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ABSTRACT

In Ethiopia, wheat is a crucial cash crop and for food security in rural areas, particularly in
the Wombera district in the Metekel zone. However, productivity and market linkages are low
due to use of low quality improved seeds, lack of market information, lack of extension and
training services, low fertilizers application. Previous studies have focused on analyzing of
wheat value chain without considering wheat product upgrading techniques and value
addition practices. The objective of this study was to analyze wheat value chain in Wombera
district. Quantitative and qualitative data were collected using structured questionnaires,
focus group discussions, and key informant interviews from primary and secondary sources.
A multi-stage sampling procedure was used to select 187 wheat producers from 3 kebeles,
while purposive and random sampling was used to select 25 traders and 22 consumers
respectively. Descriptive statistics and econometric models were used for data analysis.
Multivariate probit models (MVP) were used to examine factors influencing wheat producers'
participation in product upgrading and value addition practices. The major wheat value
chain actors were input suppliers, smallholder farmers, local collectors, cooperatives,
retailers, and consumers while, the key service providers were district agriculture,
cooperatives, microfinance, and trade road and transportation offices. The result of MVP
models revealed that variables like sex, education, family size, farming experience, extension
contact, training service, credit service, and TLU positively whereas age and market distance
negatively influence household’s participation in product upgrading techniques. Variables
like family size, farming experience, market information, extension contact, training, credit
service, adoption of improved seed, and fertilizer application positively while age negatively
influenced households' participation in value addition practice. Production and market
constraints were shortage of improved seed, high input costs, inadequate credit services, low
soil fertility, low yield, and balance cheating. The study emphasizes the importance of value
addition practice and product upgrading in strengthening the wheat value chain. So,
promoting farmer membership in cooperative, increasing extension and training visits, and
raising awareness about livelihood improvements through product upgrading and value

addition practices.

Keywords: - Ethiopia, Multivariate probit model, Product upgrading, Value addition, Value
chain analysis, Wheat
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1. INTRODUCTION

1.1. Background of the study

Agriculture contributes significantly to the global GDP, accounting for 31.3%, with over 60%
of the population relying on it for survival (Shifera, 2020). Latin America and Sub-Saharan
Africa are the most heavily reliant, accounting for 90% with small-scale agriculture playing a
crucial role in rural economies depending on agriculture, mostly providing food and income
sources (Tuan, 2023). According to Tafese (2023) and Gosa et al. (2023), the agricultural
sector accounts for over 43% of Ethiopia's GDP, contributes over 90% of its export revenue,

supplies 70% of the nation's industrial raw materials, and 84% of employment.

Cereal crop production and marketing are common worldwide especially in the agricultural
sector. According to Ulisido and Abebe (2020), in the global cereal markets, 410.9 million
tons were exchanged while Africa contributed 7.03% (28.89 million tons) of the global output
of cereal crops. Production and commercialization of cereal crops contribute significantly to
the national GDP, accounting for about 30% (Abate et al., 2022). The majority of people
consume cereal grains in both developed and developing countries (60 and 30 percent
respectively) (Olugbire et al., 2021). In Ethiopia cereal crop production and marketing are
important to Ethiopia's economic development and growth. According to Ulisido and Abebe
(2020), the majority (60%) of employment opportunities in the rural sector covers 40% of a

household's food expenses.

Wheat (Triticum aestivum L.) is one of the cereal crops that is grown and sold on a global
scale, which accounts for 15% of the world cereal crop sowing areas (Alemu et al., 2022). In
terms of industrial and food production, wheat is the second most significant cereal crop in
the world after rice, and it is traded globally(Abate et al., 2022). In Africa including Ethiopia
and sub-Saharan countries, wheat is one of the systemic food security crops that attempt to
bridge the determined food gap. It moreover plays a critical part in the improvement of the
agricultural sector and enhancement of the income levels and job circumstances of farmers in

developing nations (Addis et al., 2019).



In Ethiopia, wheat production and marketing are getting jobs for millions of farmers. The
government encourages increased wheat production for poverty alleviation (Senbeta and
Worku, 2023). It is estimated that 15-20% of Ethiopia's sold wheat is produced by large-scale
commercial farmers. Furthermore, to achieve national food self-sufficiency through rain-fed
and irrigation sources, wheat has been chosen as one of Ethiopia’s target crops. With 80% of
the wheat produced going towards consumption, only 20% of the grain is sold, despite its

enormous potential (Minot et al., 2019).

Ethiopia is the second largest wheat-producing country in Africa next to South Africa, ranked
fourth next to teff, maize, and sorghum in area coverage, and in 2021/22 wheat was grown on
2.1 million hectares of area. The total yearly production of grain is 6.7 million tons, with
average productivity of 3.0 and 4.0 per ha under rain-fed and irrigated circumstances,
respectively (Tadesse et al., 2022). According to Mohammed (2018), wheat is the primary
food crop for both urban and rural households in Ethiopia. Smallholder farmers typically sell
the majority of their harvested wheat to cover costs such as taxes, loans, and other expenses.
According to Anteneh and Asrat (2020) and Rabo Usha (2022), the main wheat-growing
regions in Ethiopia are Oromia (57.4%), Amhara (27.4%), SNNP (8.7%), and Tigray (6.2%).
However, in Ethiopia about 95% is produced by small-scale subsistence farmers who depend
on rain-fed, mixed farming with modest inputs and traditional technology (Abebe et al.,
2022).

According to Elias and Haji (2021), two primary types of wheat are developed in Ethiopia:
durum wheat (Triticum turgidum var durum L.) and bread wheat (Triticum aestivum L.).
Durum wheat is favored for spaghetti and macaroni and is additionally traditionally developed
on heavy black clay soils of the highlands. Bread wheat is the foremost commonly grown
wheat assortment in Ethiopia. It is among the foremost important crops grown within the

nation both as a food source for consumers and as a source of income for farmers.

Similarly, in Metekel Zone, wheat is among the most important cereal crops grown by
smallholder farmers next to maize and teff. It ranked third in area coverage after maize and
teff and it is a major source of livelihood for farm households in the zone (Kebede, 2022).

There is potential for the production of field crops, grains (maize, teff, rice, wheat, and



barley), lowland legumes (field bean, soybean, pigeon pea, and cowpea), and oilseeds
(sesame, soybean, peanut, noug). The agricultural production area coverage in the 2020/21
production season in the Metekel zone was 157,896.65 hectares, of which 105,975.29 hectares
were cereals. In the production season of 2020/21, the grain harvest was 3,907,236.26

quintals, with grain taking a large share, yielding 3,065,158.00 quintals (Kebede, 2022).

In Wombera District, wheat makes a significant contribution to meeting important farmer
goals, such as food supply and cash needs. The area allocated in the district for the production
of bread wheat in 2021/2022 was 8,714 hectares of land and the production was 387,948
quintals with an average productivity of 38.5 quintals per hectare (Agriculture, 2023). The
sector is characterized by its rain-fed and smallholder agriculture. The study area includes
mixed agricultural zones where crops are grown for food and cash. Livestock are raised for
supplemental purposes as a security measure during food shortages and to meet farmers' cash
needs.

Despite its importance, many problems hinder Ethiopia in general and the study area in
particular from producing and marketing wheat: lack of improved seed; low wheat product
prices; high cost of fertilizer; pesticide; and seeds; high combiner harvest costs; reduced soil
fertility; lack of sustainable outlets; lack of infrastructure; lack of access to credit; lack of
market information; low input quality; weak market linkage; weak producer bargaining
power; weak extension services; and insufficient financial resources are the major limitations
in wheat production and marketing as identified by (Anteneh and Asrat, 2020, Senbeta and
Worku, 2023). To achieve the desired level of outcome from the production and marketing of
wheat, a modern marketing system including better communication, transportation, storage

facility, and financial arrangement are critical factors.

Hence, it is essential to upgrade the standard wheat production system to change the method
of production and improve the quality of the final product. In addition, the encouragement of
multi-actor linkage and interactions facilitates the sharing of information and knowledge,
improvement of capacity, collaborative learning, and ongoing solving of problems thereby

allowing poor producers to participate in competitive marketplaces.



Therefore, this study aimed to identify wheat value chain actors, supporters and their roles,
assess the factors influencing the participation decision of wheat producers in product
upgrading and value addition practices as well as identifying major constraints and
opportunities in wheat production and marketing in Wombera district of the Metekel Zone.

1.2. Statement of the problem

Several actors are involved in the cereal crop value chain in Ethiopia. Agricultural producers
in general and wheat producers in particular depend on their ability to access resources in a
value chain, find a market for their surplus production and produce value added or high
quality goods. A producer's position in a value chain therefore determines their access to

resources, knowledge/information and markets (Mamo et al., 2018).

Ethiopia struggles with weak market linkages and production in wheat due to a lack of
coordination, lower demand for superior products, a low rate of wheat variety adoption, low
utilization of recommended farm inputs, lack of knowledge, infrastructure, financial
resources, market information, weak extension services, and inability to meet international
standards resulting in low value-added products before reaching to the final consumers
(Tafese, 2023).

In Wombera district, weak linkages in the wheat production and marketing value chain
prevent various actors from benefiting from the current market channels. The reasons for this
are lack of support, inadequate infrastructure, low value addition practices, inaccurate market
information, lack of collaboration, low producer prices and high consumer prices. In addition,
smallholder farmers were selling weakened wheat without value addition at low market
prices, wheat variety dissemination was low, fertilizer use was low and wheat production was
traded at low quality (Agriculture, 2023, Districit and Trade, 2023).

Therefore, value chain analysis is a useful technique that helps to understand the general
trends along the chain and to identify the causes of inefficiency in order to identify possible
areas where technological and legal solutions can be applied. It also identifies constraints and
opportunities in the flow of goods, information and money across the different stages of the
chain that can improve the performance of individual actors as well as the overall contribution
of the chain (Ulisido and Abebe, 2020).



Different researchers published findings on the value chain, supply chain, and market chain
analysis of wheat in different parts of Ethiopia in different years. Among those, Usman (2016)
analyzed the value chain of wheat in Sinana district, Habte et al. (2016) analyzed the supply
chain of wheat in Arsi and East shewa zones, Tadesse and Aman (2017) analyzed the value
chain of bread wheat in Minjar shenkora district, Amhara region, Mohammed (2018)
analyzed the value chain of wheat in Lanforo district, Addis et al. (2019) analyzed value chain
of wheat in Dembecha district, Ulisido and Abebe (2020) analyzed value chain of wheat in
Denaba kebele, Dodola district, Elias and Haji (2021) analyzed the market chain of wheat in
Misha district, Molla et al. (2022) assessed the determinants of the wheat value chain in north
shewa zone, and Tafese (2023) analyzed the market chain of wheat in Basoliban district.
However, these studies were not without shortcomings. First, most of the studies were
concentrated on the Bale and Arsi zones. Second, those researchers constructed a value chain
map of wheat, identified wheat value chain actors and their roles, identified constraints and
opportunities in wheat production and marketing, identified the market channels and their
profit margin, identified factors affecting wheat market supply and identified determinants of
market outlet choice decisions in the different regions of Ethiopia. But, they are no
considering key factors affecting product upgrading and value addition techniques in wheat
value chains, which are crucial for achieving competitive advantage and improving the

position of smallholder farmers in the value chain.

Furthermore, previous studies have addressed the methodological gap in understanding
household participation in product upgrading and value addition of cereal crops. Akite et al.
(2021) used logit models to assess factors affecting non-technological upgrading strategy for
the rice market improvements, Atnafu Delele (2020) used probit model to analyze
participation decision of households on value addition of soybean, Molla et al. (2022) used
logit model to assess factors affecting the decision of participation in wheat value addition,
Maku et al. (2023) used probit model to analyze the factors influencing youth participation in
maize value addition. Various models have been used considering product upgrading and
value addition as a single activity but there are different techniques of wheat product
upgrading and value addition practices. Hence, a multivariate probit model would fill this gap

and provide a more comprehensive understanding.



As far as the researcher is aware, no research has been done in the study area that specifically
addresses wheat value chain analysis in general and the factors influencing wheat producers’

choices to upgrade their products, and value addition practices in particular.

Therefore, the motivation behind this study was to fill information and knowledge gaps by
identifying wheat value chain actors, supporters and their roles, assessing determinants of
smallholder wheat producers’ participation decisions in product upgrading and value addition
practice, and identifying major constraints and opportunities in wheat production and

marketing for future intervention in the study area.

1.3. Research questions

1. Who are the wheat value chain actors, supporters and what are their roles?

2. What factors are affecting the participation decision of wheat producers in product
upgrading practices?

3. What factors are affecting the participation decision of wheat producers in value addition
practices?

4. What are the key constraints and opportunities in wheat production and marketing?

1.4. Objectives of the study

1.4.1. General objective

The general objective of the study was to analyze the wheat value chain in the Wombera
district of Metekel zone, Benshangul Gumuz, Ethiopia.

1.4.2. Specific objectives

1. To identify wheat value chain actors, supporters and their respective roles in the study
area.

2. To assess factors affecting smallholder wheat producer’s participation decision in
product upgrading techniques in the study area.

3. To assess factors affecting smallholder wheat producer’s participation decision in value
addition practices in the study area.

4. To identify major constraints and opportunities in wheat production and marketing in the
study area.



1.5. Significance of the study

The study produced useful information on the value chain analysis of wheat, which was to
identify wheat value chain actors, supporters and their roles, assess factors influencing wheat
producers' participation decisions in product upgrading and value addition practice, and
identify major constraints and opportunities in wheat production and marketing at various

levels to make relevant decisions to intervene in the value chain.

The study finding is also helpful to extension service providers, government and non-
governmental organizations, input suppliers, producers, traders, consumers, and marketing
agents in helping them to make their own decisions through improved marketing linkage by
closing information gaps. It also helps to close knowledge gaps on the topic at hand and
advance understanding of the factors that influence product upgrading and value addition
practice. Furthermore, it could be used as a reference for further research on similar topics and

corresponding issues.

1.6. Scope and limitations of the study

This study was focused on analyzing the wheat value chain in the Wombera district Metekel
zone, Benshangul Gumuz, Ethiopia. Specifically, it focuses on the roles of value chain actors
and supporters in wheat value chain, assessing factors that influence participation decisions of
wheat producers in product upgrading and value addition techniques and identifying major
constraints and opportunities in wheat production and marketing by using cross-sectional data
which was collected data from three (3) kebeles of Wombera district at one time.

However, the study was limited to only one of the seven (7) districts of the Metekel zone due
to time, financial limitations, and other resource limitations. Hence, the generalizations of the
findings are only possible in the study area and location with similar socioeconomic

characteristics.



1.7. Organization of the thesis

This thesis is organized into five sections: section one illustrates the study introduction
background, statement of problem, research question, research objectives, scope and
limitations, and significance of the study. Section two provides a comprehensive review of
theoretical and empirical concepts related to the market chain and value chain analysis of
wheat. Section three details research methodologies, including a description of the study area,
research design, sample size, data collection, analysis, and hypothesis, while section four
provides detailed results and discussion, and section five presents a summary, conclusions,

and recommendations.



2. LITERATURE REVIEW

This section of the thesis tries to present key terminologies, and relevant literature, such as the
concept and definition of value chains, value chain analysis, value chain mapping, governance
and upgrading, and numerous relevant subjects that are in line with this study. Additionally, it
makes an effort to examine the findings of relevant empirical studies that were conducted in

different parts of Ethiopia which are nearly related to the topic of wheat value chain analysis.

2.1. Definition and basic concepts related to value chain

Supply chain: refers to an integrated process variety of different corporate organizations
(such as suppliers, manufacturers, distributors, and retailers) collaborate in the supply chain to
obtain raw materials, transform these materials into specific final goods, and then transport
these final products to retailer (Mohammed, 2018, Nitsuh, 2019, Zainol et al., 2023).

Value chain: refers to the full range of actions necessary to move a good or service through
the many stages of production, such as physical transformation, the input of diverse producer
services, and consumer demand response (Addis et al., 2019, Udhayan et al., 2023, Crescenzi
and Harman, 2023).

Value addition: The process of changing a product's current place, time, and form
characteristics to increase its economic value and make it more appealing to consumers in the
marketplace is known as value addition. This process involves adding value to raw materials
that already have intrinsic value (Addis et al., 2019, Atnafu Delele, 2020). Value-adding
activities include a variety of processes, such as manufacturing a product in a way that
increases its value or changing the physical characteristics of the product (such as turning

strawberries into jam or milling wheat into flour) (Mohammed, 2018).

Value chain actors: are those involved in input supply, production, processing, marketing,
and, consumption of agricultural products. Direct participants in the value chain include rural
and urban farmer cooperatives, processors, traders, retailers, cafes, and consumers, while

indirect participants include credit agencies, business service providers, the government,



researchers, and extension agents who provide financial or non-financial support services
(Atnafu Delele, 2020, Tuoi and Son, 2023).

Value chain map: a straightforward diagram to show the relationships between participants
in a value chain and other market participants. Actor relationships, product flows, information
flows, service flows, and other things like cost and margin of value chain actors are all things
that need to be mapped (Addis et al., 2019, Atnafu Delele, 2020).

Value Chain upgrading: it is a technique by which businesses or sectors improve their
position and competitiveness in a value chain. It involves strategically improving business
processes, outcomes, roles, or overall positioning to improve value generation, profitability,
and sustainability (Akite et al., 2021, Lule et al., 2024).

Wheat: is a crucial cereal crop for the majority of the population, enhancing income levels
and livelihoods for smallholder farmers (Addis et al., 2019, Anteneh and Asrat, 2020).

2.2. Value chain analysis and its importance

Porter's value chain analysis, first proposed in 1985, is a technique to illustrate how the
construction of value relates to the ultimate consumers. Value chain analysis looks at all of
the steps that must be taken to create a product or service, the actors who carry out those steps
in a vertical chain, and the final users of the good or service. This technique enhances
competitiveness, reduces costs, and increases market share, ultimately leading to increased
profitability. According to Ulisido and Abebe (2020), Value chain analysis generally
addresses value chain mapping of actors, identifying the distribution of benefits of actors in
the chain, value chain upgrading, and value chain governance.

2.2.1. Value chain mapping

It is a schematic snapshot of the key value chain actors, and their functions and indicates the

flow of raw material, products, money, and information at a given point in time (Haji et al.,
2020), It systematically maps the actors engaged in different activities of input supplying,
production, distribution, processing, marketing, and consumption of a particular product
(Kasahun, 2020).
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Value chain actors: are those who directly deal with the products (produce, sell, buy, and
process) and they can take title to the product for a specific period. These actors include input

suppliers, producers, traders, processors, and consumers (Tafese, 2023).

Chain supporters: are indirect actors who provide services or support the functioning
of the value chain. These include financial or non-financial service providers such as
banks and credit agencies, business service providers, government, researchers, and

extension agents (Wondim, 2021).

Chain influencers: those whose activities impede or foster the value chain activities for
instance land tenure, tax, standards, infrastructure, policy, rule and regulation, waste disposal
system (Mabharwana et al., 2023).

2.2.2. Value chain governance

Value chain governance refers to the set-up of connections and communication channels
between its participants. Inter-firm connections and institutional procedures are how non-
market coordination of chain activity takes place (Usman, 2016). Value chain governance is
particularly important for the generation, transfer, and diffusion of knowledge leading to
innovation, which enables firms to improve their performance (Kabeta, 2018).

2.2.3. Value chain upgrading

Upgrading is the process of acquiring technological skills and market connections that allow
businesses to become more competitive and engage in higher-value activities (Akite et al.,
2023). It also makes an effort to understand the potential and constraints of relationships
within value chains for upgrading the businesses of developing nation firms (Akite et al.,
2023). According to Mehta (2022), one important element in the upgrading of value chains is

"know-how" production. The five categories of upgrading are as follows:

Process upgrading: improving efficiency (i.e., producing more for the same level of inputs
or producing the same amount of output for fewer inputs), meeting standards, and receiving
certifications. It produces the same product more efficiently by utilizing new technologies or

different management strategies (Kedir, 2018).
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Product upgrading: it includes new product development, new product variety development,
and line expansion. It does it faster than competitors by developing new products or

upgrading existing ones (Kedir, 2018, Lule et al., 2024).

Functional upgrading: Increasing value added by shifting the locus of activities to different
links in the value chain, such as from manufacturing to design, or by changing the mix of
activities carried out within the production (for example, taking responsibility for or

outsourcing accounting, logistics, and quality functions) (Usman, 2016).

Inter-sectoral upgrading: operating in the new market channel while maintaining the same
value chain. Inter-sectoral upgrading in wheat goes beyond improvements within the wheat
production chain itself. It focuses on how the wheat sector can leverage connections with

other industries to create a more dynamic and high-value wheat economy (Kedir, 2018).

Chain upgrading: chain upgrading in cereal crops refers to improvements made at various
stages in the process of getting cereal grain from field to market. This can involve several
actors from the farmers themselves to processors, distributors, and retailers. new value chain
was entered by the idea of upgrading formally acknowledges relative endowments and the

consequent presence of value (Usman, 2016, Kedir, 2018).

2.4. Product upgrading practices

Product upgrading techniques are a set of strategies used to enhance a product's value
proposition in the market. According to Lule et al. (2024), a key strategy for raising quality
and satisfying consumer demands is the adoption of improved varieties crucial for wheat
product upgrading due to their enhanced quality product, increased yields, meeting market
demands, and improved profitability. Ethiopian smallholder farmers and other smallholder
farmers in developing countries share the practice of producing local varieties. The utilization
of low-quality, locally-grown seed varieties reduces wheat productivity and quality, which

influences market prices.

Fertilizer application is significant for wheat product upgrading by enhancing grain quality,
yield quantity, and disease resistance, to increased protein content. Balanced nitrogen and
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potassium levels also contribute to disease resistance. In Ethiopia fertilizers are used to
produce cereal crops including teff, maize, wheat, barley, and sorghum, using more chemical
and inorganic fertilizers can increase productivity and production, especially in wheat grain
yields. This results in meeting market demands, increased profitability, and enhanced resource
efficiency (Dabessa Iticha et al., 2021).

The application of herbicides is currently the most common method for weed control in
agriculture among farmers. Chemicals that kill or suppress unwanted plants (weeds) that
compete with crops for water, nutrients, and sunlight and they help crops grow better and
produce higher yields. It offers an economically feasible to manage weeds and produce crops
(Munaweera and Jayasinghe, 2018).

The application of pesticides in the production of wheat is crucial to control a variety of pests
from disease and pests that reduce yield, low quality; low market returns, and damage to the
crop. Pests and diseases are affecting agricultural products, affecting quantity and quality.
Pesticides are used to control diseases, increase production, and maintain aesthetics. However,
misuse and excessive use by small-scale farmers harm human health and the environment. To
address these issues, appropriate pesticide application in the right quantities and at the right

time is necessary (Radosavac and Knezevi¢, 2017).

2.5. Value adding practice to agriculture

Value addition can take several forms, encompassing various aspects such as innovativeness,
delivery flexibility, quality, pricing, and delivery timeframes. It can also include
implementing innovative techniques for managing products that improve a farmer's ability
and dependability to satisfy market demand. Changing the form of the commaodity to create
form utility by cleaning wheat involves removing dust, weed seeds, stones, broken kernels,
chaff, and large debris through various methods and it ensures higher purity of grains before
they are marketed. (Time utility) proper wheat storing allows farmers to keep wheat for a
period of time through various materials that give farmers the freedom to wait for better
market conditions or for higher prices before selling their crop. This can be especially
valuable if the immediate post-harvest prices are low. (Place utility) transporting wheat in
bulk through cooperatives is often more efficient and cost-effective than individual farmers
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handling their transportation through various transportation means. This reduces overall costs
and increases profit margins for farmers because cooperatives connect them with a wider
market, offering the right place to sell their wheat for potentially higher prices. Farmers
should take note of value addition since it has the potential to turn unprofitable farming into
one (Maku et al., 2023, Molla et al., 2022).

2.6. Challenge and opportunity of wheat production and marketing in Ethiopia

Tadesse and Aman (2017) and Ulisido and Abebe (2020) major constraints in wheat
production include diseases, weeds, low soil fertility, lack of improved seed variety, reduced
farmer awareness of improved farming practices, high cost of combined harvesting as wheat
farmers in the region follow a mechanized wheat production system, lower availability, and
effectiveness of many pesticides available in the region market: The untimely supply of
fertilizers, a lack of capital to buy agricultural inputs, as well as high prices for seeds,
chemical fertilizers, and pesticides were the factors affecting the production and productivity
of wheat in Ethiopia. Marketing and production opportunities for wheat, demand growth, the
establishment of infrastructure facilities including telecommunication, power, and financial
institutions, management of storage subsidized seed delivery, subsidized fertilizer

distribution, and government policies aimed at industrialization and towards agriculture.
2.7. Empirical Reviews
2.7.1. Wheat value chain actors in different areas

The value chain approach was employed by Tadesse and Aman (2017), to examine the value
chain analysis of bread wheat in Minjar shenkora district, and identify the actors and their
responsibilities in the chain such as smallholder farmers, whole bread wheat grain traders;
processors, processed bread wheat trader, and consumers were major actors. In his study
area, he also studies chain governance and value chain enablers. In a similar vein, the authors
discovered that chain actors transmitted information in both directions. The author did not

identify input suppliers and did not study upgrading strategies in the study area.
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Mohammed (2018) studied on wheat value chain in Lanforo district. The result of his study
identifies value chain actors, such as input suppliers (like agricultural and rural development
offices, primary cooperatives, and private input suppliers), producers, rural assemblers,
wholesalers, retailers, primary cooperatives; union, flour (factories, wholesalers, and retailer),
brokers, and consumers are major wheat value chain actors in his study area. A value chain
approach was also used to study value chain enablers such as input and equipment providers,
financial services, extension services, and technology supplies. The researchers also studied
value chain governance but did not study wheat value chain upgrading in the study area.

Addis et al. (2019) also used a value chain approach to study the analysis of wheat value
chain in the Dembecha district, west Gojjam zone, and identified value chain actors and
supporters, such as input suppliers (Cooperatives Agricultural Developments Office,
individuals, and private shops) who provide different inputs like seeds and fertilizers,
producers, traders (collectors, local alcohol processors, hotels/restaurants/bread sellers/bakers,
flour sellers, wholesaling, are the actors in wheat value chain in his study area. The authors
also discovered that chain actors in his study area had a two-way flow of information. The

author did not study chain governance or upgrading in their study area.

Ulisido and Abebe (2020) analyzed wheat value chain in Denaba kebele, Dodola district, the
result of their study identifies the value chain actors such as producers, collectors,
wholesalers, retailers, and consumers are the major actors in the wheat value chain in his
study area. The author has identified value chain supports. A value chain approach was also
used to study value chain supporters such as banks, universities, NGOs, research institutes,
and cooperatives. The author did not study value chain upgrading or value chain governance

and did not identify input suppliers in the study area.

Elias and Haji (2021) market chain analysis of wheat in Misha district, the result of his study
identifies the value chain actors such as producers, local collectors, wholesalers, retailers,
processors, and consumers are the major actors in the wheat value chain in his study area. The
author did not identify value chain supports, value chain upgrading, or value chain

governance and did not identify input suppliers in the study area
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As concluded from the above literature, value chain actors of the same product, their roles,
and linkages are different from place to place. Moreover, some functions or roles are

performed by more than one actor, and some actors perform more than one role.

2.7.2. Factors affecting participation decision in product upgrading techniques

In this section empirical review of documents and studies relevant to this study is made. Some
empirical studies have been conducted by different researchers on value chain upgrading but
product upgrading particularly on wheat is very limited as a result of this the review mainly
included the studies conducted on agricultural products with many related crops. Different
studies were conducted to assess factors affecting agricultural producers’ participation

decisions in different aspects of upgrading.

Doti (2018) studied on determinants of dairy value chain upgrading by smallholder in central
Ethiopia used a probit model to analyze factors affecting smallholder farmers' decision to
participate in dairy value chain upgrading (process and value added upgrading) in central
Ethiopia. The result of the model revealed that the household's experience, quality of milk
supplied, level of education, total income generated, and access to market information found
to significantly and positively influence the probability of smallholder participation in dairy
value chain upgrading. Likewise, distance to the main road and operational cost had a

significant and negative influence on the probability participation in upgrading.

Steffens et al. (2020) adopting the innovative, strategic approach to value chain upgrading
and its impact on Tanzanian agricultural households. The factors influencing upgrading
strategies that seek to improve certain aspects of crop production, postharvest processing,
sale, and consumption were assessed by the authors using a logistic regression model.
Therefore, upgrading methods were positively and significantly impacted by perceptions of
land security, membership in agricultural organizations, communal processing, microcredit
groups, and collective processing. However, employment and knowledge of off-farm pay

were found to have a negative and significant impact.

Akite et al. (2021) used logit models to assess factors affecting non-technological upgrading

strategy (horizontal, vertical, and inter-chain upgrading strategies) for the rice market
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improvements in Uganda. The author found that distance to the output market, access to credit
service, access to market information, and spot marketing positively and significantly
influenced horizontal linkage upgrading. Likewise, family size, crop farm income, access to
market information, spot market, marketing under farmer groups, and individual marketing
significantly and positively influenced rice vertical linkage upgrading. In contrast, experience
rice farming had a significant and negative effect on it. Moreover, revealed that
using hired labor, access to market information, and contract farming significantly and
positively affect inter-chain upgrading.

Lule et al. (2024) studied on tomato value chain analysis in jimma zone used mvprobit to
analyze factor affecting tomato product upgrading techniques founded that age and market
distance had a significant negative correlation with product upgrading while family size,
farming experience, year of school, access to market information, training, seed, and pesticide

had a significant positive influence on one or more techniques for product upgrading.

2.7.3. Factors affecting participation decision in value addition practices

Studied on wheat value chain analysis in the Sinana district and used probit model to analyze
the variables influencing farmers' participation in wheat value addition. Variables like market
information ,access to extension service, access to credit service were positively and
significantly affect probability of farmers to participate in wheat value addition whereas,
market distance and quantity of produced wheat affect negatively and significantly (Usman,
2016).

Atnafu Delele (2020) analyze soybean value addition in the Pawe district of northwestern
Ethiopia used probit model to analyze the variables influencing farmers' participation in
soybean value addition. According to the study, farmers' propensity to add value to soybeans
was positively and significantly influenced by the age, selling price, and quantity of soybeans
produced and negatively and considerably impacted by the distance nearest to the urban

market, disease, and storage.

Molla et al. (2022) studied on determinants of wheat value chain in North Shewa Zone

,Ethiopia used logistic regression model to assess factors affecting the decision of
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participation in wheat value addition. The result of his study indicated that family size and
access to market information positively and significantly affect the participation of
households in value addition activities. The decision to engage in wheat value addition was
influenced by total livestock production and distance from the market negatively and

significantly other independent variables were found insignificant in his study.

Maku et al. (2023) conducted on youth participation on maize value addition in Gulu district
used probit model to analyze the variables influencing youth participation in maize value
addition in Gulu district, Uganda. The result of the model revealed that access to market
information, training, extension service, location, age, education, and land size was

influencing youth participation in maize value addition significantly.

2.8. Conceptual framework

This section is to accomplish the predefined objectives by examining the causal relationship
between the dependent variables and hypothesized independent variables.as figure 1 below
show that factors influencing the likelihood of smallholder wheat producers participation in
product upgrading techniques and value addition practice include demographic factors ,socio
economic factors, and institutional factors were reviewed factor affect decision of
participation as determined by theoretical and empirical assessments. The likelihood of value
addition and product upgrading may be influenced by the relationships among value chain

actors.
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Figure 1: Conceptual framework of wheat value chain

Source: own sketch by reviewing (Tadesse and Aman, 2017, Addis et al., 2019, Atnafu
Delele, 2020, Elias and Haji, 2021)
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3. RESEARCH METHODOLOGY

In this chapter, the description of the study area, research design, data types, sources, methods
of data collection, sampling technique, and sample size determination are mostly described. It
also describes the methods of data analysis.

3.1. Description of the study area

Metekel zone: is one of the three administrative zones of the western Ethiopia Benshangul
Gumuz Regional State. It shares borders with the Awe zone in the east, Kamashi zone in the
south, Western Gondar in the north, and North Sudan in the west. It has three agroecologies,
Dega, Kola, and Woynadega, and has seven districts. One of the seven districts in the Metekel
zone is Wombera (Melak, 2016).

Wombera District: is located in the Metekel zone's northwest and is bordered by the
Kamashi Zone on the south and west, the Beles River on the north, which divides it from
Guba and Dangur, and Bulen on the east, the Abay River marks the border between Wombera
and the Kamashi Zone (Woldie, 2018). This is 675 km from Addis Ababa, 525 km from
Assosa, and 190 km from Metekel Zone. It was composed of three types of Agroecology:
17% Dega, 11% Wendiga, and 72% Kola. The annual mean temperature fluctuates between
6-36 °C, while the annual mean rainfall ranges from 900 to 1740 millimeters. Between 2000
and 3000 meters above sea level, the altitude ranges. The district has 36 kebeles, of which 2
are urban, 17 are Dega, and 17 are kola (Agriculture, 2023). The main annual crops farmed by
the majority of farmers in Wombera are maize, wheat, teff, sorghum, sesame, beans, coffee,
and barley lists wheat, teff, maize, and barley as other marketable crops (Agriculture, 2023).

One of the most common cereal crops farmed and sold by households in the Wombera district
was wheat. In terms of area covered, wheat production is second next to teff in the district,
and compared to teff which supplies less than 30% of the market nearly half of the district's
produce is wheat. Additionally, the district's demand for wheat has increased as a result of
growing alcohol (areqi and tella) production which is increasingly becoming an important
business for women. As a result, all households in the district produce and supply wheat and
they use maize and teff as substitutes for wheat for household consumption (Agriculture,
2023).
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Figure 2: Map of the study area

Source: sketch by own manipulate from Ethiopia map using Ethio- GIS

3.2. Research design

A cross-sectional study design was employed to study wheat value chain actors, supporter,
their roles and factors affecting participation decisions of smallholder wheat producers in
product upgrading and value addition practice in Wombera district. To achieve the objective

of the study data was collected at one time from the sampled respondents.
3.3. Data sources, types, and methods of data collection

3.3.1. Data types and sources

Both quantitative and qualitative types of data were collected from primary and secondary
sources. Quantitative data related to demographic, socioeconomic, and institutional

characteristics was collected from the sampled respondents.
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3.3.2. Methods of data collection

The primary data was collected through structured interviews, group discussions and key
informant interviews. A supervisor and three enumerators were used for data collection. The
enumerators were trained and the questionnaire was pre-tested on 20 households to assess the
design, clarity, relevance and interpretation of the questions by translating the questionnaire
into the local language (Amharic). In addition, the time required for a survey was determined
and changes were made based on the feedback from the pre-test. To collect qualitative data,
focus group discussions were conducted with three groups of eight farmers from each of the
three kebeles in the sample. Interviews were also conducted with cooperative staff, district
agriculture and natural resources staff, and road and transportation department staff. In
addition, secondary data was collected from published and unpublished sources as well as
from the District Offices of trade, Roads and Transportation, Agriculture and Natural

Resources, and the Cooperative Office.
3.4. Sampling procedures and sample size determination

3.4.1. Sampling producers of household heads

Multi-stage sampling procedures were used to select the sample households in the study area.
In the first stage, out of 36 kebeles in Wombera district, 13 kebeles were purposively selected
based on their potential for wheat production. In the second stage, three (3) kebeles were
selected from the 13 potential kebeles using a simple random method. These kebeles have the
same rainfall distribution, soil type and temperature. In the third stage, wheat producers were
selected from each kebeles with probability proportional to sample size (Table 1). Then, the
predetermined sample sizes of wheat producers were selected from each sample kebeles and
interviewed using a simple random sampling technique. The sample size of wheat producers
was determined using the following formula by Yamane (1967) to obtain a representative

sample for proportions.

n=_ N 2100 - a7
" 1+N(e?)  1+2100(0.072)

Where, n = sample size; N = population size of wheat producers in three kebeles; e = desired

level of precision. For this study, a 7% precision level was used, the reason behind this
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precision level is that if the precision level is less than 7% the sample size may be very high
and it needs more time and budget. Therefore, due to time and budget constraints the above-
listed precision level was used so by using the above-mentioned formula 187 wheat-producer

households were interviewed from the district.

Table 1: Proportional distribution of sample households in each kebeles

Sample of kebeles Number of wheat Proportion (%) Sample size (n)
producers

Menesibu 801 38.14 72

Addis Alem 656 31.23 58

Senkora 643 30.63 57

Total 2100 100 187

Source: - (own computation, 2024) based on data from agriculture and natural resource office

3.4.2. Sampling of traders and consumers

According to (Districit and Trade, 2023), in one district, 80 licensed wheat traders were
registered in the trading, road and transport offices, but wholesalers and processors were not
registered. For this study, a sample of 25 experienced wheat traders (9 collectors and 16
retailers) who have been in wheat trade for a long time because many wheat traders in the
district are not registered and have not been in wheat trade for long. In addition, 22 wheat
consumers were randomly selected. The randomly selected consumers were replaced by other
randomly selected consumers if the selected consumers had not consumed wheat in the last

five months.
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3.5. Methods of data analysis

To achieve the objectives of this study, the data obtained from the sample respondents were
analyzed using two types of data analysis, namely descriptive statistics and econometric
models. STATA version 14.0, SPSS version 20.0 and Excel software were used to enter and
analyze the data.

3.5.1. Descriptive analysis

Descriptive statistics including mean, max, min, percentage, frequency, and standard
deviation were used in the process of examining the demographic, socioeconomic, and
institutional characteristics of sampled producers, traders, and consumers. To test the
significance of the explanatory variables inferential statistics such as the chi-square test and t-

test were employed.

Value chain analysis: is the process of breaking a chain into its component elements to
better comprehend its composition and operation. Establish chain governance, or leadership,
to aid in the construction and strengthening of the chain. Then, decide which chain activities
provide value, and allocate costs and added value to each activity. The analysis entails
identifying chain actors at each stage and discerning their roles and relationships
(Mohammed, 2018, Lule et al., 2024).

According to Arage (2018), mapping of value chain is understanding the value chain actor's
traits and their interactions entails studying all of the actors in the chain, the flow of goods
through the chain, employment characteristics, and the locations and amounts of domestic and
international sales. Surveys, interviews, participatory workshops, and the gathering of

secondary data from diverse sources can all be used to get this information.
3.5.2. Econometric analysis

The introduction or planting of improved wheat varieties with high yields and disease
resistance as well as the improvement of existing goods through several techniques like the

adoption of improved seed, application of fertilizer, herbicides, and pesticides to improve the
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quality of the wheat product are considered as forms of product upgrading for this study. In
contrast, increasing value added through a several of steps carried out by wheat farmers that
start from harvest value addition techniques were characterized. The post-harvest value
addition activities carried out in the study areaincluded wheat cleaning, storing, and

transporting to create form, time, and place utility respectively.

Multivariate probit model: This model was used to examine how various explanatory

variables affected the various product upgrades and value addition strategies.

Different studies use models to estimate dichotomous mathematical relationships between
qualitative response variables and explanatory variables. For qualitative response models aim
to find probability of something happening, while quantitative models like OLS are rejected
for this study. Logit and probit models are qualitative response regression used when the
response variable is one or univariate variable. In case, product upgrading techniques and
value addition practices involves more than one dependent variable. For that matter the two
models were not used in this study. The tobit model is used when a sample in which
information on the regressand is available only for some observations (censored sample) that
is why it is not used in this study. The multinomial logit model is used when our dependent
variable involves more than two responses variables. It assumes independence or mutually
exclusiveness of dependent variables in which the inclusion of one variable precludes the
other. This study aimed at assessing only the participation decision of smallholders not level
of participation; Hence, Heckman two-stage model was not used. As a result, a multivariate
probit model was employed to assess the influence of the explanatory variables on the
participation decision of wheat producers in product upgrading techniques and value addition
practices. Wheat producers have the decision to participate in multiple upgrading and value
addition practices simultaneously.

When a profit is probable, wheat producers take part in techniques such as value addition and
product upgrading. Utility can be used to describe this expected profit. Accordingly, the
decision to participate in upgrading techniques arises when the utility (UP;) linked to such

participation exceeding the utility (UNP;) linked to not participating.

ie. UPL - UNPL >0
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Lule et al. (2024) had revealed that the multivariate probit model was defined in the following

way. The probability that the home i take part in j's product upgrading or value addition

activitiesis: P (y; = 1) = [V ® (yij* /X8, %) d yij* 1)

With X representing the variance matrix-covariance and ¢ representing the probability density

functions of the multivariate normal distribution

Based on the distribution function, the probability that a wheat grower was take part in
upgrading and value addition operations was as follows:

Prob (Y;; =1) = F(X;f) )
If and only if yij* > 0, where yij* is the utility obtained by participating in j product or value
addition activity, then household i participates in the product upgrading and value addition
activity of j p (y;; = 1). This may be expressed in the following way:

=l S <o @
yij* Latent (unobservable) level of utility the household i get from j product upgrading and
value addition activity. It may be expressed as a function of observable explanatory variables
inthisway: y;; *= Xj;8; + €;;

Xij vector of the explanatory variable, i is an unknown parameter to be estimated, €ij
disturbance term of j upgrading activity where:

E (€] x) = 0, the Sum of the mean of the disturbance term is zero

Var (€| x) = 1, variance of disturbance term is constant

Cov (€] x) = P, unobserved correlation between the stochastic components of the different
types of product upgrading and value addition activities

Therefore, the probit model is specified as:

Yij = XiBi + ey (4)

Where, 1,j=1,2,3........ n

Yij is the probability of it" wheat producers to participate in j product upgrading and value
addition activities; [i are parameters and estimated Xi is the vector of an explanatory
variable. The regression coefficients of the MVP model cannot be interpreted like other

models’ regression coefficients. Therefore, the marginal effects of each variable that give the
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magnitude of the marginal effects of change in the explanatory variables on the expected

value of the dependent variable were computed using a conditional mixed process (cmp).
3.6. Hypothesis and definition of working variables

3.6.1. Dependent variables

Smallholder wheat producers participation in product upgrading techniques were
determined by dummy response variables that take a value of 1 if producers participate in
respective product upgrading technique and 0 otherwise.

Adoption of improved varieties: according to Lule et al. (2024), adoption of
improved varieties are one crucial techniques for product upgrading a key strategy for raising
quality, quantity, and satisfying producers demands due to their enhanced quality product,
increased yields, meeting market demands, and improved profitability. Smallholder farmers
that practice in local varieties produced low productivity and quality which influences market
prices.

Fertilizer application: it is another crucial factor for product upgrading to enhancing wheat
productivity and improving grain quality. It also essential for maintaining plant health,
reducing waste, and promoting sustainable agriculture, ensuring quality post-harvest
sustainable land management practices, and post-harvest technologies. In Ethiopia fertilizers
are used to produce cereals crops including teff, maize, wheat, barley, and sorghum using
more chemical and inorganic fertilizers can increase productivity and production, especially

in wheat grain yields (Dabessa Iticha et al., 2021).

Herbicide application: application of herbicides is currently the most common method for
weed control in agriculture among farmers. Chemicals that kill or suppress unwanted plants
(weeds) and they help crops grow better and produce higher yields. It offers an economically
feasible to manage weeds and produce crops (Munaweera and Jayasinghe, 2018).

Pesticides application: application of pesticides in the production is crucial to upgrade the
product and control a variety of pests from disease that reduce yield, low quality, low markets
returns, and reduce damage of crop. Pests and diseases are affecting agricultural products,
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affecting quantity and quality. Pesticides application used to control diseases and increase
quality and quantity product. Appropriate pesticide application in the right quantities and at
the right time is recommended (Radosavac and Knezevi¢, 2017).

Decisions on the wheat producer’s participation in value addition techniques: were
dummy dependent variables that take a value of 1 if producers participate in respective value
addition practice and 0 otherwise.

Form utility (cleaning): it is crucial practice for value addition, cleaning wheat involves
removing dust, weed seeds, stones, broken kernels, chaff, and large debris through various
methods to change the design of the product and it ensures a higher purity of grains before
distributed to the marketed to attract buyers. Develop and apply a maize grain cleaning
method that can decrease the amount of physical contaminants and improve the quality of

maize grains and produced high quality of products from them as well (Akampwera, 2017).

Time utility (storage): proper wheat storing allows farmers to keep wheat for a period of
time through various materials that give farmers the freedom to wait for better market
conditions for selling their crop. Grain must be properly stored in order to meet the increasing
demand or greater price can be paid for grain that has high quality and requires proper grain
storage (Lyda et al., 2019).

Place utility (transportation): transporting wheat in bulk through cooperatives is often more
efficient and cost-effective than individual farmers handling their transportation through
various transportation means. It reduces overall costs and increases profit margins for farmers
because cooperatives connect them with a wider market, offering the right place to sell their

wheat for potentially higher prices (Sharma et al., 2023).

3.6.2. Independent variables

The independent variables hypothesized to influence wheat producer participation decisions

in product upgrading and value addition practices were defined and hypothesized as follows.

Sex of the household head (Sex): This is a dummy variable that takes a value of 1 for males

and 0 for females. Male-headed households have been generally more likely than female-
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headed households to adopt new agricultural production technology because female-headed
households are more likely to face barriers to resource access and control within specific
social groups (Mengesha et al., 2019). Similarly, compared to their female counterparts, male
HHH are more likely to participate in the increasing function performed. As stated
(Gebresilassie, 2018), the sex of household heads had a positive and significant influence on
the use of fertilizer by smallholders. Albe and Aman (2022) sex of household heads had a
positive effect on adoption of improved wheat varieties. Mumah et al. (2024) sex of
household heads positively influenced machinery adoption on maize productivity. Therefore,
it was hypothesized to have a positive influence on the likelihood of farmer’s participation in

product and value addition practice.

Age of household head (Age): is a continuous variable measured by years. The HHH
becomes older and their probability of participating in product upgrading and value addition
activity decreases. Atinafu et al. (2022) the adoption of new technologies for wheat
production had a negative effect by years of age. Mumah et al. (2024) age had a negative
influence on machinery adoption on maize productivity. According to Atnafu Delele (2020),
the age of the HHH influenced positively and significantly the likelihood of farmers adding
value to soybeans. So it was hypothesized to have a negative influence on the participation

decision of wheat producers in product upgrade and value addition practice.

Education level of household head (Edu): This is a continuous variable expressed in years
relates to a respondent's formal education. The degree of formal education of HHH
determines their openness to new concepts and innovations. The probability that producers
enhance the production technigue and take on new roles along the chain was rise to their level
of formal education. According to Atinafu et al. (2022), education had positively influence on
adoption of improved wheat production technology. A one-year increase in respondents'
educational attainment raises the likelihood that improved wheat production technologies.
Tamirat et al. (2017), (Abera et al., 2022) state that education level's had a positive
association with row-planting technique and significance. Usman (2016) states that education
has a positive effect on a decision to participate in wheat value addition. So it was
hypothesized to positively affect their participation in product upgrade and value addition
practice.
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Family size (Fsize): This continuous variable is measured as the number of adult-equivalent
household members. Because of this, producing wheat requires a lot of labor, improving the
product quality and adding value when it's on the farm as well as the activities performed after
harvest depending on the size of the family. According to Gebresilassie (2018) unit increase in
the family size in adult equivalent increases the probability of use of fertilizer. A positive
relationship indicates that household heads with larger families are more likely to adopt row-
planting technology than heads of smaller families (Tamirat et al., 2017). According to
Usman (2016) and Molla et al. (2022), the hypothesized family size of the household
positively affects the participation of the household in wheat value additional activities.
Therefore, it was hypothesized to have a positive influence on product upgrading and value

addition practice.

Distance to nearest market (Mrktdis): It is a continuous variable measured in walking
minutes between a household's location and the closest market. The probability that wheat
farmers was participate in the upgrading of products and value addition practice decreases
when farmers have to travel long distances to obtain agricultural inputs from the market such
as improved seed and herbicides, pesticides, fertilizers etc. Market distance had a negative
effect on the probability of adoption of wheat production technology (Atinafu et al., 2022).
According to Usman (2016) and Molla et al. (2022), the likelihood of wheat value addition
participation was affected by the distance between the household and market negatively and
significantly. Atnafu Delele (2020) reported that distance to the nearest market affects
negatively and significantly the likelihood of farmers adding value to soybean products. Kaba
and Emana (2024) state that market distance had a negative effect on the probability of
adoption of soybean production packages. It was hypothesized to have a negative effect on
wheat producer’s decisions to participate in the upgrading of the product and value addition

practice.

Farming experience (Fexp): This is a continuous variable measured in years of farming
activities. As farmers engaged long-term wheat farmers plan to update products by adopting
new varieties or improving agronomic practices, focusing on adding value to achieve
reasonable market prices. According to Usman (2016), the experience of the farmers in
farming activities positively influences the decision to participate in wheat value addition.
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Abera et al. (2022) found that farming experience had influenced the probability of teff row
planting technology adoption positively. Mumah et al. (2024) farming experience had
influenced the probability of farmer’s participation in machinery adoption on maize
productivity. Therefore, it was hypothesized to positively impact the probability of farmers

taking part in the upgrading of the product and value addition practice.

Access to market information (Acmrkt): it is a dummy variable for access to market
information take 1 and O otherwise. This is so that farmers have market information and
knowledge of the price difference expressed in terms of price per kg between value-added and
non-value-added products. According to Usman (2016) and Molla et al. (2022), reported that
access to market information positively and significantly affects a decision to participate in
wheat value addition. According to Siyum et al. (2022), access to market information had
influence positively the probability of farmers’ participation in the adoption of bread wheat
technology. Therefore, it was hypothesized to positively impact the probability of farmers

taking part in the upgrading of the product and value addition practice.

Access to extension contact (Acexco): This is a dummy variable that takes a value of 1 when
a HHH has access to an extension contact and O otherwise. It is a crucial component that
improves farmers' knowledge and awareness of various farming techniques. Additionally, it
broadens the actors' understanding of value contribution. According to Tamirat et al. (2017)
and Abera et al. (2022), found that the probability of adoption of row planting of wheat was
positively influenced by access to extension contact. Usman (2016) found that access to
extension contact affected the decision to be engaged in wheat value addition positively.
Molla et al. (2022) state that access to extension services affects the decision to be engaged in
wheat value addition negatively. Kaba and Emana (2024) state that access to extension
contact had a positive effect on the probability of adoption of a soybean production package.
So it was hypothesized that affects positively the participation decision of wheat producers
taking part in the upgrading of the product and value addition practice.

Access to training (Actrain): This is a dummy variable that takes a value of 1 when a HHH
has access to training and O otherwise. Wheat farmers can enhance the quality of their wheat

products through the adoption of new seed varieties and by improving their production
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techniques through training. Atinafu et al. (2022) found that the probability of adoption of
improved wheat production technology was positively influenced by access to training.
According to Dorsis (2022), the probability of adoption of improved maize varieties was
positively influenced by access to training. So it was hypothesized that affects positively the
participation decision of wheat producers taking part in the upgrading of the product and
value addition practice.

Access to credit (Accred): This is a dummy variable that takes a value of 1 when a HHH had
access to credit and 0 otherwise. Certain value chain operations need a significant amount of
capital because wheat producers' likelihood of upgrading is increased when they have access
to financing. An improvement in market and sales-related upgrading was positively correlated
with financing availability (Alwang et al., 2019). According to Usman (2016), access to credit
had a positive and significant effect on farmers' likelihood of participating in value addition to
wheat production. Atinafu et al. (2022) found that the probability of adoption of improved
wheat production technology was positively influenced by access to credit. The probability of
adoption of teff row planting and inorganic fertilizer was positively influenced by access to
training respectively (Abera et al., 2022, Iresso and Abebe, 2024). So it was hypothesized that
it affects positively the participation decision of wheat producers taking part in the upgrading
of the product and value addition practice.

Tropical Livestock Units (TLU): are a continuous variable used to measure livestock. A
significant source of revenue and draft power is livestock. A household that has large numbers
of livestock is likely to have more income and this helps smallholder farmers to purchase
inputs like improved seed, fertilizer, herbicide, and pesticides and also increase farmer
capacity to purchase available material and to prepare suitable conditions for wheat value
addition. Tamirat et al. (2017) state that TLU had a positive association with the adoption of
the row-planting technique of wheat. Molla et al. (2022) ownership of livestock affects the
participation of smallholders in wheat value addition negatively and significantly. the
probability adoption of improved maize varieties and wheat technology positively influenced
by TLU respectively (Dorsis, 2022, Siyum et al., 2022). Therefore it was hypothesized to
affect positively the participation decision of wheat producers taking part in the upgrading of

the product and value addition practice.
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Adoption of improved variety (Adopimprov): it is a dummy variable taking a value of 1 if
household heads adopted improved variety and O otherwise. According to Kumar et al.
(2023), improved seeds need intensive pre-harvest and post-harvest management. For
instance, improved varieties with disease resistance offer longer storage shelf life, reduced
spoilage, and efficient cleaning processes. They also have uniform seed size and shape,
reducing waste and weed seed contamination to store and transport to cooperative uniformly
(consistent supply of high-quality of wheat to cooperative). Therefore it was expected to have
a positive association with wheat value addition practice.

Fertilizers application (Ferapp): it is a dummy it takes a value of 1 in the circumstance that
the head of the household has applied fertilizer and O otherwise. According to Kumar et al.
(2023), applying a recommended rate of fertilizer in pre-harvest practices can improve wheat
quality, potentially impacting the efficiency of the cleaning activities and transporting. It also
reducing the risk of excessive moisture and reducing waste in the grain during storage. Proper
uses of fertilizer in wheat crops tend to adding nutrients to the soil to improve wheat growth
to produce higher yields and higher-quality of grains. This creates a surplus of grain that
households may be more motivated to store and to transport to union (Argaw et al., 2023). It
was anticipated that the variable has a positive effect on wheat value addition practice.
Herbicide application (Herbapp): it is a dummy variable that takes a value of 1 if wheat
producers applied herbicide and 0 otherwise. According to Ayana (2020), wheat weeds can be
successfully controlled with herbicides, although this is dependent on how they are applied
and the surrounding conditions to support different growth phases or densities they are
recommended at different rates. Herbicides control weeds, enhancing wheat plant growth and
health leading to higher-quality grains with fewer broken kernels making it easier to separate
desired wheat during cleaning, storing and transporting. It was anticipated that the variable
had a positive effect on wheat value addition practice.

Pesticide application (Pestapp): it is dummy variable that take 1 if wheat producers applied
pesticide and O otherwise. According to Horamani and Sarmamy (2022), pesticides control
insects damaging wheat kernels resulting in cleaner harvests and improved efficiency in
cleaning ,storing, and transporting. They also maintain grain quality, benefiting value-addition
activities. It was anticipated that the variable had a positive effect on wheat value addition

practice.
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Table 2: Summary of hypothesis of independent variables

Independent variable Type of Measurement Expected sign Source
variables of variables
Dependent variable
Product value
_addition
Upgradi  practice
ng
Sex of the household head Dummy 1=male + + Atnafu Delele (2020), Albe
O=female and Aman (2022), Mumah et
al. (2024)
Age of household head Continuous Year - - Atinafu et al. (2022)
Education of household Continuous Year of + + (Usman, 2016), (Atinafu et
head schooling al., 2022)
Family size Continuous Adult + + Gebresilassie (2018), (Molla
equivalent et al., 2022)
Distance to market Continuous Walking - - (Molla et al., 2022) Kaba and
minute Emana (2024)
farming experience Continuous Number of + + Mumah et al. (2024)
years
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Access to market
information

Access to extension contact

Access to training

Access to credit

Livestock

Adoption of improved seed

Fertilizer application

Herbicide application

pesticide application

Dummy

Dummy

Dummy

Dummy

TUL

Dummy

Dummy

Dummy

Dummy

1= has access
0= otherwise

1= has access
0= otherwise

1= has access
0= otherwise

1= has access
O=otherwise

Continuous

1= has access
0= otherwise

1= has access
0= otherwise

1= has access
0= otherwise

1= has access
0= otherwise

Usman (2016), Siyum et al.
(2022)

Kaba and Emana (2024),(Molla
et al., 2022)

Atinafu et al. (2022)

(Iresso and Abebe, 2024)

(Molla et al., 2022),(Dorsis,
2022)

Kumar et al. (2023)

Kumar et al. (2023)

(Ayana, 2020)

Horamani and Sarmamy
(2022)

Source: designed by own based on literature review
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4. RESULTS AND DISCUSSION

This chapter discusses the results of descriptive and econometric analysis. The sample
producers, traders, and consumers of socio-economic, institutional, and demographic
characteristics were described using descriptive statistics. A detailed discussion of the roles of
each actor in the wheat value chain was focused in this chapter and factors affecting wheat
producers' participation in product upgrading practice and value addition practice were
presented and discussed using a multivariate probit model. It also explores constraints and

opportunities in wheat production and marketing.

4.1. Descriptive analysis

4.1.1. Socioeconomic, demographic, and institutional characteristics of participant and

non- participant in product upgrading

In this study, adoption of improved wheat variety, fertilizer application, herbicide application,
and pesticide application were considered as a product upgrading strategy. This subsection
included descriptive statistics of participant and non-participant in product upgrading and
value addition practices as well as inferential statistics techniques like chi-square and t-test

were used to test significant differences between participant and non-participant.

Results from the samples of households interviewed in wheat product upgrading techniques
table 3 show that 66.84% of households planted improved varieties, 61.50% of households
applied fertilizer, 69.52% of household use herbicide, and 67.91% of household use pesticide
respectively in the study area. In addition, smallholder producers of wheat in the study area
said during interviews that there is limited availability of improved wheat varieties and
fertilizer, high prices, and lack of credit. Because of this reason, 33.16% of farmers were did
not planted improved varieties gradually lowering yield per unit area and 38.50% of farmers

did not apply fertilizer respectively.
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Table 3: Participation of households in product upgrading techniques

product upgrading techniques Items Frequency Percentage
] _ No 62 33.16
Adoption of improved seed
Yes 125 66.84
No 72 38.50
Fertilizer application
Yes 115 61.50
herb