 
processing activities. In contrast, there is a positive re-
lationship between education level and selling to rural 
collector outlets because educated household heads are 
busy with other responsibilities like meeting, training 
and other office related work Zegeyesh et al. (2017).

CONCLUSIONS 
AND RECOMMENDATIONS

The Ethiopia agricultural transformation agenda is em-
powering smallholder farmers to create viable liveli-
hoods from agriculture and enhancing their access to 
markets. However, poor rural farmers are always chal-
lenged to deliver milk to the final market faster and are 
excluded from international markets. The objective 
of this study was to identify determinants of farmers’ 
choosing a milk market outlet. The study used primary 
data obtained from a survey conducted on 123 random-
ly selected households. The data were analysed using 
a multivariate probit. The result of the model revealed 
that income from dairy source, market information and 
educational level of household positively and signifi-
cantly affected wholesaler outlet. The choice of con-
sumer outlet is influenced by family size of household, 
membership of a dairy cooperative, market information, 
non-dairy income and income from dairy sources. Num-
ber of milking cows, membership in a dairy coopera-
tive and non-dairy income significantly determined the 
choice of dairy cooperative outlet. The choice of district 
retailer’s market outlet is positively and significantly af-
fected by sex of households, membership of dairy coop-
erative and income from dairy sources. Type of breed 
used negatively and significantly affects district retail-
ers’ market outlets. The choice of rural collector outlet 
is negatively influenced by non-dairy income, access 
to extension contact and positively affected education 
level household and sex of households. Farmers’ mem-
bership of a dairy cooperative increases the probability 
of them choosing appropriate market outlets. Therefore, 
policies should be designed that encourage farmers’ co-
operatives, increase milk production per cows and im-
prove the breed of milking cows. The result of the study 
indicates that extension service and market information 

have a great role in increasing the choice of suitable 
market channels. Therefore, an intervention should be 
promoted that creates market information for dairy pro-
duction extension services and provides adequate infor-
mation on the selection of market outlet. Farmers must 
engage in non-dairy income generating activities which 
could enable them to produce more, thereby selecting 
market channels they need. Furthermore, access to mar-
kets and road facilities would promote the effective mar-
keting of milk through all outlets. 
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Abstract. The Mahatma Gandhi National Rural Employment 
Guarantee Act (MGNREGA) is a program for poverty allevia-
tion and an employment generation which provides employ-
ment to rural unskilled labourers. It can provide a guarantee 
of 100 days’ paid employment in a financial year to a rural 
unskilled labourer who demands it. The program also helps to 
reduce hunger in rural India. It is different from earlier wage 
employment programs because it provides a guarantee for 
work, whereas earlier programs had no such provisions. This 
paper analyses the employment, consumption and income ef-
fects of MGNREGA, including the resulting increase in the 
purchasing power of rural labourers, after its introduction in 
the rural area. It also examines the economic and social impact 
of the scheme in rural areas due to asset creation as result of 
employment provided by MGNREGA. Lastly, the paper exam-
ines the impact of MGNREGA on women’s employment and 
how MGNREGA changed women’s income, employment and 
consumption patterns, which can be argued to be indicative of 
female empowerment. This study concludes that MGNREGA 
brought positive change to the lives of people in the rural area 
that was examined. MGNREGA, a landmark in the history of 
social security legislation in India or indeed anywhere in the 
world, promises to be a major tool in the struggle for securing 
employment guarantees in rural areas. The 100-day employ-
ment scheme, which came as a bolt from the blue, raised the 
living standards of rural India in terms of income, employment 
and consumption. Overall, the study found that MGNREGA 
has significantly improved the social and economic well-being 
of its beneficiaries in rural India. 

Keywords: Mahatma Gandhi National Rural Employment 
Act, rural development, rural asset creation, employment 
guarantee, women employment, women empowerment

INTRODUCTION

India has the second largest population in the world. Ac-
cording to the census of 2011 more than 60% of India’s 
population lives in rural areas and they are dependent on 
agriculture and allied economic activities. Most of them 
do not earn enough money to cover the basic necessities. 
They face problems due to a lack of available jobs or 
employment in rural areas, which can lead to a vicious 
circle of poverty and debt. One positive intervention that 
can be undertaken by the State is the provision of em-
ployment for people in rural areas targeted at the crea-
tion of some durable assets. Over time, the government 
of India has started many poverty and hunger alleviation 
programs like TRYSEM, Jawahar Gram Samridhi Yo-
jana, Jawahar Rojgar Yojana and kaam Ke Badle Anaj 
Yojana, etc., but they have had limited success because 
they have never provided guaranteed employment in ru-
ral areas, and so have not adequately addressed the prob-
lem. The GOI started MGNREGA in 2005 to provide 
employment for rural people by establishing a right for 
unskilled labourers to work for 100 days. MGNREGA 
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has three main aims: to reduce hunger, to reduce pov-
erty and to provide employment in rural areas. It also 
seeks to create durable assets in rural areas to improve 
the well-being and economic condition of rural people. 

MGNREGA provides at least 100 days of unskilled 
manual work to every household member in rural areas 
in a financial year. It provides wage employment within 
5 km of a worker’s residence and pay according to the 
Minimum Wage Act 1948. If work is not provided with-
in 15 days of someone’s application he/she is entitled to 
unemployment allowance according to the provisions of 
this act. Thus, the act provides rural people with a legal 
entitlement to a wage for a minimum of 100 days, with 
or without work.

Statement of the problem
NREGA was enacted in 2005 and renamed in October 
2009 on the anniversary of the birth of Mahatma Gan-
dhi as MGNREGA. It is the biggest policy action of the 
Indian government on rural employment and poverty 
alleviation post-independence. MGNREGA provides at 
least 100 days of unskilled manual work to every house-
hold member in rural areas in a financial year. It provides 
wage employment within 5 km of a worker’s residence 
and pay according to the Minimum Wage Act 1948. If 
work is not provided within 15 days of someone’s ap-
plication he/she is entitled to unemployment allowance 
according to the provisions of this act. Thus, the act pro-
vides rural people with a legal entitlement to a wage for 
a minimum of 100 days, with or without work.

Original provision of MGNREGA
i. At least one adult member of every rural household 

is entitled to guaranteed employment for 100 days 
in the form of manual work.

ii. Productive work shall be considered under this pro-
gram and a list of preferred work and permissible 
work shall be prepared by the state council. The 
identification of work shall be based on the eco-
nomic and social needs of rural areas, its impact on 
rural livelihoods, and its contribution to the creation 
of durable assets in rural areas.

iii. The aim of this program is to provide and upgrade 
skills for rural unskilled workers.

iv. Wages shall be provided in cash, in kind or both, as 
the state council deems fit.

v. Wage employment shall be provided within 5 km 
of an applicant’s residence, and if it is not provided 

within the said distance, he/she shall be entitled to 
a daily allowance and travel allowance according to 
the rules of the act.

vi. If 20 or more female workers are employed there 
shall be provision of crèches and one female worker 
shall be deputized for the care of children below six 
years of age. She shall receive a full wage according 
to the rules of the act. 

vii. A portion of 5% of the wage may be deducted for 
contributions to social security schemes such as 
health insurance, accident insurance, maternity ben-
efits and survivor benefits (National Rural Employ-
ment Guarantee Act, 2005). MGNREGA is the larg-
est social security and employment program in the 
world. The government of India has had many pov-
erty alleviation programs and many of them have 
succeeded, but problems remain. However, at pre-
sent the government is struggling to reduce poverty 
and provide paid employment to rural people. 

MGNREGA is a combination of many schemes and 
policies such as Sampoorna Grameen RojgarYojana, the 
Food for Work program, Jawahar Rojgar Yojana, Right 
to Work, etc. This act also reserves one third of employ-
ment for women and provides equal wages for equal 
work in equal conditions, thus bringing equal opportu-
nities for women in rural areas and equality in the rural 
society. MGNREGA is a fully Central Government-
sponsored scheme which is implemented by the State 
Government and Gram Panchayats (GPs). Gram Pan-
chayats are the main implementing authority of MGN-
REGA and the involvement of middle men and contrac-
tors is forbidden. GPs work as a safeguard to promote 
MGNREGA’s effective management and its implemen-
tation. MGNREGA provides an alternative opportunity 
and source of income in rural areas with an impact on 
poverty. MGNREGA increases the purchasing power of 
beneficiaries and helps to increase their expenditure. It 
improves village economies through the creation of du-
rable assets in rural areas such as road connectivity, wa-
ter and soil conservation, and the cleaning of traditional 
water tanks. For these reasons, MGNREGA has been 
considered one of largest poverty alleviation programs 
in the world. However, the success of MGNREGA de-
pends upon effective and proper implementation. 

There are eight types of works listed in NREGA: (i) 
Water conservation and harvesting. (ii) Drought proof-
ing and afforestation. (iii) Irrigation canal. (iv) Special 
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provision to provide land irrigation facilities to Sched-
uled Caste (SC), Scheduled Tribe (ST). (v) Renovation 
and construction of traditional water tanks and bodies. 
(vi) Land development work. (vii) Flood control work. 
(viii) Rural connectivity for all-weather access. MGN-
REGA is intended to promote economic growth and 
development. This study examines the implementation 
procedures of MGNREGA and its economic impact on 
rural areas and households.

Objectives and research questions
MGNREGA is one of the largest centrally sponsored 
poverty alleviation schemes in India. This scheme has 
successfully increased income and expenditures, self-
targeting, economic security, asset creation and wom-
en’s empowerment. How all these components are im-
pacted by MGNREGA is the central theme of this study. 
The objective of the study is to determine the impact 
of MGNREGA on the socio-economic and rural condi-
tion of people. It aims to investigate: (a) the creation of 
durable assets and infrastructure in rural areas through 
MGNREGA; (b) the impact of MGNREGA wages on 
the income and expenditure of MGNREGA beneficiar-
ies; and (c) how MGNREGA can be linked to the em-
powerment of women in rural areas in terms of employ-
ment, income and consumption.

Drawing its data from a primary survey, this paper 
examines MGNREGA through the following research 
questions: (a) whether rural people are aware about 
MGNREGA work, (b) whether this act is appropriate-
ly implemented, (c) whether this scheme provides 100 
days of guaranteed wage employment to eligible house-
hold of rural area, and (d) whether it is successful in 
improving the purchasing power and expenditure levels 
of rural households.

Data source and research methodology
The field survey was carried out in the Bajju Sub-Di-
vision of Bikaner District in Rajasthan between March 
2017 and February 2018. As per the census of 2011, the 
area and population of Bajju are 4,350 Sq/Km and 2.3 
Lakh respectively. The Sub-Division is bound by Gan-
ganagar District in north, Jaisalmer District in south, 
Kolayat Sub-Division on the East and the international 
border with Pakistan in the west. The population is not 
homogeneous and consists of Hindus, Muslims, Sikhs 
and ‘Pak Visthapith’ (migrated from Pakistan).

(a) Study area: The primary survey was carried out in 
the selected Gram Panchayat (GPs) of Bajju Sub-
Division of Bikaner District in Rajasthan. Bikaner 
District is administratively divided into 9 sub-di-
visions. There are 22 Gram Panchayats in Bajju 
sub-division.

(b) Study population: the population for the study was 
aged 18 to 59 and resided the in selected Gram Pan-
chayat. Only beneficiaries of this act were included.

(c) Sample size and sampling: A total of 125 people 
of working age group were surveyed for this study, 
including both male and female workers. Benefi-
ciaries of the scheme include marginal farmers and 
landless labourers. Most of the people working in 
the MGNREGA program are either illiterate or less 
educated. They work in MGNREGA to support their 
families. The average family size of these workers 
is five members. Five Gram Panchayats (GPs) were 
selected at random from 28 GPs with a sizeable ru-
ral population.

There are 22 Gram Panchayats (GPs) in the Bajju 
Sub-Division of Bikaner District. Out of 28 GPs, five 
(a sample of 17 %) were selected as the area for the 

Fig. 1. Geographical area of Bajju Sub-Division
Source: State Remote Sensing Application Centre, Depart-
ment of Science and Technology, Jodhpur.
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survey. In selecting the sample of GPs, area, demogra-
phy, location and specific features were kept in mind to 
ensure that all the GPs were fairly represented. Primary 
data were collected through questionnaires and second-
ary data were derived from various Government Re-
ports, Research Papers and Studies. Systematic statisti-
cal methods, i.e. simple average, were used to analyze 
data so that certain relationships could be derived. 

LITERATURE REVIEW

MGNREGA was enacted in 2005 (as NREGA) to pro-
vide guaranteed employment in the rural sector. Many 
studies have been conducted by Non-Government Or-
ganizations and researchers, as well as by the govern-
ment, on the performance of MGNREGA.

Dey et al. (2006) concluded that NREGA is a totally 
unique scheme targeting the reduction of hunger and 
poverty alleviation. It is totally different from employ-
ment schemes like TRYSEM, the employment insur-
ance scheme and Jawahar Rojgar Yojana (JRY) because 
none of these provided the guarantee of employment 
that MGNREGA provides.

Bhatia and Dreze (2006) conducted a survey in 
two districts of Jharkhand in order to examine how the 
scheme was being implemented. They highlighted that 
there were serious flaws in its implementation, which 
were assigned as problems associated with starting 
a new scheme. However, they insisted that the scheme 
has, at least in its initial phase, acted as a beacon of 
hope for the rural poor and is therefore necessary. They 
cited the example of Rajasthan, and stated that as the 
experience in Rajasthan shows, there is scope for better 
implementation.

Chakraborty (2007) presents a budgetary appraisal 
of NREGA. The study observed that the existing institu-
tional arrangement in poorer states in not good enough 
to implement NREGA in an effective manner. The paper 
suggests that the devolution of responsibilities and strict 

Table 1. Selected Gram Panchayats

Gram 
Panchayat 
selected

No of willage  
selected and nature 

of work

No of women 
workers 
selected

Total no 
of workers 

selected

Bangarsar 2 Road Construction 10 25

Beekampur 2 Renovation of tra-
ditional Water Tank 

10 25

Gajjewala 2 Road Construc-
tion and Community 
Infrastructures 

10 25

Barsalpur 2 Tree Plantation and 
Road Construction

10 25

Gokal 2 Irrigation and 
Water Supply

10 25

Total number of Workers selected 
From 5 Gram Panchayats

Sample size 
N = 125

Source: compiled from field survey.

Table 2. Employment generated during the year 2022–2023 in Rajasthan District Bikaner Block/ Sub-division Bajju

Panchayat 
No of Registered 

workers
Employment
Demanded

Employment
Offered Employment Provided

Household Persons Household Persons Household Persons Household Persons Total Person days 

Bangarsar 1 552 3 273 829 1 303 829 1 303 692 1 052 20 663

Beekampur 770 1 635 415 746 415 746 330 574 13 914

Barsalpur 957 1 845 459 811 459 811 387 689 20 413

Gajjewala 1 033 1 957 358 572 357 571 285 438 8 077

Gokul 1 313 2 434 935 1 651 935 1 651 829 1 444 38 547

Source: Department of Rural Development, Ministry of Rural Development, Government of India. Accessible at: https://mnregaweb2.
nic.in/Netnrega/citizen_html/demregister.aspx?lflag=eng&state_code=27&state_name=RAJASTHAN&district_code=2703&dcode=
2703&page=B&Block_code=2703009&Block_name=BAJJU+KHALSA&district_name=BIKANER&fin_year=2022-2023&Digest
=iVneR20vTf5uaLshKiQqlA
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accountability norms would accelerate capacity build-
ing at the level of the panchayat and that the scheme can 
effectively function as a demand-driven one.

The Institute of Applied Manpower Research 
(IAMR) (2007) conducted a survey of 20 districts to 
evaluate MGNREGA. This study generated important 
findings, such as that about 86% of households report-
ed that MGNREGA was the only Government scheme 
from which they had benefitted. It also highlighted the 
importance of job cards in successfully applying for 
work under the scheme. Since the gram sabha managed 
this process, many migrants were excluded from this 
scheme because they didn’t have job cards.

A study on MGNREGA by Pankaj (2008) examined 
the impact of this act in Bihar and Jharkhand. It con-
cluded that irrigation, water conservation and harvest-
ing and rural connectivity were examples of major work 
undertaken in Jharkhand and Bihar states through this 
scheme. This study concluded that MGNREGA signifi-
cantly contribute to the creation of rural assets and in-
frastructure in these states due to the nature of the work 
undertaken under MGNREGA.

Khera (2008) studied NREGA in Pati block in Orissa 
state and concluded that its implementation increased 
the ability of residents to claim their rights. This is due 
to high engagement with this scheme and effective plan-
ning, implementation and monitoring. One immediate 
aim of MGNREGA is to provide social security to poor 
people by providing them with employment, but it is also 
expected that this scheme contributes to empowering 
women, activating Gram Sabhas and developing rural 
areas. MGNREGA contributes to village development 
as well as changing the balance of power in villages.

Mathur (2008) stated that if MGNREGA is imple-
mented honestly, it could act as a big agent of socio-
economic up-lift by providing employment and secure 
livelihoods to the poorest of the poor in rural India.

Joshi and Singh (2008) evaluate MGNREGA in Ra-
jasthan. They observe that outmigration from the state 
of Rajasthan has decreased, although it has not entirely 
stopped. The scheme’s benefits in the state included caus-
ing an increase in the purchasing power of households, 
leading to a reduction in debt (albeit a marginal one), in-
creasing agricultural production and thereby farm income.

Rao’s (2008) work calls MGNREGA a “lifeline for 
the vulnerable sections”, and argues that the significance 
of the scheme lies in the multiple levels on which it op-
erates. It creates a social safety net for the vulnerable by 

providing a fallback source of employment when jobs 
are scarce or inadequate. It adds a dimension of equality 
to the process of growth. It creates a rights-based frame-
work for wage employment programs by conferring le-
gal entitlements and the right to demand employment 
among workers and makes the government accountable 
for providing employment in a time-bound manner. By 
prioritizing natural resource management and emphasis-
ing the creation of durable assets, it holds the potential 
to become a growth engine for the sustainable devel-
opment of an agriculture-based economy. Although not 
confined to BPL families, the scheme can be accessed 
by all vulnerable and marginal households.

Chandrasekhar and Ghosh (2009) concluded that 
MGNREGA is a scheme of social inclusion as there 
is a high participation rate of SC/ST: 52% (2009–10) 
and one third of the work is reserved for women. Dey 
and Bedi (2010) studied the implementation and perfor-
mance of NREGS between 2006 and 2009 in Birbhum 
District, West Bengal. Their study concludes that more 
jobs should be provided under this scheme to make this 
an effective ‘employer of last resort’. It reports that there 
is universal awareness about the NREGA and job cards 
are available for those who have applied in the selected 
area. It also states that NREGA-related information is 
well-maintained and accessible. There were long delays 
in wage payments noted in the first year of this pro-
gramm which were later reduced to a maximum delay 
of 20 days.

Dasgupta and Sudarshan (2011), with the help of data 
from the 2004–05 NSSO survey and NREGA official 
sites, concluded that: (i) women’s participation has in-
creased through NREGA; (ii) state-wise women’s partic-
ipation in the program is also increasing and is positively 
correlated with women’s participation in MGNREGA 
from all recoded work schemes; (iii) women’s participa-
tion in MGNREGA is negatively correlated with their 
participation in other agricultural labour market. This 
implies that there is a wage gap with other agricultural 
labour market, where women face discrimination, thus 
women are attracted toward MGNREGA work rather 
than the private agricultural labour market. MGNREGA 
gives bargaining power to women and this act brings 
equality in the rural labour market in terms of wages, 
reducing gender disparities in the rural labour market.

Chaurashia (2011) stated that MGNREGA em-
powered women. It changed the direction and posi-
tion of women within society, and led women to find 
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employment beyond domestic work. It has the potential 
to empower women by providing equal opportunities 
for paid work, and since one third of all work is reserved 
only for women, it promotes gender equality in society.

Basu (2011) examined the impact of MGNERGA on 
seasonal employment in rural areas. This study conclud-
ed that MGNREGA impacts the rural agrarian economy 
by targeting involuntary unemployment and provides 
employment to disguised unemployed people.

This study also asserted that there had been an im-
pact of MGNREGA on agricultural wages and that it 
had played a major role in wage hikes in rural areas.

Das (2012) discusses the impact of MGNREGA on 
women’s work participation. He explains that there are 
various factors which encourage women’s participation 
in the labour force, such as the nature of the work, the 
minimum skills required, the working hours, the avail-
ability of work locally, a reduction in the migration of 
male family members, and a substantial increase in 
wage rates. The participation of women varies across 
the country, with states like Kerela (90.26), Pondicher-
ry (80.36), Tamil Nadu (76.78) and Rajasthan (68.06) 
registering the highest participation in 2010–11. On the 
other hand, Bihar, Punjab, Bengal and most of the north-
eastern states show less participation of women. In spite 
of this, the participation of women at the national level 
has increased significantly from 46.41% in 2010–11 to 
48.81% in 2011–12, which exceeded the stipulated 33% 
share of women’s participation in the scheme.

Pant and Mishra (2014) stated that MGNREGA 
helps to promote transparency, accountability and the 
participation of local organizations because it mandates 
the monthly updating of accounts. Public vigilance and 
social audits are two main accountability and transpar-
ency keys to its implementation. Social audits are man-
datory in MGNREGA. The Ministry of Rural Develop-
ment (MRD), in a report of 2006–07, concluded that 
54% of the work was in the area of water conservation 
followed by 10% providing irrigation for land owned by 
SC, STs and other beneficiaries, 11% for land develop-
ment, 21% for rural connectivity and 4% for other work. 
An annual report of MRD from 2008–09 stated that out 
of the total funds allocated to MGNREGA, 67% was 
given to workers in the form of wages. The program had 
a high rate of participation from different groups, like 
54% for SC/STs and 48% for female workers. Moreo-
ver, this program strengthened rural natural wages, of 
which 15% were for land development, 46% for water 

conservation, 20% for irrigation work and 18% for ru-
ral connectivity and 1% for others.

Sharma (2014), in her work “Rural Development 
Scheme through the years”, concludes that sustainable 
development interventions in rural areas largely depend 
on successful and effective implementation. She points 
out there is a need for convergence of all development 
interventions at the grassroots level so as to enhance the 
necessary infrastructure in backward regions, ensure ca-
pacity building and upgrade skills.

Dev (2015), in his work “Rural Employment – 
Women on the Move”, states that in various states like 
Madhya Pradesh, Tripura and Jharkhand, field evidence 
suggests that MGNREGA is providing more and better 
job opportunities to female workers, which has resulted 
in higher workforce participation of women.

Sabanna (2016), in his work “Women Empowerment 
through MGNREGA in Karnataka”, points out that the 
centrality of women has been marked in almost all poli-
cies since the 11th Five-year Plan. The plan recognises 
explicitly that women are not just equal citizens but 
agents of economic and social growth. According to the 
United Nations Report (2013), the MGNREGA in India 
and the Expanded Public Works Programme (EPWP) in 
South Africa are examples of important safety nets for 
women.

This review of the literature shows that the ex-
isting scholarship has addressed the impact of 
MGNREGA on rural-urban migration, appraisals of 
the MGNREGA program, women’s empowerment 
through MGNREGA in various states and districts of 
the country, MGNREGA and its impact on rural wages, 
the evaluation of MGNREGA in Rajasthan, and capi-
tal formation through MGNREGA. It seems that lim-
ited work has been done on the impact of MGNREGA 
on households which have benefitted from it in Bajju 
sub-division in particular. This study will try to bridge 
this gap, or rather, contribute towards the understand-
ing of MGNREGA as a platform which generates multi-
dimensional impacts on the socio-economic parameters 
of households, and by extension on society.

Observation based analysis and discussion
As already mentioned, this paper is based on both pri-
mary observation and secondary data. Based on the 
data collected from worksites for primary observa-
tion, an ‘Observation schedule’ was prepared and the 
responses of MGNREGA workers were recorded. The 
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respondents were contacted on the worksites of selected 
villages. 60% of the respondents were men and 40% 
were women. Their responses and observations are dis-
cussed below.

Awareness and implementation
This study revealed that all the respondents knew about 
the MGNREGA scheme. 78% of respondents had de-
tailed knowledge of MGNREGA. They said that MGN-
REGA is a social and economic act by which 100 days 
of wage employment are provided to rural people and 
that many facilities, like drinking water and crèches, 
were provided on MGNREGA worksites. On the other 
hand, 22% of respondents did not have much knowl-
edge of the MGNREGA scheme because of poor litera-
cy. Workers Involvement: 75% of village people were 
involved in MGNREGA planning and had guaranteed 
employment. On the other hand, 25% of respondents 

were not involved in MGNREGA planning, thus there 
is a need for universal participation of village people 
in MGNREGA planning. Unemployment Allowance: 
if employment is not provided within 15 days of an ap-
plication, the government must pay unemployment al-
lowance according to the rules of the act, but in selected 
areas no-one is aware of unemployment allowance and 
people did not receive it because of a lack of informa-
tion and awareness. In some areas worksites lack proper 
facilities, such as drinking water and crèches. 

Process and procedure
Job Card Availability: Based on the survey conducted at 
the worksite, it was found that all respondents have job 
cards and no one faced any problem getting job cards. 
Nobody who did not have a job card was interviewed 
during the survey. Wages and Works: All the benefi-
ciaries of MGNREGA said that they get wages at Rs. 

Table 3. Responses obtained from MGNREGA beneficiaries (%)

Question/Variables Yes No

Are you aware about MGNREGA scheme of the Government? 78 22

Do you have job card? 100 0

Did you face any problems in getting the job card? 0 100

Do you have an account in bank/post office relating to MGNREGA? 100 0

Are you involved in MGNREGA planning? 75 25

How much wages do you get under the MGNREGA scheme? Rs 199

Did you get work against demand? 81 19

If yes, after how much days of written/verbal application did you get work? Within 15 days

Did you get 100 days of guaranteed wage employment under MGNREGA? 40 60

Do you feel an increase in your income and expenditures due to MGNREGA? 71 29

Has MGNREGA improved the condition of women in your household? 84 16

Has MGNREGA eased the problem of unemployment? 89 11

Do you get the unemployment Allowance? 0 100

Has MGNREGA augmented common infrastructure and assets in your village? 78 22

Does MGNREGA need to improvements? 100 0

Is there delay in receiving wage? 91 11

Facilities of crèches / drinking water? 83 17

Source: compiled from field survey.
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235 rupees per day under this act. They reported that 
when they wanted work they demanded it verbally and 
not by a written request to Rojgar Sewak. They also said 
that they got work within fifteen days.

100 Days of Employment: It was found that eligi-
ble workers in the selected areas got one hundred days 
unskilled manual employment at a statutory rate of Rs 
235 per day, the minimum wage for MGNREGA in a fi-
nancial year.

Economic impact
Financial inclusion: It was found that all the eli-

gible workers and respondents had bank or post office 
accounts related to MGNREGA, thus MGNREGA has 
acted as an alternative mode of financial inclusion. Ef-
fects on income and expenditure: MGNREGA has 
positive impacts on rural households. 71% of workers/
respondents reported that their income had increased 
due to MGNREGA, leading to increases in their pur-
chasing power and expenditure. Their increased in-
come creates demand due to their increased propensity 
to consume, thereby making MGNREGA a demand-
inducing scheme. MGNREGA can therefore be consid-
ered as a scheme that promotes economic growth and 
development in rural areas. The respondents reported 
that they could fulfill their basic needs and live a normal 
life due to MGNREGA paid employment. On the other 
hand, 29% of respondents answered that they could not 
consider this a major life-changing scheme, because 
MGNREGA is only partially successful in increasing 
income, purchasing power and the expenditure of rural 
households. 

MGNREGA Eases Unemployment: MGNREGA 
has solved the problem of unemployment in rural areas 
by providing 100 days of guaranteed paid employment 
to rural households. It is considered to make a substan-
tial contribution in rural areas.

Female empowerment
MGNREGA has improved the condition of rural wom-
en and empowered them so that they can live on their 
own. They can survive more easily and fulfil their basics 
needs. They have been able to provide a better education 
for their children due to the equal opportunities avail-
able through MGNREGA wage employment. Thus, 
MGNREGA has created positive change in lives of fe-
male workers in rural areas and minimized the gender 
disparity in the rural labour market.

Creation of assets and infrastructure
During the field survey it was noted (during participant 
observation) that permanent and temporary durable as-
sets were created in chosen villages, such as soil conser-
vation, tree plantation, the construction and renovation 
of traditional water tanks, road connectivity and com-
munity infrastructure. Rural areas developed due to the 
creation of these common assets, and it can therefore be 
concluded that MGNREGA helped in the overall devel-
opment of rural areas.

Need for improvements
It was found that all respondents desired improvements 
to this scheme and no-one was fully satisfied with its 
present structure. It has many drawbacks, such as a lack 
of transparency and accountability, as well as uneven 
treatment of people on the basis of social and politi-
cal realities. Most of the respondents under observa-
tion were taking advantage of MGNREGA. It was also 
found that MGNREGA is a demand-inducing program 
because it increases its beneficiaries’ purchasing power, 
their quality of life goes up in terms of health improve-
ment and access to good education, and their demand 
for commodities increases. Thus it can be said that 
MGNREGA helps the economic development of ru-
ral areas. The increasing participation of marginalized 
sections of society in MGNREGA shows that it can be 
a tool of inclusive growth if and when it is implemented 
honestly.

Findings
This study found that MGNREGA has a positive impact 
on both rural people and rural areas. Many permanent 
and durable assets are created in the affected villages, 
such as soil conservation, land development, tree plan-
tation, construction and renovation of traditional water 
tanks, road connectivity and community infrastructure. 
MGNREGA not only helps provide guaranteed wage 
employment to rural people, but it also helps develop 
Gram Panchayats through the creation of common as-
sets in villages. The MGNREGA program is compara-
ble to a lifeline for the rural poor and marginal farmers, 
because it helps them to earn additional income in hard 
times and improve their living standards. MGNREGA 
supplements their income and consumption levels. The 
propensity to consume was noted to increase due to the 
increasing purchasing power of beneficiaries, thereby 
leading them towards a better standard of living. 
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This study also found that rural women are empow-
ered through MGNREGA in terms of incomes, employ-
ment and consumption and feel equal to men. This act 
did not discriminate according to gender in terms of 
wages, which boosts women’s confidence. In the field 
survey, most of the female respondents reported that 
they are able to fulfil their basic needs and improve liv-
ing standard using their own wages due to MGNREGA. 
This act drastically changed the life of female workers 
in rural areas for the better.

CONCLUSION

This study has looked at various aspect of the MGN-
REGS program in rural India. After a detailed analysis, 
MGNREGS was revealed to have had a positive impact 
on the level of incomes, consumption and employment 
in rural areas. Rural women are empowered through 
MGNREGA as it ensures they have employment and are 
equally paid, giving women a moral boost both socially 
and economically. Generally, when the income of ben-
eficiaries increased due to MGNREGA paid employ-
ment, it had a profound impact on their consumption 
patterns. Multiplier effects are a well-established fact of 
economics, and MGNREGA spending clearly has a mul-
tiplier effect. The increased incomes of poor households 
due to MGNREGA further increased their purchasing 
power, creating demand for several commodities as they 
move towards higher consumption levels. Productions 
of these commodities will create further demand for raw 
materials and workers and so on, thus creating a growth 
spiral. This study found that most families were spend-
ing their additional income on food and the basic neces-
sities of life. This shows that increased income due to 
MGNREGA is spent largely on improving quality of life 
and on human development.
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