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Analysis of Vegetables Market Performance in Kersa District, Jimma Zone, Ethiopia

ABSTRACT

Analysis of marketing performance of vegetable plays an important role in the development of
certain country by analyzing its profitability for participants and analyzing its marketing
channels exist in the market chain. However, many study ignored to analyze market participation
and its supply volumes simultaneously in Ethiopia. Thus, this study was aimed to analyze market
performance, in Kersa district, Jimma zone, Ethiopia. A multi-stage random sampling technique
was applied to collect data from 150 vegetable producer farmers. Additional data was collected
from 15 vegetable traders selected purposively. Data was analyzed by using descriptive and
econometric data analysis method. Heckman two stage models were applied to econometric
analysis method. Descriptive analysis result indicated that the vegetable market structure of the
study area was oligopolistic type. The result also showed that 67% of traders decided their price
setting based on market price, while 33% of them decided based on negotiation with other
traders. The marketing cost and profitability analysis result showed that all actors in the
marketing chain benefited from vegetables production and marketing. Farm experience,
extension contact, credit access, transportation access, non-farm income, and pesticide
application had significant impact on both the probability of vegetables market participation
decision, and its supply volumes. Therefore, it is important to promote extension technologies,
market infrastructures, supporting farmers on obtaining initial capital for vegetables production
and training farmers on controlling crop disease have to be done by Ethiopian government. The
study findings are expected to fill knowledge gap on the title and help concerned organizations
for further intervention. But it is limited to represent the whole country, since a sample

respondents were selected randomly.

Key words: Vegetables, farmers, household, market performance, market participation, probit,

Heckman two stages, Kersa, Ethiopia.
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1. INTRODUCTION

1.1.Background of the study

Vegetables are grown world-wide in almost in 200 countries. Al most three-fourths of vegetables
occurs in Asia, mostly in china, which produces over half of the world’s vegetables. Commercial
vegetable production is a high input and labor intensive activities that needs a large labor force,
from cultivation to processing, and marketing phases. The increase of total volumes of
vegetables traded worldwide has been dramatic still, compared to overall exports of agricultural
products, the importance of vegetable exports remaining minor. However in recent years the
share has been raising and it is projected to continue to rise faster than other agricultural products
due to the increased frequency of world trade level. The European Union (EU), followed by
North America and Japan, are the world’s most important fresh vegetable import regions. A large
share of this comes from Africa, Latin America and the Caribbean, and from China, (Silva Dias,
J., 2010).

Vegetables are a significant component of agricultural farming systems in Africa and have
recently moved into research organizations, development partners and policy maker. Beyond
income generating opportunities for producers, vegetable production for domestic and export
markets is an important driver for growth due to employment opportunities in production,
processing and trade, (Mithofer et al., 2023).

In the 1990s, many countries, particularly in Africa and Latin America, changed their trade
policies from protectionist to more openness economic liberalization, and export diversification.
This opened the way for several new trade agreements that facilitated trade in high-value
agricultural products, such as vegetables. In Sub-Saharan Africa, Ivory Coast and Kenya are the
two most important vegetable producers for export, (Minten et al., 2009).Kenya was the single
largest supplier of green beans to the European Union, followed by Ethiopia, South Africa, and

Switzerland, (Okello et al., 2007).

In Ethiopia vegetables are producing by rain and irrigation at various part of the country and
generating higher annual income and creating employment as a result improving livelihood of

the households and other actors in the vegetable market chain (Gebru et al., 2019).

Vegetable production in Ethiopia is increasing due to increased area allocation and increased
yield per unit area. Although, vegetable marketing is constrained by lack of market information,
poor market linkages, low institutional support, lack of value chain development to ensure

participation and benefit to the smallholders (Emana et al., 2015).

Efficient marketing system plays an important role in stimulating production and accelerating the
pace of economic development. It increases the income of farmers by reducing the number of
middle men who hide market information or restricting the commission on marketing services.
The establishments of an efficient marketing system would enhance farmers’ prices for their
farm products and enable them to invest their surplus in purchasing modern inputs. This may

lead to an increase of production and productivity and it contributes to an increase in the
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marketable surplus by cutting down losses in the process of storage, transportation, and

processing (Megerssa et al., 2020).

Oromia is the largest region in Ethiopia and plays a significant role in the country's agricultural
production, including vegetable cultivation. The region has a favorable climate and fertile soils,
making it suitable for growing a wide variety of vegetables. The major vegetable crops grown in
Oromia include tomatoes, onions, peppers, cabbage, carrots, and potatoes. Vegetable production
has been increasing in recent years due to government initiatives, improved farming practices,
and market demand. However, there are so many challenges including, pests and diseases, lack
of access to improved seeds and fertilizers, poor market infrastructure, and post-harvest losses
that affecting its productivity. Vegetables produced in Oromia are sold in local markets, regional
markets, and urban centers within Ethiopia. There is also a growing export market for Oromia
vegetables, particularly to neighboring countries. However, marketing of vegetables faces
challenges such as poor market infrastructure, lack of market information, and price fluctuations,
(Gosa et al., 2023).

In Ethiopia, vegetable production is not available in all parts of the country but southern parts
particularly Jimma zone have a good potential in vegetable production which is mainly utilizing

them for stable food subsistence, with less market-oriented activities, (Megerssa et al., 2020).

Agricultural activities such as animal husbandry and crop production are the main source of
livelihood and income of the farmers in Kersa district. Horticultural crops production is very
common next to cereals in the area. Kersa district produces a wide varieties of vegetables,
including tomatoes, onions, peppers, cabbages, head cabbages, carrots, and potatoes. Vegetable
production is predominantly small-scale, with farmers cultivating vegetables on small to large
plots of land. Government initiatives improving farming practices and market development
efforts are expected to contribute to the growth of the vegetables in the area. Though, production
and marketing of vegetables in the study area faces many factors affecting its performances,
there is no study conducted yet to identify it scientifically, (KDAO, 2023). Even though, this area
has vegetable production potential, there is no empirical study done on production and market
performance in the district. Therefore, this study aimed to investigate the vegetable market
performance, to examine determinants of vegetable market participation and extent of supply

volume in the study area.

1.2. Statement of the problem

The production of vegetable crops is generally more knowledgeable and capital intense than
cereal crops, and is often riskier because these crops are much more costly to produce per hectare
than traditional crops, and because yields and prices are more variable than field crops, (Silva,
2022).

Even if the Ethiopian government focused on the commercialization of subsistence agriculture as
priority policy decision, market participation of farmers in Ethiopia is limited and agricultural
markets are fragmented and not well integrated into wider market systems which increases

transaction costs and reduces farmers’ incentive to produce for the market because of the scarce
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information on commercialization process and marketing behavior of farmers in the country
(Mitiku A., 2014).

Vegetables accounted for 1.62% of total cropland in Ethiopia, while, root crops accounted for
2.06%. Despite its scope and importance, low yields, a lack of market information, market policy
issues, infrastructure issues, and market access issues all had a significant impact on the sector.
Also, vegetable marketing is constrained by lack of market information, poor market linkages,
low institutional support, lack of value chain development to ensure participation and benefit to

the smallholders, (Wondim, 2021).

Vegetable production in Ethiopia is increasing due to increased area allocation and increased
yield per unit area. Although, vegetable marketing is constrained by lack of market information,
poor market linkages, low institutional support, lack of value chain development to ensure
participation and benefit to the smallholders (Emana et al., 2015).

Even if vegetable production is common in Ethiopia especially in Jimma zone due to its
favorable agro-ecologies for its production and farmers in the study area have comparative
advantage in horticultural crops production, they were not using their full potential in
participating in vegetable markets due to imperfect marketing system, not actively participating
in value chain, and their price taking attributes, horticultural crop risk faced. Inefficient
marketing system and poor market infrastructure hinder factor for proper function of the
marketing. The farmers’ traditional attitude that horticultural crops are not use as staple food
rather as additional luxury products might affect the level of farmers’ vegetable market
participation. In addition, due to low access in transportation many farmers prefer to sell their
produce at farm gate at low price. This made them to get low income from their produce and
made them to change their decision to participate in vegetable market,(Hegena and Teshome,
2022).

There are numerous studies conducted to analyze factors affecting market performances by many
different authors which more of them conducted on grain crops while few of them were
conducted on vegetable crops. Among these studies (Tufa et al., 2014), studied on determinants
of smallholder commercialization of horticultural crops west Hararghe zone, in Ethiopia and
found that gender, education, farm size, household size, irrigation access and market distance
affect the participation decision in commercialization and level of commercialization
significantly. (Yohanes, 2015), conducted study on performance and challenges of vegetable
market: the case of Kombolcha district East Hararghe zone, Oromia Regional State, Ethiopia and
found that land size, frequency of irrigation, extension contact, and family size had significance
impact on vegetable market participation decision and its supply volumes. (Hegena and
Teshome, 2022) on determinants of vegetable market supply by smallholder farmers,(Rikitu et
al., 2019), on smallholder farmer’s decision to participate in vegetable marketing and volume of
sales, and found that sex, land size, market distance, access to irrigation, application of pesticide,
and participation to civic organization affect the participation level of farmers in vegetables
marketing. (Aliyi et al., 2021), on Determinants of market participation among smallholder

vegetable producers in Southwest Ethiopia and suggested that sex, experience, distance from the
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market, family size, education, land size, extension contact, market information, ownership of
transportation, owing motor pump and membership of cooperative affect vegetables market
participation decision and extent of participation. (Yayo et al., 2016), studied on marketing
system analysis of vegetables and fruits in Amhara regional State: survey evidence from Raya
Kobo and Harbu Woreda and found that average priced, distance from road, access to market
information and total size off land had significance impact on tomato market participation.
(Haile et al., 2022), studied on the determinants of vegetables market participation among
smallholder farmers in Ethiopia and found that extension contact, market information access,
transportation access, and size and family size had significant effect on market participation.
Most of the studies focused on vegetables market performance and its market participation, while
they ignored vegetables supply volume analysis. Therefore, this study was aimed to study
vegetables market performance and its market participation decision and supply volumes the

case of head cabbage, potato and tomato in Kersa district, Jimma Zone, Ethiopia.

1.3. Research Questions
The study expected to answer the following research questions.

1. What is the market structure, conduct and performance attributes?

2. What are the factors affecting vegetables market participation and supply volumes?

1.4. Objective of the Study

General Objective

The general objective of this study is to investigate the vegetable (potato, head cabbage and

tomato) market performance in Kersa district of Jimma zone, Ethiopia.

Specific Objectives
The specific objective of the study is the following.
1. To investigate structure, conduct and performance of the vegetable markets.

2. To analyze vegetables market participation and supply volumes

1.5. Scope and Limitation of the Study

The study limited to analyzed structure, conduct and performances; market participation and
supply volume analysis of vegetables (potato, head cabbage and tomato) of the study area. it s
difficult to conclude the market performance of vegetables based on the result of the variables
effect studied, because of the changing behavior of producer’s overtime on vegetable production
participation due to the nature of agricultural produces. The study may be limited to represent the
whole country since the selected sample of the respondents representation is the district

population.



1.6. Significance of the Study

This study tries to be advent to the empirical literature on the tittle and give the basis for further
study on the area. The result of this study attempt to help producers, traders and other actors by
provide information to escalate production and marketing to the large scale to provide change in
the result is important to researchers and development planners, policy makers and others on
provide information on marketing margin, marketing chain, structure, conduct and performance
marketing profitability analysis and factors affecting on vegetable market participation supply
volumes. The result of this study also expected to avail government organization, non-
governmental organization and students to improve their knowledge gap on vegetable market
performance. Likewise, this study expected to avail everybody who needs to participate on

vegetable production and trading by providing information on the status.
1.7. Organization of the Thesis

This study is organized in to five chapters. The remaining part of this study is organized
according to the following. The second chapter is related with of literature reviews with detailed
review on related topics on vegetables production, and marketing theoretically and empirically.
The next chapter considers with research methodology, starts from description of study area and
ends up with definition of econometric variables. In the fourth chapter, results and discussion
presented on different topics of descriptive and econometric analysis including demographic and
socio-economic characteristics of farmers and traders, vegetable market performance status,
determinants of vegetable market participation, and extent of its supply volumes. The last

chapter summarizes the results of the study with some recommendations.



2. LITERATURE REVIEW

This unit deals with the review of the literatures work on market performance analysis
theoretically and empirically. Under this topic meaning and concepts of market, marketing,
agricultural marketing in general and vegetables in specific, measurement of performance

analysis, and others reviewed theoretically and empirically.

2.1. Theoretical Review
2.1.1. Definition and Concepts
2.1.2. Market definition

According to (Kotler et al., 2015) “market is the set of actual and potential buyers of the
product”. Market means “not to a place but to a commodity or commodities and buyers and

sellers who are in direct competition with one another”.

The meaning of marketing was defined by many different authors. Among these the following
are some of them. (Kotler2012), defined marketing as “the science and art of exploring, creating,
and delivering value to satisfy the needs of a target market at a profit”. According to (Kotler et
al., 2015)”. Marketing is the business function that identifies customers’ needs and wants,
determines which target markets the organization can serve best, and designs appropriate
products, services, and programs to serve these markets.” According to the American Marketing
Association (1988), “Marketing is the process of planning, and executing the conception, pricing,
promotion, and distribution of ideas, goods, and services to create exchanges that satisfy

individual (customer) and organizational objectives.”
Agricultural marketing definition

The term agricultural marketing is composed of two words which are agriculture and marketing.
Agriculture means growing or/and livestock while, marketing encompasses a series of activities
involved in moving the goods from the point of production to point of consumption. The study
of agricultural marketing comprises, all the operations, and the agencies conducting them,
involved in the movement of farm produced foods, raw materials and other derivatives, such as
textiles, from the farms to final consumers, and the effects of such operations on farmers,
middlemen and consumers (Thomson, 2021).Agricultural marketing is a process that involves the
assembling, storage, processing, transportation, packaging, grading, and distribution of different
agricultural commodities across the country. Agricultural marketing is a process which starts
with a decision to produce a saleable farm commodity, involves all the aspects of market
structure or system, both functional and institutional, based on technical and economic
considerations, and includes pre and post-harvest operations, assembling, grading, storage,
transportation and distribution (Mirdha, 1976).

Agricultural market participation

Market participation is both a cause and a consequence of economic development and it forms
commercialized society. It creates linkage between the input supplier and output side producer.

Producers with low market participation have low agricultural productivity and they are the
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poorest and food insecure. Market participation increases production and productivity by
providing price information and cash to purchase inputs. Higher production and productivity
could drive market participation because farmers with high productivity have surplus to
participate in the market, ceteris paribus, (Hegena and Teshome, 2022).

Agricultural marketing approach

According to (Kohls and Uhl, 1985) there are four different approaches to the study of
marketing, while other scholars identified other approaches additionally. These approaches

explain clearly the mechanism and concept of marketing. These approaches are:
Commaodity approach

This approach refers to the study of a product in detail. The marketing situation of each product
chosen for study is examined from such view points as sources and conditions of supply,
producer marketing organizations, policies, different middlemen who take part in distributing the
product, (Kohls and Uhl, 1985).

Institutional approach

This approach relates to various marketing institutions like producers, wholesalers, retailers,
processors, middlemen, exporters etc. engaged in marketing. It examines the activities of

business organization or people involved in marketing, (Kohls and Uhl, 1985).
Functional approach

It is about the study of various activities or functions performed in the process of marketing of
goods and services. These functions are buying, selling, financing, transportation, banking, risk
bearing, market information etc. there are three general types of functions performed in any
marketing system. These are exchange functions, physical functions and facilitating functions.
Exchange functions are buying and selling activities, (Kohls and Uhl, 1985).

Decision making approach

This approach is of vital importance from the view point of making management. Various
decisions are taken at every level of management. In successful marketing, decision making

occupies an important place, (Kohls and Uhl, 1985).
Agricultural marketing classification

Agricultural marketing classified into four based on location. These are local/village markets,
primary market, secondary market and terminal markets. Local/village market constitutes of the
customers who will buy the products or services in the vicinity of where they are produced. It is
near village market which is mainly village buyers. Primary wholesale markets are big towns,
exchange by producers/farmers themselves. Secondary wholesale markets are near districts or
railways junction between traders and wholesalers. Terminal markets are metropolitan cities or

sea ports. Sea board markets are seashore, imports and exports mainly. Agricultural marketing



also classified into input marketing (seeds, manure, fertilizers, agricultural implements etc.) and
product marketing (by products and/or value added), (AERI,2022).

The features of agricultural marketing

Agricultural products marketing are known by their various features among other non-
agricultural products. Among these features perishable products, continuous demand, fluctuation
in price, presence of intermediaries, inelastic demand, and elastic supply are the major.

2.1.3. Structure-conduct-performance Approach (S-C-P)
A. Market Structure

Market structure is a decision of the number and nature of participants in the market. Market
structure consists of the relatively stable features of the environment that influence the behavior
and rivalry among the buyers and sellers operating in a market (Pender et al., 2004). Some
examples of market structure include the number of buyers and sellers, the number of sellers of
agricultural inputs such as fertilizer and veterinary drugs, barriers to entry into the market and the
nature of trading relations. The main structural elements important to market performance

analysis are concentration, barriers to entry, vertical and coordination/integration.
Market Concentration Ratio

Market concentration ratio is the measurement of the concentration of the top firms in the market
(Times, 2021). Market share is used as a reference to formulate. The value of top firms may be
three or maximum five. If the top firms keep on gaining market share, then we say that the
industry has become highly concentrated. Concentration within industry can be defined as the
degree at which small number of firms make up for the total production in the market. If
concentration is low, it simply means that the top 'n’ firms are not influencing the market
production and the industry is considered to be highly competitive. On the other hand, if the
concentration is high, it means that top ‘n’ firms influence the production or services provided in

the market the industry then is said to be oligopolistic or monopolistic (Kotler, 2012).

Market concentration is a function of the number of firms and their respective shares of the total
reserves in a market (Times, 2021). Market concentration is closely associated with market
competitiveness (Harvard Business Review 2016). There are various factors that affect market
concentration .These are barriers to entry ( high start-up capital), economies of scale, brand
loyalty, industry size and age, product differentiation and current advertising levels, firms
specific factors (research and development levels) and human capital requirements (Junashvili
and David, 2002).

Measure of market concentration
The major commonly used measures of concentrate
on are Concentration Ratio(CR), Herfindahl-Hirschman Index(HHI) and Gini - Coefficient(GC).

Concentration Ratio (CR)



A simple measure of market concentration is to calculate 1/N. Thus

MC = 1/N where N is the number of firms in the market, 1 indicate pure monopoly and will
decrease with the number of active firms in the market, non-increasing in the degree of
symmetry between them. Concentration ratio is the proportion of industry output accounted for
by n largest firms. These can be calculated by the following formula.

CR, =Y"Si where Si where Si is the market share of firm I and n is total number of firms in
the market. But market share of individual firm can be calculated by the formula:

Si = Qi/>.Q where Qi is the quantity of output produced by firm i, si is market share of firm i and
>°Q is the total quantity of output produced by certain market.

Herfindall-Hirschman Index (HHI)

HHI is the most commonly used concentration measures. The HHI is calculated by summing of
squares of the market shares of each of the firms in the market. These can be according to the
following:

HHI = Z”iSi2 where Si is the market share of firm | and n is total number of firms in the
market. When all n firms are of equal size, then HHI = 1/n. The strength of the HHI lies in its
ability to combine information on both the number and the size distribution of firms. For this
reason it is the preferred measure of concentration. The HHI can range from 1/N to 1. However,
when using percentages a HHI can range from 1 to10000. In most markets, HHI below 1500
indicates a market with low concentration, a HHI of 5000 indicates a duopoly and a HHI of
10000 indicates a fully monopolized market (Corporate Finance Institute, 2021). When using
decimal version, a HHI of 0 indicates perfectly competitive industry while a HHI of 1 indicates
monopolized industry. If decimal or percentage of a HHI is used the higher HHI represent
stronger concentration in the market (Evans and Anthony J. 2014). This index may calculated by

adding the square root of the percentage market share of each individual firm in the industry.

Gini-Coefficient (GC)

Originally thought of by Corrado Gini in 1912, it is most commonly used to measure income
inequality. Gini coefficient is a statistical measure used to calculate inequality within a nation. It
does so by calculating the wealth distribution between members of the population. It measures
the size of firms ranked from the smallest to the largest as a percentage of the number of firms in
the market, plotted against the cumulative output of these firms. It is the measurement of
statistical dispersion or variability. Gini coefficient is the ratio of the areas on the Lorenz curve
diagram. Lorenz curve is a curve connects the two tip of diagonal line of the square or called line
of equality. It is calculated by dividing the area between Lorenz curve and diagonal line by the
area under half of the square. The value of the measurement of Gini coefficient ranges from 0 to
1. At 1, the measurement would show that one person receives all the national income and a
measurement of 0 would suggest that income is perfectly split between all members of society.

In other word 0 = complete equality and 1 = complete inequality (Times, 2021)..



Features of perfect competitive market: large number of buyer and sellers, homogeneous
products, perfect mobility of factors of production, free entry and free exit of firms, perfect
knowledge and no government intervention,

Features of monopolistic competition market: there are many/several number of sellers,
heterogeneous and differentiated commaodity, unrestricted entry and exit and different trade
marks on the product.

Features of oligopoly market: few numbers of sellers, restricted entry and exit and similar or
differentiated products.

Features of monopoly market: only one seller of the commodity, restricted or completely

blocked entry and exit and unique product.

Barriers to entry

Barriers to market entry include a number of different factors that restrict the ability of new
competitors to enter and begin operating in a given industry.

The six major sources of barriers to market entry are the economies of scale, Product
differentiation, Capital requirements, Switching costs, Access to channels of distribution, and

Government policy, (Times, 2021).

Vertical coordination/integration
It is how numbers of the industry linked together to other levels of marketing chains. It is
delivering of commodity from one market to another to find good selling price.

B. Market Conduct
Market conduct refers to the patterns of behavior that traders and other market participants adopt
to affect or adjust to the markets in which they sell or buy. Market conduct is about the behavior
of the firms in the market, price taker or price maker of commaodity in the market. These include
price setting behavior, buying and selling practices. This can be either price taker or price maker.
The features of market conduct are cooperation, integration, strategies and services.
The conduct of the market is characterized by the Pricing strategy, Product strategy,
responsiveness to change, and research and innovation. Market conduct problems may be
detected by the existence of formal and informal marketing groups that perpetuate such practice,
formal and informal producer groups that affect bargaining power, the availability of price
information and its impact on prevailing prices, the distance from the major market and its

impact on prices; and feasibility of utilizing alternatives, (Times, 2021).

C. Market Performance
Market performance refers to the extent to which markets result in outcomes that are deemed
good or preferred by society. Market performance is deals with the impact of structure and
conduct on product prices, costs, volume and quality of output. It is how well the market fulfills
certain social and private objectives. These include price level and price stability in the long and
short term, profit levels, costs, efficiency and quantities and quality of food commodities sold

(FEWS, 2008). Market performance may be defined as the composition of end results in the
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dimensions of price, output, production cost, selling cost, product design, profits, margins and
costs, volumes (quantity) and so forth which enterprises arrive at in any market as the
consequences of pursuing whatever lines of conduct they espouse. It refers to the extent to which
markets result in outcomes that are deemed good or preferred by society. Market performance is

measured by calculating marketing cost and marketing margin.
Marketing Cost

Marketing cost means, the reasonable costs associated with promoting, selling, packaging,
transferring titles and moving joint products to the customer and include direct costs and
overhead costs (Heltberg and Tarp, 2002). Marketing cost can be calculated by adding all costs
related to market starting from production up to reach final consumers. Marketing costs include:

handling costs, packaging costs, transport costs, storage costs, processing costs, and capital costs.
2.1.4. Marketing Margin

Marketing Margin is the difference between price received by farmers and price paid by
consumers (Tomek and Kaiser, 2014). A marketing margin is the difference between the value of
a product or a group of products at one stage in the marketing process and the value of an
equivalent product or group of products at another stage. Margin is influenced primarily by shifts
in retail demand, farm supply and marketing input prices, time lags in supply and demand,
market power, risk, technical change, quality and spatial considerations. Traders Gross profit,
traders marketing margin, total gross marketing margin (TGMM) and producers’ gross
marketing margin (GMMp) are important measurements of vegetable market performance

analysis used in this review.

According to (Tomek and Kaiser, 2014), marketing margin is calculated according to the

following formulas.

Total Gross Marketing Margin (TGMM): it is the final price paid by the end consumer which

is defined as a percentage. The TGMM can be calculated by the following formula.
TGMM=[CP]-[PP])/[CP]*100
Where TGMM is total gross marketing margin, CP is consumer price and PP is producer price.

Gross Marketing Margin of Producer (GMMp): it is the proportion of the price paid by
consumers that goes to the producers. Gross marketing margin of the producer can be calculated

according to the following formula.
GMMp= [CP]-[GMM] / [CP] *100

Where GMMp is gross marketing margin of producer, CP is consumer price and GMM is gross

marketing margin and GMM is obtained by multiplying TGMM by CP.

Net Marketing Margin (NMM): is the difference between what a company/market pays for the
product and what it charges for the product. It can be calculated by the following formula.
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NMM = [TGMM] - [MC] / [PC] *100 where NMM is net marketing margin, TGMM s total

gross marketing margin, MC is marketing cost and PC is rice of consumer.
2.1.5. Measures of Market Participation

Market participation is the ability of anybody to participate in a market in efficiency and
effective way. In agricultural marketing, it is the ability of farmers to transform from subsistence
to large market engagement where production and selling are commercialized. According to
(Komarek, 2010) econometric models used to measure crop market participation are Heckman
two stage models, double hurdle model and tobit model. Market participation is regarded as
participation in any market related activity which encourages the sale of produce, as individual
farming household’s economic transactions with others in cash or kind or commercialization.
Smallholder market participation is constrained by low access to land, credit, production and
marketing skills, market information and infrastructure in poor countries. According to
(Andaregie et al., 2021), in Ethiopia , market participation of smallholder farmers constrained by
many factors such as adverse climatic conditions, improper land usage, natural resource
exploitation, low access to agricultural technologies, predominance of traditional farming
system, low access to market, and absence of business oriented farming system. Market
participation is most commonly calculated by using Heckman two-stage model. Heckman two-
stage model is a model developed by Heckman in 1979. The first stage is equation for
participation on market by using binary probit econometric model. The second stage is to
identify by what extent the participation is, that means to estimate the volume of supply in the
market. This equation is used to develop a selectivity term known as the “inverse mills ratio”
which is added to the second stage outcome equation that explains factors affecting volume of
supply. The inverse mills ratio is a variable for controlling bias due to sample selection. The
second stage involves including the Mills ratio to the supply equation and estimating the

equation using Ordinary Least Square (OLS), (Heckman, 1979).
2.1.6. Determinants of market supply

Determinants of market supply are any factors that affect market participation of any individuals
or groups. These factors are Lack of full participation in markets prevents them from transiting
into commercial farming and hence their low contribution to economic growth. They are
constrained by a number of factors in marketing, making it difficult for them to commercialize;
such as institutional, technical and socio-economic factors include lack of information, poor
infrastructure, inability to have contractual agreements, lack of transport, poor organizational
support, low access to extension agents, low use of improved seed and low use of fertilizer with
relatively small marketable surplus (Osmani and Hossain, 2015). To analyze the determinants of
vegetable market supply multiple linear regression model used by assumption of all farmers
produce vegetable to the market. In this study, to analyze the determinants of vegetable market
supply multiple linear regression model will be used by assumption of all farmers produce

vegetable to the market.
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2.2.  Empirical Literature Review

2.2.1. Vegetable Market Performance Analysis

A study conducted on performance and challenges of vegetable market in Kombolcha district,
East Hararghe zone, Oromia National Regional State, Ethiopia and found market concentration
ratio of top four firms analysis indicate that the market structure of the study area of potato and
cabbage is oligopoly market. The study result shows that the vegetable traders had no significant
role in price setting. The survey result also shows that transportation cost was the highest for
village collectors than other actors, (Yohanes, 2015). Another study conducted on Analysis of
Vegetable Marketing Performance in Ethiopia, their survey result indicate that the structure of
onion and tomato vegetable markets separately was analyzed in terms of degree of market
concentration of onion and tomato found to be strongly oligopolistic. Their marketing margin
analysis indicates that collectors and wholesalers were the dominants of buyers of onion and
tomato respectively in terms of volume of onion supplied by producers to the market. Moreover,

the lower quantity of tomato marketed through retailers to consumers, (Endris et al., 2020).

2.2.2. Marketing Margin Analysis

A study conducted on value chain Analysis of potato in Ethiopia, indicate that the result of
margin analysis for actors involved in potato value chain show that the largest of market margin
and profit margin respectively, was captured by small scale potato processors followed by
farmers marketing margin and profit margin and the rest actors (retailers, wholesalers and
collectors) obtain lowest marketing margin and profit margin respectively in the potato value

chain. The highest cost is the cost incurred by processors in the study area (Faris et al., 2018) .

2.2.3. Determinants of Market Participation

According to (Rikitu et al., 2019) studied on of smallholder farmers’ decision to participate in
vegetable marketing and the volume of sales in Ethiopia by applying two stage Heckman model
and analyzed factors affecting the level of market participation these are sex of the household
head, distance to farmers training center, land size, access to irrigation, application of pesticide
and involving any civic organization (social capital) significantly affected the level of the
vegetable marketed by household farmers.

A study conducted by (Wosene et al., 2018), on Analysis of Red Pepper Value Chain, the case
of Wenberma district, West Gojam zone of Amhara national regional state, Ethiopia by applying
2SLS economic analysis method to identify factors affecting market participation by using
multivariate probit (MVP) model and found that quantity produced of pepper, farming
experience, lagged year price affect the quantity supplied to the market positively and
significantly. Sex and total livestock owned affect quantity supplied to the market significantly
and negatively. Here the author did not studied factors affecting markets linkages rather he gave
attention to study marketing channels.

According to (Megerssa et al., 2020) conducted their study on Smallholder market participation

and its associated factors: Evidence from Ethiopian and their descriptive result indicates that the
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number of consumers was larger in non-participants than in market participants, the majority of
non-market participants were far from the marketplace as compared to market participants,
market participants had more enough labour force than non-market participants, market
participants had access to market information than non-market participants, non-market
participants had access to transport service than market participants, and market participants
were more participating in off-farm activities than non-market participants in the study area.
Accordingly, age of household head, household family size, educational level, labour
availability, market information and distance from market place were found to be statistically
significant in the study area. On the other hand, demand for vegetables, transport access, off-
farm income, extension and storage facility did not have a significant effect on farmers’ market
participation.

(Yohanes, 2015) done her study on performance and challenges of vegetable market in
Kombolcha district, East Hararghe zone, Oromia National Regional State, Ethiopia using
Heckman sample decision model and the result of the probit model shows that explanatory
variables age, access to credit , total land owned, frequency of irrigation, education level of
households, frequency of extension contact significantly and positively and non-farm income
significantly and negatively affect producers’ decision to sell vegetables. Here there are variables
such as gender and market infrastructures that are not entered to the probit model which
important in agricultural producers market participation decision and volume of supply
determination. In addition to this she was not analyzed market orientation which also important

to examine market performance of vegetables producers.

A study undertook in Gemechis district, West Hararghe zone, Ethiopia on Determinants of
smallholder commercialization of horticultural crops by applying descriptive statistics analysis
the result shows that farm size, household education, irrigation, livestock and gender has a
positive and significant influence on farmers’ likelihood to participate in horticultural crops
market. Distance to the nearest market and household family size has negative affect on
households’ likelihood to sell horticultural crops and decisions to participate or not in

horticultural crops market. (Tufa et al., 2014).

2.2.4. Determinants of Market Supply

A study conducted by (Wosene et al., 2018), on Analysis of Red Pepper Value Chain, the case of
Wenberma district, West Gojam zone of Amhara national regional state, Ethiopia and the
multiple regression model of econometric analysis used shows that experience in pepper
production, year of schooling, land allocated to pepper production and credit taken affected
positively and significantly quantity of pepper produced. On the other hand distance from the
nearest market influence pepper production negatively and significantly. The result of his study
also shows that quantity of pepper produced, farming experience, one year lagged price and
family size influence market supply of pepper positively and significantly.

According to (Hailu, 2016), studied on value chain analysis of vegetables: the case of Ejere

district, West Shoa zone, Oromia regional state of Ethiopia, by using two stage least square
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(2SLS) method to identify factors affecting the volume of potato sold to the market by farmers.
The result indicate that productivity, sex of households heads, distance from nearest market,
off/non-farm income and land allocated for potato significantly and positively affect volume of
potato supply to the markets.

(Yohanes, 2015) done her study on performance and challenges of vegetable market in
Kombolcha district, East Hararghe zone, Oromia National Regional State, Ethiopia using
Heckman two stage model and analyzed that the Frequency of irrigation affect the extent of
potato market participation significantly and positively, while frequency of extension contact and
market distance affect the extent of potato market participation significantly and negatively. On
the other hand, total land owned and family size influence the extent of cabbage market
participation significantly and positively, while market distance is the factor that influence the
extent of cabbage market participation significantly and negatively.

2.3.  Conceptual framework of vegetable market performance

According to (Rikitu et al., 2019) studied on of smallholder farmers’ decision to participate in
vegetable marketing and the volume of sales and analyzed that sex of the household head,
distance to farmers training center, land size, access to irrigation, application of pesticide and
involving any civic organization (social capital) significantly affected the level of the vegetable
marketed.

A study conducted by (Wosene et al., 2018), on Analysis of Red Pepper Value Chain, and
found that farming experience, lagged year price affect the quantity supplied to the market
positively and significantly. According to (Megerssa et al., 2020) conducted study on
Smallholder market participation and its associated factors and illustrated that age of household
head, household family size, educational level, labour availability, distance from market place,
transport access, off-farm income, and extension contact were found to be statistically significant
in the study area. (Yohanes, 2015) conducted study on performance and challenges of vegetable
market and the analysis result showed that age, access to credit , total land owned, frequency of
irrigation, education level of households, frequency of extension contact, and non-farm income
significantly affect producers’ decision to sell vegetables. (Tufa et al., 2014), conducted study on
Determinants of smallholder commercialization of horticultural crops and found that farm size,
household education, irrigation access, gender, Distance to the nearest market and household
family size had a significant influence on farmers’ likelihood to participate in horticultural crops
market. (Hailu, 2016), studied on value chain analysis of vegetables and found that sex of
households heads, distance from nearest market, off/non-farm income and land allocated for
potato significantly affect the volume of potato supplied to the market. The Conceptual
framework (figure 1) indicates the summary of the literatures findings’ highlight view of the

relation between dependent variables and independent variables.

15



Independent Variables
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Socio-economic

characteristics

Non-farm income, total land size,
Start-up capital, and owning motor

pump

Demographic factors

Age, Sex, Family size, Education and
Farm Experience

Credit access, extension contact,

Irrigation access, transportation

access, Market distance,

Vegetables market performance

Other factors

Institutional factors ”‘

Lagged price, Pesticide application

Figure 1: Conceptual framework

Source: literatures review
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3. RESEARCH METHODOLOGY

In this chapter the description of the study area, research design, sources, types of data
collection, method of data collection, sample size and sampling procedures (techniques), and

data analysis method is discussed.

3.1.  Description of the study area
This study was conducted in Kersa district, Jimma zone of Oromia Regional state, Ethiopia. The

district is deliberately selected for its potential in vegetable production.

Kersa district is one of the twenty two districts found in Jimma zone of Oromia regional state,
Ethiopia. The Kersa district is located at about 334 km southwest of the capital city of the
Ethiopia, Addis Ababa and 20 km, at latitude 7° 44.99"N and longitude 37°04 60.00" E, East of
Jimma town, the capital of Jimma zone of Oromia regional state. The district is bordered on the
Northeast by Nedhi gibe, on the Southeast by Omo Nada, on South by Dedo, on the Southwest
by Seka chekorsa , on the West by Jimma town, on the Northwest by Mana and on the North by
Limmu kossa districts of Jimma zone. The district composed of thirty rural kebeles and two
urban kebeles. The estimated total population of the district is 329,629 of whom 162,690 are men
and 166,969 are women; 165,083 or 50.08% of its population are urban dwellers. The estimated
area is 978.6 square kilometers and population density of 336.8 people per square km (KDAO,
2023).The main road Addis Ababa to Jimma town cross the ten kebeles of the district including
the two urban kebeles that made it good access to markets of that area.

Agriculture is the main source of livelihood and income of the population in the district. Animal
husbandry and crop production is the major economic income and sources of livelihood of the
study area. Crop production is very common in the district and also known in fruit and vegetable
production through rainfall dominantly and irrigation. The district is mostly known by cereal
crop production such as maize, wheat, barley, teff, pulses and others. The district is also famous
for its production of cash crop such as coffee and chat. Horticultural crops production is very

common in the district next to grain crops (KDAO, 2023).
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Figure 2.Map of Kersa district, Jimma zone, Oromia, Ethiopia.
Source: Kersa district land administration office, (2024)
3.2. Research Design

A cross- sectional research design method was used to investigate vegetables market
performance through semi-structured questionnaire. The primary data was collected from 150
farmer respondents and 15 sample traders. Next to that the collected data was analyzed by

descriptive and econometric analysis method.

3.3. Types and Sources of Data Collection

To accomplish this study a qualitative and quantitative data were collected from both primary
and secondary data sources. Primary data on different variables such as socio-economic
characteristics, institutional factors, demographic factors, and others would be collected from
sample respondents. Additionally, primary data collected from 6 wholesalers, 2 processors, 3
Collectors and 4 retailers. Secondary data was collected from district Bureau of agriculture, and

district bureau of trade from published and unpublished documents, and reports.

3.4. Sampling and Sample Size Selection Method
3.4.1. Farmer’s Sampling

To select a representative sample size for this study, a multi-stage sampling technique was used
to select vegetable producer households. Firstly, Kersa district was selected for this study for its
potential in vegetable production and marketing purposively through non-random probability
sampling method. Secondly, out of 30 vegetable producer kebeles of the district four kebeles

were randomly selected through probability random sampling technique. In the third stage,

18



among four kebeles selected, 570 farmers who produce vegetables (potato, head cabbage and
tomato) were randomly identified and recorded. Finally, among vegetable producer farmers, 150
representative sample respondents proportion to the size of the producers are selected randomly
through simple random sampling technique by using Yamane (1967) formula.

n=N/1+N(?

Where n= sample size, N=total number of population producing vegetables from four kebeles

which is 570 according to source from Kersa district agriculture office and e= margin of error.

Table 1: Sampling and sample size selection

No Name of kebeles Population size Population Sample size Sample size

1 Girma 125 0.22 33
2 Kombolcha 175 0.307 46
3 Busa-Bachane 127 0.223 33
4 Marawwa 143 0.25 38
Total 570 1.0 150

3.4.2. Trader’s Sampling

In addition, 15 number of sample respondents of vegetable traders were selected to fulfill the
proposed objective of this study by consulting with district office of trade. There is no traders
recorded list in the trade office of the district. Thus, due to unavailability of formally recorded
traders list, by applying snow-ball sample selection method, 6 wholesalers, 3 collectors, 2
processor and 4 retailors of total 15 sample traders were selected purposively based on their total

volume of sale and direct involvement in the vegetable marketing.
3.5.Data Collection Method

The data from primary source was collected by using prepared and tested structured
questionnaire and interview method in the form of formal survey, and focal group discussion for
vegetable producer, and trader respondents to get valid data related with the objective of the
study. Socio economic factor, demographic characteristics and institutional factor related data
was collected from 150 farmers selected. Primary data also collected from 15 sample traders
through interview method. Focal group discussion was done during qualitative primary data
collection. Document analysis was applied while collecting secondary data from published and

unpublished materials, which support primary data and the survey data collected.
3.6. Data Analysis Method

To analyze the data collected from vegetable (potato, head cabbage and tomato) producers,
traders and consumers were analyzed through both descriptive analysis, and econometric

analysis method.
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3.6.1. Descriptive Analysis Method

The primary data collected from samples of smallholder farmers and traders, was analyzed by
using descriptive statistics such as means, frequency, percentages, standard deviation, and others.
Also inferential statistics such as chi-square and t-test were applied to test significance of
variables related with the objective of the study to test hypothesis. This method will be used to
describe the socio-economic characteristics, institutional factors and demographic factors of
sample households, market facilities, market intermediaries, market structure, conduct and

performance.
Market structure analysis

To analyze vegetable market structure concentration ratio (CR) was used. This analysis method
help to describe market organization behavior that it apply to influence the nature of competition
and pricing strategies to exist and success in the market. This will be done by the following
formula, (Times, 2021).

Where CR is concentration ratio, S; is the percentage market share of i firm, and n is the

number of largest firms for which the ratio is to be calculated.

Market conduct analysis

Market conduct refers to the patterns of behavior that firms follow in adapting or adjusting to the
markets in which they sell or buy. There are no agreed upon procedures for analyzing the
elements of market conduct (Pomeroy, 1989). But, in this study, the manner, devices and
mechanisms by which the different sellers coordinate their intrinsically rival decisions and
actions, marketing strategies and the seller analyzed from primary data. Therefore, in this study
market conduct determined based on pricing strategies, buying and selling practices of actors

along the market channels.
Market performance analysis

Vegetable market performance analysis has done by using market costs and prices information.
This was applied by evaluating marketing cost, marketing margin, producer’s share and net

returns of all actors in the market channels.
Marketing Cost

Marketing cost means, the reasonable costs associated with promoting, selling, packaging,
transferring titles and moving joint products to the customer and include direct costs and
overhead costs(Heltberg and Tarp, 2002). Marketing margin is the price charged for one or
collection of marketing services or the difference between prices at two market levels. Marketing
margin is the difference between the price received by farmers and that paid by consumers
(Tomek and Kaiser, 2014).Marketing margin will be analyzed by calculating total gross
marketing margin, producers gross marketing margin, and other actors gross marketing margin

exist in the market channels.
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Total Gross Marketing Margin (TGMM ): it is the final price paid by the end consumer which is

defined as a percentage. The TGMM can be calculated by the following formula.
TGMM = [CP]-[PP]/[CP] *100.. ...ttt e e e e e eaeaa 3)
Where TGMM is total gross marketing margin, CP is consumer price and PP is producer price.

Gross Marketing Margin of Producer: it is the proportion of the price paid by consumers that
goes to the producers. Gross marketing margin of the producer can be calculated according to the

following formula.
GMMDP = [CP]-[GMM] / [CP] #100 ....eueninininitine e 4)

Where GMMp is gross marketing margin of producer, CP is consumer price and GMM is gross

marketing margin.
NMM = [TGMM] = [MC] /[PC] *100......ceerieiiiiiiii e (5)

Where NMM is net marketing margin, TGMM is total gross marketing margin, MC is marketing
cost and PC is price of consumer.

3.6.2. Econometric method of data analysis

To investigate the causal relationship between dependent variable and explanatory variables
econometric analysis was applied. In this study the effect of different types of regressor on
vegetable market participation decision and volume of supply were analyzed. Also stata

version13 software is used for econometrics analysis to analyze collected data.

To estimate determinants of vegetable market participation decision of farmers and level of
participation or supply volume the Heckman two-stage model was used. The Heckman two stage
estimation supports identifying and mitigating a potential selection bias. Heckman two-step
procedure was identified as an appropriate model for such independent estimation. Heckman
two- step model involved estimation of two equations: First, whether a household participated in
the vegetables market or not, and the second is the extent of market participation. The proportion
of vegetables sales were conditional on the decision to participate in the market (Hoffman and
Kassouf, 2005). Heckman two-stage model was developed by Heckman (1979) and has been
used extensively to correct for biases arising from sample selection. The Heckman procedure
provides consistent and asymptotically efficient estimates for all the parameters (Heckman,
1979; Maddala, 1983; Amemiya, 1985). This model assumes that the missing value of dependent
variable implies that the dependent variable is unobserved (not selected). Heckman’s model first
uses a Probit regression with all variable data to estimate the probability of market participation.
Then the inverse Mills ratio, computed from the Probit regression, is used with other explanatory
variables to help explain variances to the continuous, non-zero dependent. To cater for the
problem of selectivity bias and to relax the assumptions in the Tobit model, the study will

therefore utilize a Heckman two-step procedure.
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The model is preferred over double hurdle and tobit model due to its ability to address issue
related to selection bias which occurs when the process that determines whether an observation is
included in the sample is related to the outcome variable of interest by including a selection
equation in the first stage of the model. This problem can be overcome using the Heckman
sample selection model where a Probit model for the participation or ‘selection’ equation is
estimated and OLS, which is corrected for selectivity bias, is specified to account for the level of
the amount marketed. The Heckman model first uses a Probit regression with all variable data to
estimate the probability of market participation.

Also, the Heckman two-stage model was favored to address endogenity which arise when
independent variables are correlated with the error term in the regression equation by
incorporating instrumental variables or other techniques. The other reason why this model
favored over the double hurdle and tobit model was its simultaneous modeling of selection and
outcome process that provide a more comprehensive understanding of how selection into the
sample may influence the outcomes being studied. Also the Hechman two-stage model was
favored due to its flexibility in handling different data. It can be applied to various types of data
including continuous, binary, and count outcomes. The first stage performs probit analysis on a
selection equation. It is to identify whether farmers participate in vegetable market or not. The
second stage analyzes an outcome equation based on the first-stage binary probit model that
applied to predict the extent of every smallholder’s participation in the vegetable market by using
OLS regression, (Heckman, 1979).

In order to identify determinants of vegetable market participation decision and extent of
participation Heckman sample selection model was used. In selectivity models, the decision to
participate has been seen as a sequential two-stage decision-making process. In the first stage
vegetable farmers make a dual decision whether to participate or not in vegetable market. In the
second stage, farmers make continuous decision on marketed surplus. In the first stage a
selection equation is estimated using a probit model which attempts to capture the factors that
determine the likelihood of an individual household participate or does not in vegetable market.
Since the probit parameter estimate does not show by how much a particular variable increases
or decreases the likelihood of participating in vegetable market. Marginal effects of the
independent variables on the probability of participating in vegetable market were considered
(Habtamu, 2014).

Conditional on participation decision, the variables determining marketed surplus were modeled
using the second-stage Heckman selection model. One problem with the two equations is that the
two-stage decision-making processes are not separable due to unmeasured farmer variables
determining both the discrete and continuous decision thereby leading to the correlation between
the errors of the equations. If the two errors are correlated, the estimated parameters on the
variables determining the marketed surplus is biased (Woodridge, 2002).

The probability of market participation and market share decision of probit equation is according

to the following.
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Vegetable market participation binary equation/binary probit model

Y 1= BIXUHULIUTEN(O, L), (7)
VMP=L1 if Yil > 0, when participate in vegetable market

VMP=0 if Y1i < 0, when not participate in vegetable market

Where Y1i is the dependent variable, which is not observed,

VMP is the probability of vegetable market participation,

X1i is the probability of independent variable assumed to affect the vegetable market
participation,

B1is a unknown parameter in market participation equation,

Ui is unobserved residuals that are independently and normally distributed with 0 mean and

constant variance.

Vegetable market volume of supply equation/OLS regression equation

Y 2i = B2Xoit0AitUoi; Uz R IN(0,82). ceenenenininiiie et (8)
Where

VMS - 1if Yy is observed

Y ;i is observed dependent variable

VMS is vegetable market supply

X,; is the factors that assumed to affect vegetable market supply volume

B2 is vector of unknown parameter in the vegetable market supply volume equation

Uy; is residuals in observed equation that are independently and normally distributed with 0 mean

and constant variance 9,.
Ai is mill’s ratio which is F(X1p1) / 1- F(X1B1)
XP is a density function and

X1 is distribution function

3.7. Definition of variables and hypothesis
3.7.1. Dependent variables

Decision to participate in selected vegetable market (PVM): it is dummy dependent variable
that will be regressed by the first- stage of two-stage of Heckman model which implies the
probability of smallholder farmer’s participation in vegetable market. The value will be given for

the smallholder farmer who participates in vegetable market is 1 and 0 otherwise.
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Volume of vegetables (VVs): it is dependent variable that will be regressed by the second-stage
of two-stage of Heckman model which represents the real amount of vegetables that produced to
the market by smallholder farmers during the survey year 2023 in the study area. Its

measurement is quintal.
3.7.2. Independent Variables

The independent variables that affect vegetable market participation and volume of the vegetable

supply to the market were the following.

Education level of the household head (EDUC-HH): it is continuous variable and refers to the
formal education of household respondents during the survey year. It is hypothesized that
education has positive significance effect on vegetable market performance. A study analyzed
that educational entitlement has supported the ability to acquire new idea in relation to market
information and new technologies and education has positive and significant effect on the fruit
volumes produced to the market. Thus, household who has formal education is hypothesized to
have positive effect on all market participation, and volume of supply of vegetables in the study
area, Tadesse (2011).

Age of household head (AGE-HH): Age is continuous independent variable refers to the age of
household in the study period. a study found that as age of the farmer increase the probability of
market participation significantly and positively increase. Therefore, age of household

hypothesized to have positive impact on market participation and market surplus, (Yohanes,

2015), (Farist et al, 2018), illustrated that as age of household increases the probability

of participation in potato market would also decrease.

Sex of Household (SEX): sex is dummy independent variable. It takes the value of 1 if
household is male and 0 if female. (Rikitu et el., 2019), illustrated that sex has positive and
significant effect on vegetable market participation. It is hypothesized to influence vegetable
market participation negatively or positively.

Vegetable Farm Experience (VFE): experience is taken as continuous variable that refers the
number of years that household participate in vegetable production. (Wosene et al., 2018), as
farmer experience increase in production, the market supply of red pepper, onion and potato
increased respectively. Therefore, Household who has experience in vegetable production is
hypothesized to affect positively both market participation, and volume of supply in the study

area.

Distance to the nearest market (DM): it is continuous variable measured in kilometers or hours
of walking time on foot. It refers to the distance of vegetable producer household residence from
the nearest vegetable market where he/she sell his/her products. Distance to the nearest market
has negative affect on households’ likelihood to sell horticultural crops and decisions to
participate or not in horticultural crops market. (Tufa et al., 2014). Thus, market distance is

hypothesized to affect vegetables market performance negatively.
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Extension contact (EXT-CONT): It is dummy variable and refers to the probability of
household to get extension contact or not while producing vegetable. The value of 1 would be
given if household has extension contact and O otherwise. Hegena and Teshome, (2022), found
that extension access has positive and significant impact on vegetable quantity supplied to the
market. As a result, the household who has extension contact, hypothesized to affect all market

participation, and volume of supply positively.

Ownership of motor pump (OM): It is dichotomy variable implies whether the household has
motor pump or not. It takes value of 1 if household has and otherwise 0. Therefore, household
who has motor pump is hypothesized to have positive effect on both market participation, and
market surplus of vegetable in the study area. (Aliyi et al., 2021), illustrated that owing motor

pump has positive and significant effect on the likelihood of vegetable market participation.

Credit access (CRA): This is dummy variable and refers to the probability of household
farmers to has access to credit or not. It takes value of 1 if producer has access to credit and 0
otherwise. (Faris et al, 2018), revealed that those who have got credit access would increase the
marketed surplus of potato and increases the likelihood to participate in potato market. Having

access to credit is expected to have positive effect on vegetables market performance.

Irrigation access (IA): It is dummy variable takes value of 1 if the producer has access to
irrigation and otherwise 0. (Yohanes, 2015), examined that increase in access to irrigation lead to
increase the supply of potato and cabbage. Likewise, access to irrigation hypothesized to have
positive impact on vegetable market participation, volume of vegetable supply and market

orientation of vegetable in the study area.

Lagged price (LP): It is continuous variable implies the effect of one year previous price of
vegetable on market participation and volume of supply. (Wosene et al., 2018), analyzed effect
of one year lagged price increment lead to increase volume of market supply of red pepper. But,
(Kassaw et al, 2021), examined decrease in one year lagged prices encourage farmer to reduce
quantity of supply of potato to the market and change their decision to other type. Thus, lagged
price is expected to affect market participation and volume of supply of vegetables either

positively or negatively in the study area.

Non-farm income (NFI): It is continuous variable that affect the market participation and
volume of supply of household and measured in birr. Faris et al, (2018), illustrated that as non-

farm income of house hold increases the probability of participation in potato market would also
decrease. Rehima (2006), illustrated that the quantity of pepper supplied to the market decreases
as pepper producer engaged on non-farm income. It is expected that if household has income
from other source it is hypothesized to affect either positively or negatively market participation,

and volume of supply of vegetable in the study area.

Transport access (TRA): This is taken as dummy variable takes value of 1 if the household has
access of transport services or 0 otherwise. According to (Megerssa et al., 2020), access to
transport services increase farmers participation on vegetables market. Adenegen. et al (2013),
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analyzed road infrastructure associated negatively with market orientation. That means when
distance from the market increase and there is low in road infrastructure the market supply,
volume and orientation decrease and vice versa. As a result, in this study the distance from the
nearest market is hypothesized to have negative effect on market participation, and market
surplus. Farmers who have access of transport services expected to increase the supply of
vegetable and market participation. Thus, farmers who have access of transport services expected
to have positive effect on both market participation, and volume of supply of vegetables in the
study area.

Family size (FS): It is continuous variable refers to the amount of household respondent family
and its effects on vegetable market participation and volume of supply. According to (Yohanes,
2015), increasing household size has significant and positive increase in extent of market
participation of potato and cabbage. Family size expected to have negative or positive effect on
market participation and volume of supply of vegetable in study area.

Land Size (LS): It is continuous variable refers to the total area of farm land that a farmer owns
and measured in hectare. Land is very essential for farmer for production. It got value of 1 for
owing and otherwise 0. It is hypothesized that increasing area of land lead to increase farm
production, while decreasing area of land lead to decrease production. According to (Aliyi et al.,
2021), found that as farmers allocated a one hectare additional land for potato and cabbage
production would increase the farmers’ likelihood of market participation respectively. Thus,
farm size for vegetable production is expected to have a positive effect on market participation,

market share and market orientation of vegetables.

Start-up capital: It is dummy variable which uses to imply whether the farmer has enough
capital to operate or produce vegetables in the study area. It takes the value of 1 if the farmer has
operational cost and 0 otherwise.

Pesticide Application (PA): This is dummy variable refers whether the product is disease
harmed or not. 1 represent for disease harmed vegetable and O otherwise. (Rikitu et al., 2019),
found that application of pesticide affect vegetable market participation significantly positively.
Households who face vegetable disease hypothesized to have no market participation while,

households who do not face vegetable disease hypothesized to ha market participation.
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Table 2: Summary of hypothesis and variables relationships

Explanatory variables Type  of Measurement Dependent variable
variable

Education level Categorical Level of education + +

Age of household head Continuous Years of age * *

Vegetable farm experience Continuous Participation year on production + +

Market Distance

Continuous Numbers of KM or walking - -

Extension contact Dummy 1 =Yes, 0 otherwise + +
Ownership of motor pump Dummy 1 = Yes, 0 otherwise + +
credit access Dummy 1 =Yes, 0 otherwise + +
Pesticide Application Dummy 1 =Yes, 0 otherwise - -
Start-up capital Dummy 1 =Yes, 0 otherwise + +
irrigation access Dummy 1 =Yes, 0 otherwise + +
Lagged price Continuous  Birr/kg + +
Non-farm income Dummy 1 =Yes, 0 otherwise * *
Transportation Access Dummy 1 =Yes, 0 otherwise + +
Family size Continuous Number of family of HH * *
Land size Continuous Land area in hectare + +
Sex of household Dummy 1=male O=female + +
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4. RESULTS AND DISCUSSION

This chapter deals with demographic, socio-economic and institutional characteristics of potato,
head cabbage and tomato sample producers and traders are discussed in detail. Under this
chapter, also analysis of the marketing margin of actors, structure, conduct and performance of
potato, head cabbage and tomato market are presented. Moreover, the results of econometric
analysis of potato, head cabbage and tomato market participation and market surplus of the

sample producers in the study area are discussed in detail.

4.1. Characteristics of sample producers

4.1.1. Demographic, socio-economic and institutional characteristics of Sample producers by
continuous variables

The study analyzes various demographic characteristics of the sample producers of potato, head
cabbage and tomato, including age, educational level, farming experience, family size, land size
owned, and market distance from the market center. The findings are presented in table 3, which
provides a comprehensive overview of the results.

Potato producer’s characteristics in terms of continuous variables

The average age of participating households is reported as 36.33 years, whereas non-
participating households have an average age of 38.33 years. The age range for participants’ falls
between 24 and 60 years, while for non-participants, it ranges from 30 to 55 years. This
difference in average age and age range indicating there is no a notable age distinction between
the two groups.

Regarding educational level of producers, potato market participants had average educational
level of 5.1 grades which ranges from 0 to 12 grades, while non-participants had average
educational level of 4.11 grades which ranges from 0 to 10 grades. The t-value indicated that
there was no big difference in educational levels between the two groups.

In terms of vegetable farming experience, participant farmers had an average experience of 4.76
years, ranging from 0 to 12 years. On the other hand, non-participants have an average
experience of 0.49 years, ranging from 0 to 11 years. The t-value indicates that farming
experience is statistically significant at 1% level with potato market participation. This implies
that there are significant differences in farming experience between the two groups.

In terms of land size owned, participant households have an average land size of 2.31 hectares,
ranging from 1 to 5 hectares. On the other hand, non-participants have an average land size of
1.87 hectares, ranging from 1 to 5 hectares. These differences between the two groups are
statistically significant, highlighting contrasting levels of land size owned between the two
groups.

Regarding family size, participating households have an average size of 4.24 members, ranging
from 1 to 10. Non-participants, on the other hand, have an average family size of 3.31 members,
ranging from 1 to 10. This difference in family size was statistically significant positively at 1%

significance level, implying variations between the participant and non-participant households.
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Moreover, the average distance of the participants from the nearest market was 3.5 kilometers
which lies between 1 and 10 kilometers, while the non-participants average distance from the
nearest market is 6.23 kilometers which lies between 1.5 and 15 kilometers. The t-value result
along with p-value indicates distance to the nearest market has no significant difference between

the two groups.

It is important to note that farming experience, family size, and land size had strong statistical
significance on potato market participation. This indicates that there are substantial discrepancies

between participants and non-participants in terms of these characteristics.
Head cabbage producers’ characteristics in terms of continuous variables

The average age of participating households is reported as 36.6 years, whereas non-participating
households have an average age of 38.33 years. The age range for participants’ falls between 24
and 60 years, while for non-participants, it ranges from 30 to 55 years.

Regarding educational levels of produces, potato market participants had average educational
level of 4.9 grades which ranges from 0 to 12 grades, while non-participants had average
educational level of 4.45 grades which ranges from 0 to 10 grades.

In terms of vegetable farming experience, participant farmers had an average experience of 4.17
years, ranging from 0 to 12 years. On the other hand, non-participants have an average
experience of 1.03 years, ranging from 0 to 10 years. The t-value indicates that farming
experience had positive and significant relation with head cabbage market participation at 1%
significance level. These indicates that the existence of differences between the two groups.

In terms of land size owned, participant households have an average land size of 2.24 hectares,
ranging from 1 to 5 hectares. On the other hand, non-participants have an average land size of
1.97 hectares, ranging from 1 to 5 hectares. Again, the t-value is statistically significant at 1%
level of significance positively. These indicate differences between the two groups.

Regarding family size, participating households have an average size of 4.05 members, ranging
from 1 to 10. Non-participants, on the other hand, have an average family size of 2.81 members,
ranging from 1 to 5. Family size had positive and significant relation with head cabbage market
participation at 1% significance level. This implies variations between the participant and non-
participant households.

Moreover, the average distance of the participants from the nearest market was 4.08 kilometers
which lies between 1 and 15 kilometers, while the non-participants average distance from the
nearest market is 5.45 kilometers which lies between 1.5 and 15 kilometers.

It is important to conclude that farming experience, family size, and land size, had strong
statistical significance with head cabbage market participation. This indicates that there are
substantial differences between participants and non-participants in terms of these

characteristics.
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Tomato producers’ characteristics in terms of continuous variables

The average age of participating hou