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ABSTRACTS 

Marketing outlets choice is one of the most important farm household decisions to sell their 

produce and has a great impact on household income. The perishable nature of tomato 

necessitates effective marketing channels choice decision. So, the objectives of this study were 

analyzing the determinants of market outlet choice decision of farmers and marketed surplus 

of tomato. Two stage random sampling procedure was used to select the sampled kebeles and 

households, where by 235 farm households were surveyed for the study. Both primary and 

secondary data were collected to address the objectives. The collected data were analyzed using 

descriptive statistics and an econometric model by using SPSS and STATA software. The 

descriptive results indicate that main buyers of tomato from producers were wholesalers, 

collectors, retailers and consumers with an estimated percentage share of 30.89, 22.9 ,24.74 

and 21.49 %, respectively. The Multiple linear regression model results showed that five 

variables such as land size allocated for tomato, accesses to credit, income from non / off farm, 

livestock holding and using improved seed significantly affected the volume of tomato supplied 

to the market. Multivariate probit model results showed that the probability to choose 

wholesalers, collectors, retailers, and consumers market outlets were significantly affected by 

age of the household head, educational status of the household head, distance to the nearest 

market, access to credit, owning transport facility, land allocated for tomato and household 

size. Policy implications drawn from the study findings include that the government and 

concerned stakeholders should focus on promoting the dissemination of improved tomato 

variety, strengthening rural-urban infrastructure, intensification of land for tomato, expanding 

accessibility of credit and 1strengthening the existence of formal and informal education. 

                                                           
1Key words: Market outlet choice decision, Multivariate probit Model, Multiple Linear 

Regression Model, Marketed surplus, Producers, Tomato 
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1. INTRODUCTION 

1.1. Background of the Study 

Agriculture is the main stay of Ethiopian economy contributing about 43% of the GDP, 80% of 

employment and 90% of the export value (MOFED, 2011). Having all this importance, 

agriculture continues to face a number of problems and challenges. The major ones are adverse 

climatic conditions, lack of appropriate land use system resulting in soil and other natural 

resources degradation, limited use of improved agricultural technologies, the predominance of 

subsistence agriculture and lack and/or absence of business oriented agricultural production 

system, limited or no access to market facilities resulting in low participation of the smallholder 

farmers in value chain or value addition of their produces (Bezabh Emana & Hadra 

Gebremedhin, 2007).  

Ethiopia has a variety of vegetable crops growing in different agri-ecological zones produced 

by commercial as well as small-scale farmers both as a source of income and food. However, 

the production system is limited to few crops and production is concentrated to some pocket 

areas. In spite of this, the production of vegetables varies from cultivating a few plants in the 

backyards for home consumption up to a large-scale production for domestic and export 

markets (Dawit Alemu et al., 2004).  

Vegetables are important for income generation to a large proportion of the rural households. 

Tomato is one of most important edible and nutritional vegetable crops in the world. It ranks 

next to potato and sweet potato with respect to world vegetable production. It is widely 

cultivated in tropical, sub-tropical and temperate climates. According to  FAOSTAT (2009) 

126 million tons of tomato were produced in the world. China, the largest producer accounted 

for about one fourth of the global output, followed by United State, Turkey, Iran, Mexico, 

Brazil, and Indonesia. It is one of the most economically important vegetable crops and is 

widely cultivated in the world. It is the most frequently consumed vegetable in many countries, 

becoming the main supplier of several plant nutrients and providing nutrients to the human diet 

(Willcox, 2003).  
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Tomato (Lycopersicon esculuntum Mill) is one of the most important and widely grown 

vegetables in Ethiopia. Fresh, processing and cherry types are produced in the country. Small-

scale farmers produce the bulk of fresh market tomatoes. Processing types are mainly produced 

in large-scale horticultural farms. It is an important cash-generating crop to small-scale farmers 

and provides employment in the production and processing industries. It is also important 

source of vitamin A and C as well as minerals (Mebrat Tola, 2014) . Currently yellow type 

tomatoes that are high in beta-carotene content are also becoming dietary important in the diets. 

Farmers are interested in tomato production more than any other vegetables for its multiple 

harvests giving potential of year-round production, which results in high profit per unit area. 

The fresh produces are sliced and used as salad. It is also cooked for making local sauce. 

Temperature ranges between 21 to 27°C day and 10 to 20°C night is favorable for plant 

development, and fruit set in the country. In Ethiopia, large-scale production of tomato takes 

place in the upper Awash valley, under irrigated and rain-fed conditions whereas small-scale 

production for fresh market is a common practice around Koka, Ziway, Wondo-Genet, Guder, 

Bako, and many other areas (Lemma Desalegn et al., 2003). 

According to Lemma Desalegn et al. (2003) the total production of tomatoes in Ethiopia has 

shown a marked increase recently, indicating that it became the most profitable crop providing 

a higher income to small-scale farmers compared to other vegetable crops. Currently the bulk 

of fresh marketable tomatoes is being produced by small-scale farmers. Farmers are interested 

in tomato production more than any other vegetables for its multiple harvests, which result in 

high profit per unit area. By the year 1993, the total area 833 ha was cultivated. Recently, tomato 

acreage increased to 7,237.4 ha with a total production of 55,514.3 tons and yield per hectare 

of 7.7 tons/ha (CSA, 2012). 

Fogera Woreda endowed with beautiful diverse natural resource has the capacity to grow 

different annual and perennial crops. Two major rivers are of great importance to the Woreda, 

Gumara and Rib. They are used for irrigation during the dry season mainly for vegetables. 

Major types of vegetable crops growing in the area include potato, onion, tomato, garlic, green 

peppers and some leafy vegetables. 
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Vegetable production in the Woreda is largely for market except potato, which is used much 

for home consumption. The production is very fragmented and uncoordinated where all growers 

produce similar type of crop resulting in glut (mainly onion and tomato) typically in harvest 

seasons. 

1.2. Statement of the Problem 

Wenz and Bokelmann (2011) reported that in Africa, per capita supply of fresh produce has 

fallen since 1970, by an average of 0.3% per year (USAID, 2005). This decline has been driven 

by falling real incomes, but also by increasingly inadequate production and marketing systems 

that limit yield growth at the farm level and increase marketing costs throughout the supply 

chain. Ethiopia probably has not escaped this trend. Reversing the trend; and realizing the 

growth potential that horticulture presents; will require concerted action throughout the supply 

chain, based on reliable information and collaboration between the private and public sectors. 

In order to come to appropriate policies, value chain analysis is essential to understand 

relationships and linkages among buyers and suppliers and a range of market actors in between 

(Abreham Tegegn, 2013). 

According to world bank (2008) agricultural development can be constrained by many factors 

like high transaction costs, market imperfection, lack of technology, lack of access to credit, 

perishability of the products and the prevalence of staple foods that are only slightly traded 

(Mebrat Tola, 2014). These constraints may result in either barring of small-holders from 

market or unequal distribution of benefits. There is a need to manage effective participation of 

stakeholders in national and international economy to ensure that incomes are not reduced or 

further polarized (Kaplinsky and Morris, 2000). 

Different literature in agri-industry value chain in Ethiopia indicates that the sector faces many 

challenges due to limited market outlets, limited efforts in market linkage activities and poor 

market information among actors Dereje Birhanu (2007); Kaleb Shibeshi (2008); Takele Honja 

et, al. (2017). Correspondingly, Mamo Girma (2009) argued that small-scale, dispersed and 

unorganized producers are unlikely to exploit market opportunities as they cannot attain the 

necessary economies of scale and lack bargaining power in negotiating prices. 
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According to Bezabih Emana and Hadera Gebremedihin (2007), in eastern part of Ethiopia 

production of horticultural products is seasonal and price is inversely related to supply. During 

the peak supply period, the prices decline. The situation is worsened by the perishability of the 

products and poor storage facilities. According to the same study, along the vegetable channel, 

25 percent of the product is spoiled. Vegetable production is poorly addressed in Ethiopia. But 

these days efforts have been stepped up to improve and support the sector. Within this line, the 

current Growth and Transformation Plan (GTP) prioritize intensive production and 

commercialization of horticulture as a sector for attention. Thus, the development policy 

initiates the need to accelerate the transformation of the sub-sector from the subsistence to 

business-oriented agriculture. But, the existing constraints of production, post-harvest handling 

and marketing such as: input utilization, productivity, packing, warehousing cold storage and 

distribution have played their deterring role on production, trade, and consumption of 

vegetables in Eastern Ethiopia (Mebrat Tola, 2014).  

Fogera woreda is one of the tomatoes producing areas in south Gonder zone. The study area is 

mainly constrained by seasonality. The nature of the product in terms of perishability on one 

hand and lack of organized marketing system on the other resulted in low producers’ price. 

Involvement of market intermediaries, lack of proper coordination among the value chain 

actors, and low marketing margins are shared among the actors as share to producers and quality 

and post-harvest losses are the major problems. Enhancing tomato farmers to reach markets and 

actively engage in the markets is a key challenge influencing tomato production in Ethiopia. 

The perishable nature of tomato necessitates effective marketing channels. And choices of 

channels are one of the important factors for producers because different channels are different 

profitability and cost. Even though tomato is economically and socially important, tomato 

supply chain have not studied and documented well in the study area. Therefore, this study 

investigated the determinants of channel choice decisions. Therefore, this study was initiated to 

fill this gap on tomato supply chain analysis and may contribute towards improvement of 

strategies for reorienting supply chain system at Fogera Woreda of north Gonder zone.  
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1.3. Objectives of the Study 

The general objective of this study was to characterize and analyze the supply chain of tomatoes 

in Fogera Woreda.  

1.3.1. Specific Objectives  

✓ Analyze the determinants of marketed surplus of tomato in Fogera woreda. 

✓ Analyze the determinants of market outlet choice decision of tomato producers in 

Fogera woreda. 

✓ Identifying the actors and their roles in tomato production and marketing in Fogera 

woreda. 

1.4. Research Questions  

1. What are the determinants of marketed supply of tomato in Fogera woreda? 

2. What are the determinants of market outlet choices decision of tomato producers 

in Fogera woreda? 

3. What are the main actors in tomato supply chain in the woreda? 

1.5. Scope and Limitations of the Study  

This study was conducted in Fogera woreda and important information were collected from 

sample households and marketing actors involved in the study area. Hence, the study may be 

limited spatially as well as temporally to take the study more representative in terms of wider 

range of area, and time horizon. Furthermore, since Ethiopia has wide range of diverse agri-

ecological zones, institutional capacities, organizations and environmental conditions, the result 

of the study may have limitations to generalize and make them applicable to the country as a 

whole. However, it may be useful for areas with similar context with the study areas. The study 

does not represent the whole supply chain of tomato in the country and only focus on some 

tomato producer kebeles of one woreda. 
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1.6. Significance of the Study  

This study may generate valuable information on the tomato supply chain that would assist 

concerned authorities to make relevant decisions to intervene in the development of tomato 

supply chain and designing of appropriate policies and strategies. Governmental and non-

governmental organizations that are working through their programs on the development of the 

supply chain sub-sector would benefit from the result of this study. The findings of the study 

would also be useful to producers, traders, consumers and marketing agents to make their 

respective decisions. It can also serve as a reference for researchers and students who are 

interested in studying supply chain and other related subjects. 

1.7. Organization of the Thesis  

The thesis constitutes five major chapters. The second chapter presents review of literature on 

basic concepts and definitions, theoretical perspectives of value chain analysis, mapping the 

value chain, market chain versus value chain, status of vegetable production in Ethiopia, 

properties of vegetable marketing, marketable surplus and marketed surplus and empirical 

findings on factors affecting market channel choice decision marketed surplus of tomato 

producers from different sources. Brief description of the study area and methodologies are 

presented in chapter three. In chapter four, both descriptive and econometric results are 

presented and discussed in detail. Chapter five summarizes the main findings of the study and 

draws conclusions with relevant to appropriate recommendations. 
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2. LITRATURE REVIEW 

2.1. Basic Concepts and Definitions  

Value chain analysis examines the full range of activities required to bring a product or service 

from its conception to its end use, it also concerns actors that perform those activities in a 

vertical chain and final consumers of the products or services. It is used to identify how poor 

people, small enterprises or other target groups can play a larger and more active role in a 

particular value chain and how a value chains structure or characteristics can be changed to 

enable it to grow in pro-poor ways. It is increasingly used to help develop a competitive strategy 

for a product. It may assist to find entries in to market access that enables the poor to engage 

more productively in markets, and poverty may be reduced through market engagement. 

Making markets work for the poor emphasizes the need to unblock access to profitable market 

opportunities. It is an original methodological tool that enables design teams in the product 

definition phase to comprehensively identify pertinent actors, their relationships with each other 

and their role in the products life cycle (Donaldson et al., 2006).  

Value chains can be classified into two based on the governance structures: buyer-driven value 

chains, and producer-driven value chains (Kaplinisky and Morris, 2001). Buyer-driven value 

chains are usually labor-intensive industries, and so more important in international 

development and agriculture, which is our focus in this dissertation. In such industries, buyers 

undertake the lead coordination activities and influence product specifications. In producer-

driven value chains which are more capital intensive, key producers in the chain, usually 

controlling key technologies, influence product specifications and play the lead role in 

coordinating the various links. Some chains may involve both producer-and buyer-driven 

governance (Kaplinisky and Morris, 2001).  

Supply chain: It is an integrated process where a number of various business entities (suppliers, 

manufactures, distributors, and retailers) work together in an effort to acquire raw materials, 

convert these materials into specified final products, and deliver these final products to retailers. 

The chain is traditionally characterized by a forward flow of materials (Beamon, 1998). It is a 
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set of linkages between actors where there are no binding or sought-after formal or informal 

relationships, except when the goods, services and financial agreements are actually transacted 

(KIT et al., 2006).  

Marketing channel: Formally, a marketing channel is a business structure of interdependent 

organizations that reach from the point of product origin to the consumer with the purpose of 

moving products to their final consumption or destination (Kotler and Armstong, 2003). This 

channel may be short or long depending on the kind and quality of the product marketed, 

available marketing services, and prevailing social and physical environment (Islam et al., 

2001).  

Marketing costs: Marketing costs are the embodiment of barriers to access to market 

participation by resource poor smallholders. It refers to those costs, which are incurred to 

perform various marketing activities in the transportation of goods from producer to consumers. 

Marketing costs include handling cost (labor, loading and unloading, costs of damage, 

transportation and etc.) to reach an agreement, transferring the product, monitoring the 

agreement to see that its conditions are fulfilled, and enforcing the exchange agreement 

(Holloway et al., 2002).  

Demand: Agricultural value chain analysis views demand as the force that pulls goods and 

services through the vertical system. Hence, value chain analysis needs to understand the 

dynamics of how demand is changing in both domestic and international markets, and the 

implications this may have for value chain organization and performance. Value chain analysis 

also needs to examine barriers to the transmission of information in the changing nature of 

demand and incentives back to producers at various levels of the value chain (MSPA, 2010). 

Production: In agricultural value chain analysis, a stage of production can be referred to as any 

operating stage capable of producing a saleable product serving as an input to the next stage in 

the chain or for final consumption or use. Typical value chain linkages include input supply, 

production, assembly, transport, storage, processing, wholesaling, retailing, and utilization, 

with exportation included as a major stage for products destined for international markets. A 

stage of production in a value chain performs a function that makes significant contribution to 
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the effective operation of the value chain and in the process adds value (Anandajayasekeram 

and Berhanu Gebremedhin, 2009).  

Producing the required amount effectively is a necessary condition for responsible and 

sustainable relationships among chain actors. Thus, one of the aims of agricultural value chain 

analysis is to search what is needed to increase the quantity of agricultural production. 

Understanding the mechanisms of agricultural production greatly help to design appropriate 

policy that bring more gains to farmers and the whole society at large.  

2.2. Theoretical Perspectives of Value Chain Analysis  

For at least twenty years now, there have been systematic attempts in English-, German-, and 

French-speaking schools of thought to describe and analyze the vertical integration and 

disintegration of production and distribution process (Nuri Lefebo, 2016). Many terms were 

used to describe production, marketing, commodity and value chains, as well as economic 

networks and triangles, in part with identical and in part with varying meanings. Various chain 

conceptualizations mentioned in the literature include filiere approach, Porter’s value chain, 

commodity/global commodity chain, and the global value chain analysis. All of them deal with 

the flow of products and services along the chain, relationships between firms and coordination 

of production chains.  

2.2.1. The Filiere Approach  

According to Kaplinsky and Morris (2001) the scientific discussion about vertical integration 

of production and distribution processes started in the 1960s. The filier concept describes the 

flow of physical inputs and services in the production of a final product. The scholars analyzed 

the vertical integration and contract manufacturing in French agriculture with the filier concept 

during the 1960s. As the filiere concept is static model with non-changing actors and national 

boundaries it is less functional to analyze the global world economy.  

A filiere tended to be viewed as having a static character, reflecting relations at a certain point 

in time. It does not indicate growing or shrinking flows either of commodity or knowledge, nor 
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the rise and fall of actors. In general, filiere analyses has been applied to the domestic value 

chain, thus stopping at national boundaries (Kaplinsky and Morris, 2001).  

2.2.2. The Porter Approaches  

The value chain approach was developed by Michaela Porter in the 1980s, and described in his 

book competitive advantage: creating and sustaining superior performance (Porter,1985). The 

concept of value added in the form of a value chain has been used to build up an industry’s 

sustainable competitive advantage in the business field. The entire industry is formed of 

activities that link together to develop the value of the business, and together these activities 

form the industry’s value chain. Such activities included product manufacturing, and activities 

of purchasing, distribution and marketing of the company’s products. Since the value chain 

framework is used as a powerful analytical tool for the strategic planning of an organization, it 

aims to maximize value creation while minimizing costs (Nuri Lefebo, 2016). 

According to Porter (1990), the value chain framework constitutes an interdependent system or 

network of activities, connected by linkages, showing how the value chain activities are tied 

together to eventually create value for the consumer. As a result, the linkages become a veritable 

source of competitive advantage in cases where the system can be carefully managed. Lynch 

(2003) postulates that value chain analysis entails the linkages of two areas: linking the value 

of industry’s activities with its main functional parts and assessing the contribution of each part 

in the overall value added to the business.  

 

In the 1990s, Gereffi and Korniewicz (1994) developed the global commodity chain (GCC), 

originally derived from Wallerstein’s commodity chain. They established four core elements: 

(a) input-output structure, (b) territorial (international) structure, (c) institutional framework, 

and (d) governance structure. The focus was set on governance structure referring to 

institutional mechanisms and inter-firm relationships. The main attention was paid to balance 

the power embedded in the coordination of globally fragmented but interlinked production 

systems. Gereffi and Korniewicz (1994) concluded that many chains are characterized by some 

dominant actors, who determine the overall character of the chain. These actors become 
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responsible for upgrading possibilities, knowledge transfer, and interaction coordination within 

the value chain.  

2.2.3. Global value chain approach  

Based on the global commodity chain approach, Messner (2002) developed the world economic 

triangle. Messner’s concept assumes that actors, governance and regulation systems determine 

the scope of action in the global commodity chains. This approach focuses on upgrading entire 

regions or clusters through their integration into chains. Hence, the horizontal (cluster 

development) and vertical approaches (value chain) are linked. 

 2.3. Mapping the Value Chain 

The first step of a value chain analysis is the so-called mapping. In order to do so, the boundaries 

to other chains need to be defined. The main idea is initially to identify the actors and then to 

‘map’ the suggested product flows within the chain including input supply, production, and 

marketing activities. The objective is to give an illustrative representation of the identified chain 

actors and the related product and payment flows. A mapped value chain includes the actors, 

their relationships, and economic activities at each stage with the related physical and monetary 

flows (Anja et al., 2009). Mapping means giving a visual representation of business actors along 

the value chain and the connection between them, illustrating the entire production (or service-

delivery) process from the beginning (raw materials, conception, design, input supply to the 

final consumer. According to McCormick and Schmitz (2001), value chain mapping enables to 

visualize the flow of the product from conception to end consumer through various actors. It 

also helps to identify the different actors involved in the tomato value chain, and to understand 

their roles and linkages.  

According to UNIDO (2009), mapping value chains is needed in order to obtain a clear 

understanding of the sequence of activities and the key actors and relationships involved in the 

value chain. This exercise is carried out in qualitative and quantitative terms through graphics 

presenting the various actors of the chain, their linkages and all operations of the chain from 

pre-production (supply of inputs) to industrial processing and marketing. Depending on the 
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level of detail needed, this exercise may focus also on factors such as the size and scale of main 

actors; production volume; number of jobs; sales and concentration.  

Value chain actors: These are those involved in producing, processing, trading or consuming 

a particular agricultural product. They include direct chain actors which are commercially in 

the chain (producers, traders, retailers, consumers) and in direct actors which provide financial 

or non-financial support service, such as bank and credit agencies, business service providers, 

government, researchers, and extensions (KIT et al., 2006). According to GTZ (2007), the term 

value chain actor summarizes all individuals, enterprises and public agencies related to a value 

chain, in particular the value chain operators, providers of operational services and the providers 

of support services. In a wider sense, certain government agencies at the macro level can also 

be seen as value chain actors if they perform crucial functions in the business environment of 

the value chain in question. They can be those that directly involved in the value chain (rural 

and urban farmers, cooperatives, processors, traders, retailers, cafes and consumers) or indirect 

actors who provide financial or non-financial support services, such as credit agencies, business 

service and government, researchers and extension agents. 
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      Sources: Adopted from Abreham Tegegn (2013). 

2.4. Market chains versus value chains  

The terms production chain, supply chain, market chain and value chain are often used 

interchangeably, but in fact there are some important differences (Table 1). In its simplest 

definition, the terms production chain, supply chain and market chain are synonymously used 

Input supply  

 Production 

Post-harvest 

handling  

 

Trading  

Processing  

Trading  

Retailing  

Consumption  

Research  

Transportation  

Gov.t policy regulation  

Communication  

Production and input supply  

Ttechinology &business training assistance  

Financial service  

Market information and intelligence  

Figure 1:Typical agricultural value chain and associated business development services 
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to describe all participants involved in an economic activity which uses inputs and services to 

enable a product to be made and delivered to a final consumer. A value chain is understood as 

a strategic network between a numbers of independent business organizations.  

According to Hobbs et al. (2000), a value chain is differentiated from a production/supply chain 

because participants in the value chain have a long-term strategic vision, disposed to work 

together, oriented by demand and not by supply, shared commitment to control product quality 

and have a high level of confidence in one another that allows greater security in business and 

facilitates the development of common goals and objectives.  

Table 1: Enterprise relations : Production Chain versus Value Chain 

 

Factors  Production market chain  Value market chain  

Information flow  Little or none  Extensive  

Principal focus  Cost / price  Value / quality  

Strategy  Basic product 

(commodity)  

Differentiated product  

Orientation  Led by supply  Led by demand  

Organizational structure  Independent actors  Independent actors  

Philosophy  Competitiveness of the 

enterprise  

Competitiveness of the 

market chain  

Source: Hobbs et al. (2000). 

The goal of a value chain is to optimize performance in that industry using the combined 

expertise and abilities of the members of the chain. Successful chains depend on integration, 

coordination, communication and cooperation between partners with the traditional measure of 

success being the return on investment (Bryceson and Kandampully, 2004). 

2.5. Status of Vegetable Production in Ethiopia 

 According to CSA (2003) the area under these crops (vegetables and root crops) was estimated 

to be 356,338.82 hectares with a total production of 12.5 million tons in the year 2001/2. The 
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productivity of crops is very low compared to the potential yield obtained in the research centers 

and on farmers’ field technology verification studies. For instance, the productivity of onion 

and tomatoes was about 90 and 70 quintals per hectare compared to the potential yield of 400 

and 350 quintal per hectare in research centers (Dawit Alemu et al., 2004). 

Tomatoes- The cultivated tomato (Lycopersicon esculuntum Mill) is the most important and 

widely grown vegetable in the world. To date, its importance is increasing in Ethiopia. It is 

widely accepted and commonly used in a variety of dishes as raw, cooked or processed products 

more than any other vegetables (Lemma Desalegnet et al, 2003). He also added absence of 

definite time recorded regarding the introduction of cultivated tomato to Ethiopia. However, he 

added, cherry type has been growing for long around big cities and in small gardens. The bulk 

of fresh market tomatoes are produced by small-scale farmers. Farmers are interested in tomato 

production more than any other vegetables for its multiple harvests, which result in high profit 

per unit area.  

2.6. Properties of Vegetables Marketing 

Being produced both by commercial and smallholder farmer’s vegetable marketing is 

influenced by a number of factors that can be attributed to production, product, and market 

characteristics. Kohl and Uhl (1985) identified these attributes as: 

Perish ability-as vegetables are highly perishable, they start to lose their quality right after 

harvest and continued throughout the process until it is consumed. For this purpose, elaborated 

and extensive marketing channels, facilities and equipment are vital. Producers are normally 

price takers and are frequently exposed for cheating by any intermediary. 

 

Price /Quantity Risks- Due to perishable nature and biological nature of production process 

there is a difficulty of scheduling the supply of vegetables to market demand. The crops are 

subjected to high price and quantity risks with changing consumer demands and production 

conditions. Unusual production or harvesting weather or a major crop disease can influence 

badly the marketing system. While food-marketing system demands stable price and supply, a 

number of marketing arrangements like contract farming provide stability. 
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Seasonality- Vegetables have seasonal production directly influencing their marketing. 

Normally they have limited period of harvest and more or less a year-round demand. In fact, in 

some cases the cultural and religious set up of the society also matter demand to be seasonal. 

This seasonality also worsened by lack of facilities to store. 

Product bulkiness- Since water is the major components of the product, it makes them bulky 

and low value per unit that is expensive to transport in fresh form every time. This, therefore, 

exposed farmers to lose large amount of product in the farm unsold. 

 

These listed characteristics of the product require a special complex system of supportive 

inputs. It demands a regular marketing preparation process like washing, cooling, proper 

management from the time of harvest until the produce is put on display. It is frequently 

believed for a vegetable to remains attractive to the consumer it must also have a shelf life of 

few days after having purchased by the consumer (Nonnecke, 1989). This author also added 

that potential vegetable producers do not simply decide to get into production without first 

taking stock of resources; the size of the land base; proximity to potential markets; and facilities 

for holding, washing, grading, packaging, and transportation. Growers must then decide at what 

level they want to penetrate the market, and determine their products and in what volume, and 

the acceptable levels of quality and quantity, taking in to account the cost of packaging and 

costing as well. 

Improving vegetables marketing in developing countries is vital for a number of reasons: rapid 

increase in demand from growing domestic urban populations, opportunities to earn foreign 

exchange by exporting high value-off-season produce; the income raising opportunities it offers 

to small farmers and the contribution to employment made by its labor-intensive production, 

handling and sales requirement are some to mention (FAO, 1986). 

Horticulture production is profitable. Farmers involved in horticulture production usually earn 

much high farm income as compared to cereal producer (Abreham Tegegn, 2007). Cultivation 

of fruits and vegetables allows for productive employment where the labor/land ratio is high, 

since horticultural production is usually labor intensive. Increasing horticulture production 
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contributes commercialization of the rural economy and creates many off-farm jobs. However, 

expanding the scale of horticulture production is often hindered by lack of market access, 

market information, and many biological factors (Weinberger and Lumpkin, 2005). 

 

From these reviewed literatures on the status of vegetable production in Ethiopia luck of 

adapted varieties, pest and diseases, extreme production seasonality, seasonal price 

fluctuations, poor pre- and post-harvest handling, lack of storage are among the cited realities 

(Abay Akalu, 2007). 

2.7. Marketable Surplus and Marketed Surplus  

Marketable surplus shows the quantity left out for sale in the market after meeting the farmer’s 

consumption and utilization requirements for kind payment and other obligations such as gifts, 

donations, charity, etc. The marketed surplus shows the quantity actually sold after accounting 

for losses and retention by the farmers, if any and adding the previous stock left out for sale 

(Thakur et al., 1997). Thus, marketed surplus may be equal to marketable surplus, it may be 

less if the entire marketable surplus is not sold out and the farmers retain some stock and if 

losses are incurred at the farm or during transit. Out of the total land area under cultivation in 

the country, land under fruits and vegetables is insignificant as compared to food crops (EIA, 

2012). 

2.8. Factors Affecting Agricultural Products Marketed Surplus 

A number of studies investigated factors that mainly affect market supply of agricultural 

commodities. A study made in Hadiya zone by Nuri Lefebo (2016) used Hackman two stage 

model to identify the major factors that affected the market supply of enset products. He 

investigated the relationship of farm level marketed supply of enset products to capture the 

influence of independent variables on the marketed supply of enset products. He identified that 

predicted output, perception on price, labor availability, extension service and mills lambda are 

significantly and positively affected market supply of enset products. On the other hand, sex of 

the household head significantly and negatively affected volume of sale of enset products 

marketed supply. Another study by Mahlet Abitew et al. (2015) found out the major factors that 
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affect the marketable supply of potato in eastern Hararghe Zone using multiple linear 

regression model. Results revealed that gender of the household head, farm experience, 

livestock holding, access to credit and quantity produced significantly affected marketed supply 

of potato. 

Similar study undertaken by Addisu Hailu (2017) used multiple linear regression model  to 

identify the major determinants of  marketed  supply of potato in Ejere district, west Showa 

zone, Oromia region of Ethiopia. Results showed that productivity of potato, sex of the 

household head, distance from the nearest market, non/ off farm income and land allocated for 

potato significantly affect volume of sales of potato. Another related study by (Opata, 2017) 

identified that the key factors affecting marketable supply of pineapple in south east Nigeria 

used multiple linear regression model to identify drivers of farmers marketable supply of 

pineapple.  He found that age of the household head, educational level of the household head, 

access to extension services and need for credit significantly affected volume of marketed 

supply of pineapple. This study used descriptive and multiple linear regression analyses to 

investigate factors that influence marketed surplus of tomato. 

2.9. Determinants of market outlet choices decision of Farmers  

Shewaye Abera (2016) used MVP model to identify factors affecting Haricot been market outlet 

choice in Misrak Badawowacho district and the result revealed that distance to all weather road, 

distance to the district market, number of equine owned, use of credit and membership in 

cooperatives are the most important variables that affect market outlet choice decision of 

Haricot been farmers in Misrak Badawacho district. Similar study by Nuri Lefebo (2016) used 

a multivariate probit model to identify the determinants of enset farmers market outlet choice 

decision in Hadiya  zone among five channels available for enset marketing , his study revealed 

that age, sex, post-harvest value addition , distance to the nearest market ,market information , 

availability of labor  access to credit ,owning transport facility ,education level of the household 

head , land allocated to enset and  perception on enset price to be most important variables to 

determine market channel choice decision of enset producers in Hadiya zone. Efa Gobena and 

Tura Kaso (2018) in their study of determinants of tomato small holder farmers market outlet 
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choice in west Shewa used MVP model to identify factors that determine tomato farmers market 

outlet choice decision.  

Another study conducted by Jari (2009) on institutional and technical factors influencing 

agricultural marketing channel choices amongst smallholder and emerging farmers in the Kat 

river valley in South Africa showed that access to market information, availability of 

contractual agreements, availability of good market infrastructure and participation in 

producers’ group were important factors affecting channel choice decision. The findings 

suggested as an adjustment in each one of the significant variables may significantly influence 

the probability of participation in either formal or informal marketing channels.  

Mamo Girma and Degnet Abebaw (2012) used a multinomial logit model to identify factors 

that determine livestock marketing channel choice of producers in rural Ethiopia at micro level 

among three channels available for cattle marketing (to market traders, directly to consumers 

at the local market, and to other farmer’s relatives and neighbors at the farm gate). Their study 

revealed that sex, education, volume of sale, membership to cooperative, market information, 

access to credit to be most important variables to determine market channel choice decision of 

livestock producers. Misginaw Tamirat (2010) in his study of constraints and opportunities of 

pastoralists’ commercial off-take used a multinomial logit (MNL) model to identify factors that 

determined the pastoralists’ decision to take on commercial off-take regimes or positions. 

Edilegnaw Wale (2004) also used MNL model to predict the probability that a farmer prefers a 

certain variety attribute and how that preference is conditioned by different household and 

environmental related factors. 

 A study by Ferto and Szabo (2002) identified variables influencing producers’ decision for 

channel choices in fruits and vegetables. The analysis was based on a survey among three 

supply channels of fruit and vegetable producers in Hungary in respect to the choice of 

marketing channels which are wholesalers, marketing cooperative and producers᾽ organization 

channel. A multinomial logit model was applied to reveal the determinants influencing these 

choices among various supply channels. The result were farmer’s decisions with respects to 

supply channels are influenced differently by transaction costs and producers sell to wholesale 
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market were strongly and negatively affected by the farmers age, information costs, bargaining 

power and information costs. Their model yielded similar results for the wholesalers, but only 

the age variable was significant. Producers’ choices selling to marketing cooperatives or 

producer organizations were somewhat different. The probability that farmers sell their product 

to a marketing cooperative is positively influenced by age and information costs, whereas 

negatively by the asset specificity and bargaining power.  The results indicated that a similar 

picture for producer organization without significance, except asset specificity with opposite 

sign and significance. They concluded that the choice of supply channels contradicts to some 

of the basic propositions of transaction cost economics.  Bongiwe and Masuku (2012) identified 

that age of the farmer, quantity of baby corn produced and level of education as significant 

predictors of the choice to sell vegetables to Board market channel instead of selling to other-

wholesale market channel. Age of the farmers, distance from production area to market, 

membership in a farmer organization and marketing agreement were significant determinants 

of the choice to use non-wholesale market channel over other-wholesale market channel.  

Following the literature, the researchers concluded that a producers’ decision to sell in an 

advantageous market derives from the maximization of profit he or she expects to gain from 

these markets as tomato producers more likely choose two or more than two types of outlets 

simultaneously in the study area, assuming the selection of different marketing outlets, as well 

as their simultaneous use, depends on producers’ willingness to maximize their profit and is 

conditional to socioeconomic, institutional, production, and market-related factors.  

2.10. Conceptual Framework 

It is necessary to support supply chain through investing on producer’s knowhow and good 

conditions for work. Given unexploited potential of tomato supply chain in the study area, this 

research is designed to analyze various determinants in production and marketing of tomato. 

Based on theoretical concepts and empirical studies the determinants of marketed surplus and 

market channel choice decision of farmers with appropriate econometric model were identified. 

This conceptual framework summarizes the relationship between independent variable and the 

outcome variables (Figure 2). 
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Figure 2: Conceptual Formwork of the Study 

Source: own sketching (2018) 
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3. RESEARCH METHODOLOGY 

3.1. Description of the Study Area 

Fogera is one of the woredas in Amhara region of North West Ethiopia. Fogera is part of the 

south Gonder Zone. The district is bordered on the south by Dera , on the west by Lake Tana , 

on the north by the Reb which separates it from Kemekem, on the northeast by Ebenat , and on 

the east by Farta.    

Wereta city is the administrative center for this woreda.  The altitude of this woreda ranges 

from 1774 to 2415 meters above sea level. Rivers in Fogera include the Gumara and the Reb. 

Both of which drain into Lake Tana. A survey of the land in Fogera shows that 44.2% is arable 

or cultivable and another 20% is irrigated, 22.9% is used for pasture, 1.8% has forest or 

shrubland, 3.7% is covered with water, and the remaining 7.4% is considered degraded or other. 

Fogera has 55 kilometers of dry-weather road and 67 kilometers of all-weather road, for an 

average of road density of 111 kilometers per 1000 square kilometers. 

 

Based on the 2007  national census conducted by the Central statistical agency  of Ethiopia 

(CSA), this woreda has a total population of 228,449. By gender, the population has held steady 

in a split of about 51% male to 49% female. With an area of 1,111.43 square kilometers, Fogera 

has a population density of 205.55, which is greater than the Zone average of 145.56 persons 

per square kilometer. The woreda is divided in to 26 rural kebeles and 5 urban kebeles. A total 

of 52,905 households were counted in this woreda, resulting in an average of 4.32 persons to a 

household. The largest ethnic group reported in Fogera was the Amhara (99.83%). Amharic was 

spoken as a first language by 99.89% of the reported population.  

Teff, corn, sorghum, cotton, vegetables and sesame are important cash crops. Fogera is also known 

for its breed of cattle, which has a large fame and is one of the best native milk cows in Ethiopia; 

however, because other breeds of cattle are brought from Dera and Kemekem woredas to the 

Fogera plains in the dry season, the local breed is at risk of genetic dilution.  

https://en.wikipedia.org/wiki/Central_Statistical_Agency_(Ethiopia)
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There are 16 cooperatives 9 of which are multi-purpose, 4 irrigations and 3 financial 

cooperatives. The multi-purpose cooperatives provide milling service, sell basic household 

goods, and distribute agricultural inputs in collaboration with the Agricultural Input Supply 

Corporation and the Ambasel and Merkeb Union cooperatives. Also located in this woreda is 

the community of Awra Amba, an Ethiopian grass-roots experiment in egalitarian living. 

One micro- finance institution operates in this woreda: the Amhara Saving and Credit 

Institution (ACSI), established in 1998. ACSI has extended loans totaling 8,678,581 Birr to 

5,484 people for farm-related purposes; of these, 53 people defaulted on loans totaling 

24,725.30 Birr. 

 

 

 

Figure 3: Location map of the Fogera Woreda 

Source: own sketching 

https://en.wikipedia.org/wiki/Ethiopian_Birr
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3.2. Data type, sources and Methods of Data Collection 

For this study, both qualitative and quantitative data were collected from primary and secondary 

sources to address the objectives of this study. Quantitative data were collected by face to face 

interview. Key informant interview and focus group discussion were held to collect qualitative 

data. The instruments used for primary data collection were the followings: 

Questionnaire: the required quantitative data were collected from 235 sample households by 

conducting formal survey based on semi-structured questionnaire. The prepared questionnaire 

was translated to Amharic (local language) to ease data collection process. Before conducting 

the formal survey, the questionnaire was pretested by interviewing 10(ten) randomly selected 

households, and amended based on the feedback. 

 Focus Group Discussion: Focus group discussion (FGD) with farmers was one of the 

qualitative data collection methods for this study. Three (3) FGD was held with tomato 

producers in each kebele in the woreda. Each focus groups comprise 6 to 8 individuals. The 

checklist was prepared on opportunities and constraints in tomato production and marketing, 

identifying the actors in tomato supply chain and methods of reducing post-harvest loss.  

Key informant interview: Individuals who are considered knowledgeable and rich in 

experiences about tomato production and marketing activities, the socioeconomic conditions of 

the community, and institutional aspects in production and marketing for the study was 

identified and interviewed. Accordingly, the total of 18 key informants, three (3) officials of 

the woreda agriculture and development office expertise, one (1) development agents from each 

kebele, 5 older farmers, 3(three) from brokers and 4(four) from traders were interviewed.  

Secondary data: Besides the primary data, secondary data on total land size, population and 

other variables were collected from the woreda Office of Agriculture, internet browse, journal 

articles, books, published and unpublished research reports. the primary data were 

supplemented and supported by reviewing documents from those secondary data sources. 
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3.3. Sample Size and Sampling Technique  

3.3.1. Producers Sampling  

Target population: households located in Fogera Woreda who are the actors that are involved 

in tomato production and marketing. Producers are the actors who produce and sell tomatoes. 

They would either have their own land or sharecrop to produce the crops in 2017/ 2018 

production year. These farmers after they produced, sell either at farm gate or on a distant 

market. 

The choice of sampling technique (probability and non-probability) depends on the purpose of 

the study. The objective of this study is to analyze the farmer’s outlet choice decision. For such 

quantitative research, a probability sampling technique is appropriate relative to non-probability 

sampling technique because every sample household has equal chance of being interviewed. 

This is because samples drawn by this technique are more representative than those from non-

probability sampling techniques. This creates good conditions to make inference about the 

target population based on the data obtained from sampled households. Accordingly, two stage 

random sampling was used for this study. The study was conducted in fogera woreda selected 

by BDU-IUC program which is, a highly tomatoes producer woreda. In the first stage, 3 kebeles 

(Woreta zuriya, Tiwa and Shina) from tomato growers in the Woreda were randomly selected. 

In the second stage, the study considered only tomato producer households. Thus, from each 

sampled kebele tomato producer farmers were listed out with the help of development agents 

at kebele level. From these population lists, sample farmers were selected by simple random 

sampling method based on probability proportional to size sampling technique. 

The total number of tomato producer households in those three (3) kebeles is 1506 (wereta 

zuriya-715, tiwa-270 and shina-521) (Fogera woreda office of agriculture). This study applied 

sample size determination formula developed by Yamane (1967) provided below. Determine 

the required sample size at 95% confidence level.   

n =
N

1+N(e)2                                                                                                      ( 1)   
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                                        n= is the sample size 

              N=is the total population who are tomato producers 

                                          e= is the level of precision 6% 

n =
1506

1 + 1506(0.06)2
= 235  

   Table 2: Producers Sampling 

 

Sampled kebeles  Number of producers  Number of sampled households  

Wereta zuriya 715 112 

Shina 521 81 

Tiwa 270 42 

Total                                                235  

 

3.3.2.  Wholesalers, collectors, Retailers and Consumers Sampling 

According to Mendoza (1995) researchers do not agree on the sample size and procedure that 

should be used in each segment of the marketing chain (Abay Akalu, 2007).  The decisions 

involved were partly a function of information currently known, time and resources available, 

accessibility to and openness of the marketing participants as well as the estimated size of the 

trading.  

However, it was arbitrarily believed to take ten (10) from wholesalers, fifteen (15) from retailers 

ten (10) from collectors and ten (10) from consumers randomly for detail interviewing. 

 

 

 



 

 

27 

 

  Table 3: Wholesalers, collectors, retailers and consumers sampling 

 

Actors  Samples taken  

Wholesalers 10 

Retailer 15 

Collectors 10 

Consumer 10 

Total                                                                      45 

 

  3.4. Method of Data Analysis 

Descriptive statistics and econometric models were used for analyzing the collected data from 

the study area.  

3.4.1. Descriptive and inferential statistics  

Descriptive statistical tools such as mean, percentages and standard deviations were used in the 

process of examining and describing socioeconomic and demographic characteristics of tomato 

farmers.  

3.4.2.  Multiple Linear Regression Model to Analyze Marketed surplus of Tomato 

Multiple linear regression model was used to analyze factors affecting farm level tomato 

marketed surplus in the study area because all tomato producers participate in the market. 

Econometric model specification of marketed surplus function in matrix notation is the 

following. 

    

 Y =  X′β + U                                                                                                                (2) 

 

Where: Y is tomato marketed surplus, X ' is a vector of explanatory variables, is a vector of 

parameters to be estimated and U is disturbance term. Tomato marketed surplus is a continuous 
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dependent variable used in the multiple linear regression model. It is measured in quintal and 

represents the actual supply of tomato by farm households to the market in the year 2017/2018. 

Before running the model, it is important to test some of the assumptions of Classical Linear 

Regression (CLR) model should hold true. For econometrics analysis multiple linear regression 

model was appropriate to analyze factors affecting marketed surplus of tomato because all 

sampled households producing tomato and supplied to the market. However, when some of the 

assumptions of the Classical Linear Regression (CLR) model are violated, the parameter 

estimates of the model may not be Best Linear Unbiased Estimator (BLUE). Thus, it is 

important to check the presence of heteroscedasticity, multicollinearity, endogeneity and model 

specification error test (test for omitted variables) problem before fitting important variables 

into the regression models for analysis. Multicollinearity problem arises due to a linear 

relationship among explanatory variables; and becomes difficult to identify the separate effect 

of independent variables on the dependent variable because there exists strong relationship 

among them (Gujarati, 2003). VIF was employed to test the existence of multicollinearity 

among explanatory variables and the result showed that the mean VIF was 1.19 which indicates 

no problem of multicollinearity among explanatory variables in the model (Appendix 2).  

Breusch- Pagan/Cook-Weisberg test for heteroscedasticity was used and the result indicated 

that heteroscedasticity was a problem (Appendix 3). By applying robust standard error, the 

problem is corrected. Furthermore, regression specification error test, test of omitted variables 

results showed that no omitted variables in the model, Prob > F = 0.4637 (Appendix 4). 

 

The problem of endogeneity occurs when an explanatory variable is correlated to the error term 

in the population data generating process, which causes, the ordinary least squares estimators 

of the relevant model parameters to be biased and/or inconsistent. The source of endogeneity 

could be omitted variables, measurement error and simultaneity (Maddala, 2001). Both 

Hausman test and Durbin-Wu-Hausman (DWH) test was applied to check the presence of 

endogeneity.  Both test results of endogeneity show that tomato farming experience is 

exogenous variable for tomato supply to the market i.e. there is no endogeneity problem among 

explanatory variables (Appendix 5). This instrumental variable was selected from the 
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exogenous variables by checking the correlation between endogenous variable and the 

instruments and the model was specified as:  

Y (toputS) =f (educstatus LsizeT NFI   lisvstowneship Acrdt ISEED Disnmkt LP (TOfexp= 

agehh)).  

3.4.3. Multivariate probit Model to analyze Producers Market outlet Choice 

Econometric models such as multinomial probit/logit, conditional or mixed, or nested logit 

are useful models for analysis of categorical choice dependent variables.  For this study 

multivariate probit model was employed as tomato producers more likely choose two or more 

than two types of outlets simultaneously in the study area, assuming the selection of different 

marketing outlets, as well as their simultaneous use, depends on producers’ willingness to 

maximize their profit and is conditional to socioeconomic, institutional, production, and 

market-related factors.  

This study undertakes that farmer’s decision is generated based on its utility maximization. This 

infers that the alternative marketing outlet choice requires different private costs and benefits, 

and hence different utility, to a household decision maker. Hence, farmers will choose 

marketing outlet if the expected utility from it exceeds that from other marketing outlets 

(Masten and saucier, 2002) such that: 

Y∗ = Yi , if Vi >  Vj                                                                                     (3)                                                                                                   

= Yj , if Vi ≤  Vj 

Where, Yi represents the strategy type i, Yj an alternative strategy type j, Vi and Vj the 

corresponding expected indirect utility values of strategy type i and its alternative j, while Y* 

represents the strategy type actually chosen. Therefore, we can view the farmer’s decisions on 

strategy implementation within a random utility discrete choice model (Verbeek, 2008). RUM 

is particularly appropriate for modeling discrete choice decisions such as between marketing 

outlets because it is an indirect utility function where an individual with specific characteristics 

associates an average utility level with each alternative marketing channel in a choice set. In 

this framework, the utility function is assumed to be known for each farmer but some of its 

components are unobserved by the researcher. This unobserved part of the utility is treated as 
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a random variable. For the ith strategy decision the expected indirect utility is then modelled as 

the sum of the observed variables and non‐observable random component 

Vi = β1i Xi +  εi                                                                                                               ( 4) 

 

As in equation (3) we can write the choice utility of implementing any alternative as follows:                                                           

𝑉𝑗 = 𝛽1𝑗𝑋𝑗 + 𝜀𝑗                                                                                                                                  (5)                                                                                                                                                                

Where, 

𝛽1i and 𝛽1
j are vectors of parameters. Hence, farmers can decide simultaneously whether to 

choose one or more market outlet conditional upon the vectors of explanatory variables Xi and 

Xj. In this approach we can use a multivariate probit model (MVP) to study farmers joint‐

decisions to market outlet choice. 

Following equations (4) and (5) the empirical specification of MVP takes the form:  

Y∗ij =  Vi = β1i Xi +  εi                                                                                                      ( 6) 

With j= 1,2,3,4 

 𝑌𝑖 = 1 𝑖𝑓 𝑌𝑖∗ > 0 𝑎𝑛𝑑 0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                                                                                  (7)                                                                                                                                                  

Where, 

Yi* is an unobservable latent variable denoting the probability of choosing j type of market 

outlet, for i = 1 (wholesaler), i = 2 (collectors), i = 3 (retailers) i = 4 (consumers) is as follows: 

Thus, empirically the model can be specified as follows: 

Yi1 = β1Xij1 + εi1                                                                                                                     (8) 

Yi2 = β2Xij2 + εi2                                                                                                   ( 9)                                                                                                                                                                                  

Yi3 = β3Xij3 + εi3                                                                                                                     (10) 

Yi4 = β4Xij4 + εi4                                                                                                                        (11) 

Where, Yi1 = 1, if farmer choose wholesaler (0 otherwise), Yi2= 1, if farmer choose main 

collectors  (0 otherwise), Yi3 = 1, if farmer choose retailer (0 otherwise), Yi4 = 1, if farmer 

choose consumers (0 otherwise), Xi = vector of factors affecting market outlet choice, 𝛽j = 

vector of unknown parameters (j = 1,2,3,4,), and 𝜀 = is the error term. To estimate the five 
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equations (8), (9), (10), and (11) we assumed that the error terms (𝜀1, 𝜀2, 𝜀3 and 𝜀4) may be 

correlated. Then, instead of being independently estimated, they are considered to be a 

multivariate limited‐dependent‐variable model in which the four error terms follow a 

multivariate normal distribution with zero mean and variance and covariance matrix. 

In multivariate probit model, where the choice of several market outlets is possible, the error 

terms jointly follow a multivariate normal distribution (MVN) with zero conditional mean and 

variance normalized to unity (for identification of the parameters) where (μx1, μx2, μx3, μx4) 

MVN~ (0, Ω) and the symmetric covariance matrix Ω is given by: 

Ω =  [

1          ⍴x1x2        ⍴x1x3        ⍴x1x4
⍴x2x1        1             ⍴x2x3        ⍴x2x4
⍴x3x1          ⍴x3x2          1        ⍴x3x4
⍴x4x1        ⍴x4x2         ⍴x4x3          1

]                                                              (12)    

Of particular interest are the off-diagonal elements in the covariance matrix, which represent 

the unobserved correlation between the stochastic components of the different types of outlets. 

This assumption means that Eq. (12) generates MVP model that jointly represents decision to 

choose particular market outlet. This specification with non-zero off-diagonal elements allows 

for correlation across error terms of several latent equations, which represents unobserved 

characteristics that affect the choice of alternative outlets. 

 

Following the formula used by Cappellarri and Jenkins (2003), the log-likelihood function 

associated with a sample outcome is then given by: 

lnL =  ∑ ωi ln⏀(μi,Ω)
N
n=1                                                                                         (13) 

Where ω is an optional weight for observation i and Φi is the multivariate standard normal 

distribution with arguments μi and Ω, where μi can be denoted as: 

μi = (ki1 β1xi1, ki2 β2xi2   , ki3 β3xi3                                                                       14) 

 Ωjk =   Ωkj=  kij kik ⍴jk, for j ≠  k,     k = 1,2, 3….      kik = 2yik − 1                   (15) 
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3.5. Variable Specification and Hypotheses for Multiple Linear Regression Model  

3.5.1. Variable description and Hypotheses for Multiple Linear Regression Model 

Dependent variable  

Quantity of tomato Marketed (toputS):  It is a continuous variable which represents the actual 

amount of tomato supplied to the market by the farm household in the survey year. 

Independent Variables: Different variables were expected to determine the quantity of 

marketed supply of tomato. A number of studies suggested that farmer’s marketed surplus of 

agricultural commodity can be determined by a number of factors. Explanatory variables that 

were expected to affect the dependent variables in the context of the area are the followings: 

Educational status of the household head (Edcastatus): It is dummy variable with (literate 

= 1 and, illiterate = 0). It is believed that if a farmer attained formal education of any level there 

is a possibility of increment in their productivity as they have better knowledge than those who 

did not attend formal education (Gizachew Getaneh, 2005); Rehima Mussema, 2006); (Astewel 

Takele, 2010) and (Yeshitila Alemu, 2012. Therefore, in this specific study, formal education 

is expected to have a positive relationship with quantity of tomato supplied to the market. 

Improved seed (ISEED): This is a dummy variable and takes a value of 1 if a farmer uses 

improved seed and 0 otherwise. Improved seeds are associated with high productivity level and 

better capacity to resist diseases (Mebrat Tola, 2014) and (Abay Akalu, 2007). Therefore, use 

of improved seed is expected to have positive effect on tomato marketed surplus.  

Experience of the household head (TOfexp): This is a continuous variable measured in 

number of years. A household with better experience in tomato farming is expected to produce 

more amount of tomato than the one with less experience and, as a result, he/she is expected to 

supply more amount of tomato to market. Therefore, experience in tomato production was 

expected to have a positive relation with marketed surplus of tomato. Bekele Wegi (2017) and 

Abay Akalu (2007) indicated that as farmer’s experience increases, increasing tomato supplied 

to market. 
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Distance to market (Disnmkt): It is a continuous variable measured in hours walk. The closer 

the market the lesser the transportation charges, reduced transaction costs, and reduce other 

marketing cost and also the closer the market, the farmers have the more information about the 

market. The study conducted by Regasa Dibaba (2018) on factors affecting market supply of 

wheat by smallholder in Ethiopia revealed negative relationship between wheat marketed 

surplus and distance to market. Therefore, as the market becomes far from the farm the 

marketed surplus was low. Thus, distance to the nearest market is hypothesized to have negative 

relationship with marketed surplus of tomato.  

 

Access to credit (Acrdt): This is a dummy variable that represents access to both formal and 

informal credit for farm related purposes. It was measured as 1 if a farmer has access to credit 

and 0 otherwise. Access to credit is an important source of financing the agricultural activities 

of smallholder farmers (Melkamu Bezie et al., 2017). Hence, access to credit is predicted to 

have a direct relationship with the marketed surplus. 

Livestock ownership (lisvstowneship): This reflects the total livestock a farmer owns 

expressed in tropical livestock unit (TLU). The farmer who possesses a greater number of 

livestock’s is expected to have more money for the purchase of agricultural inputs, and again 

has the chance to get oxen for draught power. It also serves as an alternative means to obtain 

benefit in times of crop failure (Desta Beyera, 2004). Therefore, livestock ownership is 

hypothesized to have positive relationship with marketed surplus of tomato. In other cases, 

farmers with more livestock assets have better animal manure for input of production which 

helps to increase productivity and production and finally farmers increased quantity supplied to 

the market (Mahlet Abitew, et al, 2015) and  (Melkamu Bezie et al., 2017). 

Farm size (LsizeT): This is a continuous variable expressed in hectare indicating the total land 

owned by a farmer. It is expected to take positive effect implying that the larger land size a 

farmer owns the more land size would be allocated for the crop of interest. Increase in size of 

land is assumed to directly influenced marketed surplus. Bekele Wegi (2017) found expanding 

the area for potato production, increase the marketed supply of potato.  
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Lagged price (last year price) (LP) – It is a continuous variable measured in birr per kilogram. 

This is the price of tomato in 2010 EC. The sign for the coefficient was expected to be positive. 

As the farmer saw higher price a year before the probability to produce and supplied to the 

market would be high (Melkamu Bezie et al.,2017). This is because many farmers are sensitive 

to market prices for their produce and they supply in response to market signal; because it means 

getting higher incomes from their produce. According to the findings of Regasa Dibaba (2018), 

farmers tend to study price situation related to high yielding wheat produce and could 

appropriately predict and respond to the prices by producing more quantity of output that 

affected market supply. 

Income from non/ off farm (NFI): It is a continuous variable measured in birr. The variable 

represents income originated from different sources other than farming and can be obtained by 

household head, spouse and other household members. Through improving production process, 

this income makes the household to expand production. Thus, income from the non/off-farming 

sources is hypothesized to affect tomato  product marketed surplus positively. Nuri Lefebo 

(2016) found non-farm income was positive relationship with the quantity of enset crop supply. 
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Table 4:Summary of Hypothesized Variables in Multiple Linear Regression Model 

Variable  Description  Measurement  Expected effect  

Educstatus Educational level of the 

household head  

0=illiterate ,1=literate   Positive  

LsizeT  Area cultivated for tomato Hectare  Positive  

lisvstowneship Livestock ownership  Tropical livestock unit Positive  

Disnmkt Distance from residence to 

market center  

Hours walking  Negative  

Acrdt Access to credit services  1=Yes, 0 otherwise  Positive  

TOfexp Tomato farming experience Years  Positive  

LP Lagged price  Birr per kilogram  Positive  

NFI Income from non/ off farm  Birr Positive  

ISEED Improved seed  1= yes, 0= otherwise  Positive  

2 

 

 

                                                           
2 Off-farm income and non-farm income are used interchangeably in this paper. The difference between the two 

is that off-farm income is much broader than non-farm income and it is made up of agricultural wage income plus 

non-farm income. Some authors adopt non-farm income, which exclude income from agricultural employment on 

other people’s farm. They prefer to include it as a component of farm income, but in this paper, it is included as 

component of off-farm income. 
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3.5.2. Hypothesis and variable definitions for Multivariate Probit Model 

Dependent variable  

Tomato market outlet choice (TMOC): it is a categorical variable and takes 1 if the farmers sold 

his/her outputs to specified channels and zero otherwise. The channels are wholesaler, 

collectors, retailers and consumers outlet. The outlet choice is the farmer’s decision involving 

different alternative market outlets. It is measured by the probability of farmers selling tomato 

to either of marketing outlets. 

Explanatory variables 

In order to explain factors affecting tomato farmers market outlet choices, continuous and 

discrete variables are identified based on economic theory and findings of different empirical 

studies. Accordingly, the following variables are constructed: 

Age of household head (agehh): It is a continuous variable measured in years. Old farmers 

may make their decision more easily than young farmers, because the older farmers might have 

a long-term relationship with their clients in the rural market. The young farmers might have a 

longer planning horizon or be more willing to take risks. In this study, age of household head 

is hypothesized to influence the decision of household head to choose the collectors market 

outlet positively. Bongiwe and Masuku (2012) found that age of the farmers was a significant 

determinant of the choice to use non-wholesale market channel over other-wholesale market 

channel.  

Educational status of household head (Educstatus): It is dummy variable with (iterate = 1 

and, illiterate = 0).  It is believed that if a farmer attained formal education of any level there is 

a possibility that the farmer would choose appropriate channels. Formal education enhances the 

information acquisition and adjustment abilities of the farmer, thereby improving the quality of 

decision making (Fakoya et al., 2007). This is supported by studies of Bongiwe and Micah 

(2013) and Abraham Tegegn (2013). As a result, in this study, formal education is hypothesized 

to choose wholesalers market outlet.  



 

 

37 

 

Family size (hsizeequ): Family size refers to the number of members of the household 

measured in adult equivalent. Tomato production and marketing is labor intensive activity, 

since tomato is bulky product in nature. Accordingly, families with more household members 

tend to have more labor which in turn increases the choice of better market outlet. Baltenweck 

et al. (2006) found that the higher the number of adults in the household, the more likely that 

private trader channel will be selected than individual customers. 

Land size for tomato (LsizeT): It is a continuous variable and measured in hectare. It refers 

to size of land allocated for tomato production by producers.  If the producer allocates more 

land to tomato production, he/she could get benefit from scale of production. Furthermore, those 

producers who allocate large farm size for tomato are likely to prefer wholesalers’ market 

because they purchase their product at large amount (Nuri Lefebo,2016). 

Distance to the nearest market (Disnmkt): It is a continuous variable measured in hours 

walking that tomato producers are required to travel in order to sell their product in the market. 

In addition, those households who are close to market are assumed to have more probability of 

choosing better market channel. The closer the tomato products market to tomato product 

farmers‟ household, better access to market information and facilities. This improves return to 

labor and capital; increase farm gate price and incentives to participate in economic transaction. 

Therefore, distance to the nearest market is hypothesized to influence the decision of producers 

on channel selection. The studies by Bezabih Emana et al. (2015) and Djalalou et al. (2015) 

also found that distance has relationship for market outlet choice.  

Sex of household head (sexhh): It is dummy variable with (male = 1 and, female= 0).  Both 

men and women participate in selling tomato products using different market outlet to generate 

income. Female household heads have been reported to have a better tendency in searching 

market alternative for the sale of tomato products than male household heads. As a result, 

female household heads have more chance to choose appropriate channels than male household 

heads. Mamo Girma and Deginet Abebaw (2012) found that sex of the household head has 

statistically significant effect on whether or not a farmer participates in the livestock market 

and his/her choice of a market channel. 
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Livestock ownership (lisvstowneship): it is a continuous variable measured in tropical 

livestock unit (TLU). The farmer who possesses a greater number of Livestock is expected to 

have more money for the purchase of agricultural inputs, and again has the chance to get oxen 

for draught power. It also serves as an alternative means to obtain benefit in times of crop failure 

(Desta Beyera, 2004). In other cases, farmers with more livestock assets have better animal 

manure for input of production which helps to increase productivity and production (Melkamu 

Bezie et al., 2017). The study by Makhura (2001) on maize market participation suggests that 

an increase in the value of livestock owned leads to an increase in maize sale and hence better 

market outlet choice. Therefore, the variable is expected to positively affect wholesalers market 

outlet choice decision of tomato farmers.  

Access to credit (Acrdt): Access to credit would enhance the financial capacity of the farmer 

to purchase the inputs, thereby increasing tomato production, processing and market share size. 

It is also hypothesized that access to credit would have influence on wholesale market outlet 

choice decisions. Urquieta (2009) found that access to loan was significant determinant of 

market channel choice.  

Member-ship in any cooperatives (Memanycoop): It is dummy variable which (member = 1, 

0= otherwise). It had significant influence on market outlet choices. Household membership in 

cooperative could have better access to information that helps to production and marketing 

decisions. Membership in cooperatives can also contribute towards reduced transaction costs 

and strengthen farmers bargaining power through networking and provision of up to date 

information to members. Shewaye Abera (2016) found that being a member in cooperatives 

increases the likelihood of choosing wholesalers outlet. 

Own transportation(owntrans): It is a dummy variable with (have own transportation = 1, 

and zero = otherwise). the regression coefficient of own transportation was found to have a 

positive and significant influence on the probability of tomato producer farmer’s decision to 

choose direct wholesalers and consumers outlets. Own transport plays a vital role in lowering 

transportation costs as well as farmers who have own transport go distant market and choose 

more than one market to sell their produce and so be able to achieve higher price. This agrees 
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with the findings of Shewaye Abera (2016) and Fikru Temesgen et al. (2017) found that 

transport ownership allows farmers to sell their produce to marketing center located far off. The 

result reveals having own transportation mechanism increases the probability of choosing the 

farther and achieving the higher price market outlets. 

Tomato farming experience (TOfexp): It is a continuous variable measured in years. It stands 

for duration of participation in tomato farming activities by household head. Farmers with 

longer farming experience are supposed to have better competence in assessing the 

characteristics and potential benefits of new marketing opportunity than farmers with shorter 

farming experience (Efa Gobena and Tura Kaso ,2018).  

Table 5:Summary of Hypothesized Independent Variables for MVP Model 

 

Description  

 

Measurement  

Expected effect  

Wholesalers  Collectors  Retailers  consume

rs 

Age of the household head  Number of years  Negative  Positive  Positive  Positive  

Sex of the household head  1=male,0=female  positive  Positive  Positive  Positive  

Educational status of the 

household head  

0=illiterate 

,1=literate   

Positive  Positive  Positive  Positive  

Household size   Adult equivalent  Positive  Positive  Positive  Neg/pos   

Area cultivated for tomato Hectare  Positive  Positive   Positive  

Livestock ownership  Tropical livestock 

unit 

Positive/neg Positive/neg Neg/pos   Neg/pos   

Distance from residence to 

market center  

Hours walking  Negative  Positive  Positive  positive  

Access to credit services  1=Yes, 0 otherwise  Positive  Positive  Positive  Positive  

Tomato farming experience Years  Positive  Neg/pos   Neg/pos   Positive  

Own transportation 1=Yes, 0 otherwise Positive Positive  Positive  Positive 

Membership in cooperatives 1= member, 0= 

otherwise 

Positive  Neg/pos   Neg/pos   Positive  
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4. RESULTS AND DISCUSSION 

In this section descriptive statistics and econometric models’ results are discussed. 

4.1. Characteristics of Sample Households  

4.1.1. Socio-economic characteristics of the sample households  

As depicted in Table 6, the results indicated that both male and female headed household’s 

engaged in production and marketing of tomato. Of the total interviewed tomato producers 

96.6% were male headed and the remaining 3.4% were female headed. From the total 

interviewed tomato producers 70.64% were illiterate (did not attend any formal or informal 

education) and the remaining 29.36% were literate (they attend formal or informal education). 

However, education gives the farmers to analyze the benefits, costs and risks involved in tomato 

production, the majority of the farmers in the study area is illiterate. From sampled households 

about 49 % were used improved seed and 51 % were not used improved seed.  

About 61.28 % of the interviewed households had access to credit and the remaining 38.72% 

did not have. Credit is one way of improving smallholder farmers’ production and productivity. 

Farmers' ability to purchase inputs such as improved seed and fertilizer is tied with access to 

credit. Farmers having better access to credit can minimize their financial constraints and buy 

inputs more readily than those with no access to credit (Table 6). About 92.77% of the 

respondents were not a member in any cooperative, only 7.23% respondents were a member 

but no single households reported there is fruit and vegetable marketing cooperatives in the 

study area. 

Table 6: Dummy variables of the sampled households 

 

 

 

 



 

 

41 

 

Source: Own computation of survey data (2018). 

The average age of the respondents was 40.2 years ranging of 18 to 75 years (Table 7). The 

respondents had an average of 8 years of farming experience in tomato production, ranging 

from 1 to 27 years. The households have an average of 5.47 livestock measured in tropical 

livestock unit (TLU). As the result indicated in table 7, the average last year price (lagged price) 

of tomato was 4.44, ranging from 2 to 6 birr per kilogram. The average household size of the 

interviewed households 2.66 persons (adult equivalent). The local unit of measurement for land 

size in the study area is “timad” which is equal to 0.25 hectare. Sample farm households 

cultivate tomato on an average 0.33 ha of farm land. The respondents produce an average of 

30.4 quintal ranging from 4 to 167 quintals of tomato in the study area. The interviewed 

households got an average of 15477.23 birr from non/ off farm income generating activities, 

ranging from 2000 to 60,000 birr per year. 

Variable  Category  Number  Percent 

Sex Male 227 96.6 

Female  8 3.40 

Educational status             Illiterate 166        70.64 

Literate  69        29.36 

Improved seed  

 

Yes  120 49 

No     115 51 

Access to credit  No  91        38.72 

Yes 144       61.28 

Membership in any cooperatives Yes  17         7.23 

 No  218        92.77 

Farming system             Irrigation  159 68 

Rain-fed  75 32 
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Table 7: Continuous variables of the sampled households 

Variables   Mean  SD   Min Max 

Age (years) 40.20 11.41 18 75 

Household size  2.66     0.67 0.8         4.9 

Distance to nearest market  1.30     0.56 0.08           3 

Land size for tomato  0.33     0.19       0.06           1 

Total output  30.42   22.84           4         167 

Livestock ownership 5.47      3.08           0       20.38 

Tomato farming experience  8.217021     5.29                1     27 

Non /off farm income  15,477.23     11,162.16 2,000 60,000 

Lagged price  4.44417 0.900948 2 6 

Source: Own computation of survey data (2018). 

4.1.2. Characterization of Tomato Production  

Vegetable production including tomato is largely practiced under irrigation using water pumped 

from nearby lakes and from shallow wells dug for irrigation. Based on information elicited from 

the KIIs, most of rural households are engaged in irrigated production of vegetables in general 

and tomato in particular in the study Woreda. The survey findings indicate that 68% of the 

vegetable producers practice irrigated farming, while 32% produce tomato under rain-fed 

conditions (Table 6). The FGD results also show that tomato is preferably produced during the 

dry season under irrigation mainly to reduce risks of diseases and insect pests. Irrigated 

production of vegetables including tomato is undertaken twice a year, from February to May 

with irrigation only and from December to January with supplementary irrigation. Tomato is a 

major vegetable grown in the study area. The survey result also indicates that households on 

the average allocate around (0.32 ha) for tomato production.  The average yield of tomato is 

30.4 quintal/ha (Table 7). 
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4.1.2. Causes of Poor-quality Tomato Produce 

 Fresh-cut fruits and vegetables must have an attractive appearance, acceptable flavor, 

appropriate texture, and a positive nutritional image to attract initial and continued purchases 

by consumers (Diane et al., 2010). For this study, various causes of poor (physical) quality 

tomato produce were identified.  

 

Figure 4:  causes for poor (undesirable physical) quality of tomato produced   

Source: Own survey, (2018). 

Various causes of postharvest losses were identified at farm level. The assessment result 

indicates the prevalence of various forms of damages including mechanical damage, disease, 

insect pest, sunburn and lack of improved varieties are major problems. The majority of 

producers (56 %) reported diseases, insect pests and sun burn as the major problems affecting 

their produce. At farm level, significant proportion of tomato damage occurred due to insect 

attack (11%) and disease (17%) (Figure 4).   Limited access to appropriate harvesting tools and 

skills as well as poor disease and insect pest control measures are the notable factors causing 

damage at farm level. The findings are also consistent with the findings of other authors. Hussen 

et al. (2013) for example found out that inadequate storage and transportation facilities, diseases 

and insect pests are found to be significant factors contributing to postharvest losses in 

horticultural crops (Bezabih Emana et al., 2017). Due to lack of well-ventilated storage facilities 
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and adequate, reliable and timely market information, farmers are forced to dispose of their 

produce within a short period even if the selling price is low. Efforts made to apply modern 

postharvest handling practice (such as curing, grading and storing) to increase the shelf life of 

tomato is low (Emana et al., 2017). Knowing this lack of ability and facilities to store tomato 

for long, wholesalers put pressure on producers to sell at low price. 

4.1.3. Methods to Reduce Post-harvest Loss 

Producers use different methods to reduce postharvest loss or produce damage (Table 8).  About 

41.5 % of the producers reduce their produce damage by collect during cool weather, careful 

handling during harvest, take care during transport and sale at low price. The result also shows 

that 25, 11 and 87 % of the producers reduce the loss by selling at low price, collect during cool 

season and collect after buyers selected respectively. About 25% of the respondent’s sale at low 

price to reduce the loose, and only 7.7% of the household’s harvest tomatoes after they select 

buyers. Farmers  mainly sell vegetables immediately after harvesting as a means of reducing 

postharvest loss and costs associated with storage and transportation of such perishable fresh 

produce (Bezabih Emana et al., 2017).  

Table 8: Proportion of producers using different means to reduce spoilage (%)  

  Frequency Percent  

Collect during cool weather 27 11.5 

Store under shade 5 2.1 

Store in cool place 12 5.1 

Careful handling during harvest 8 3.4 

Take care during transport 6 2.6 

collect after buyer selected 18 7.7 

Sale at low price 60 25.6 

1,4,5 and 7 97 41.5 

N  235                         

Source: Own computation of survey data (2018). 
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4.2. Producers’ characteristics by market outlet choices 

4.2.1. Total volume of sale for each channel  

In this study, four major tomato market outlets were identified as alternatives to farmers to sell 

their tomato products. These were wholesalers which account for 30% of total sales followed 

by retailers (24.74%), collectors (22.9%), and consumers (21.54%) (Table 9). Although the role 

of agricultural cooperatives in smallholder farmers marketing is recognized as vital, no single 

household reported cooperatives as an alternative market outlet in their tomato products 

marketing. This should be seen as serious policy concern for the government and other relevant 

stakeholders in this sector.  

Table 9: Volume of sale in each channel 

Source: Own computation of survey data (2018). 

4.2.2. Socio-economic Characteristics of Producers across Tomato Marketing 

Channels 

The mean and percentage of household characteristics by tomato market outlets are provided 

in Table 10 below. The mean age of household heads who sold to wholesaler, collectors, retailer 

and consumers market outlets was 39, 40.77, 40.09 and 39.7 years, respectively. The household 

that sold to wholesaler, collectors, retailer and consumers market outlets with average family 

size of 2.63 ,2.71 ,2.65 and 2.58 persons in adult equivalent respectively. The average distance 

travelled by tomato producers to sold to wholesaler, collectors, retailer and consumers market 

outlets was on average 1.32, 1.38, 1.35 and 1.38 km away from the nearest market away from 

Variables  Sold tomatoes in quintal   Percent  

Quantity sold for wholesalers  2207.05 30.87 

Quantity sold for collectors                    1637.1                     22.9 

Quantity sold for retailers  1768.75 24.74 

Quantity sold for consumers  1535.45 21.49 

Total output sold  7148.35                     100 
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home respectively. The average land size allocated by tomato farmers that sold to wholesaler, 

collectors, retailer and consumers market outlets was 0.33, 0.34, 0.33 and 0.35 respectively. 

Households who have average livestock size of 5.66, 5.68, 5.76 and 5.65 in tropical livestock 

unit sold to wholesaler, collectors, retailer and consumers market outlets respectively. The 

average tomato farming experience of tomato farmers who sold to wholesaler, collectors, 

retailer and consumers market outlets 7.86, 8.57, 8.12 and 7.71 years respectively.  

As indicated in table 10, the proportion of the respondents who sold to wholesalers (37.93%), 

collectors (35.15%), retailer (40%) and consumers (36.67%) market outlets had attending 

formal and informal education respectively. And transport ownership indicates that 75.86, 

64.85, 68 and 72% of market participants choose wholesaler, collector, retailer and consumers 

market outlet respectively. This implies that the majorities who sold to wholesaler owned 

transport facilities. The proportion of households (73.56, 73.94, 81.33 and 74 %) who have 

access to credit choose assembler, wholesaler and retailer market outlet, respectively. In terms 

of membership in any cooperative only 6.90, 6.06, 5.33 and 5.33 % of the households were a 

member and choose wholesalers, collectors, retailers and consumers market outlets 

respectively. 

 

Table 10: Socio-economic Characteristics of producers across Tomato Marketing Outlets. 

Variables Wholesalers  Collectors Retailers  Consumers 

 Mean Mean  Mean Mean  

Age of the household head   39.00(11.1)  40.77(11.23) 40.09(10.82) 39.7 (11.95) 

Household size  2.63(0.66) 2.71(0.69)  2.65(.67) 2.58(0.62) 

Distance to nearest market  1.32(0.57) 1.38(0.52) 1.35(0.53) 1.38(0.56) 

Land size for tomato  0.34(0.199) 0.34(.18) .3393(0.18) 0.35(.19) 

Livestock ownership 5.66(3.20) 5.68(3.24) 5.76(3.10) 5.65(3.22) 

Tomato farming experience  7.86(5.04) 8.57(5.33)   8.12(5.10) 7.71(5.30) 

Dummy variables   (%)  (%) (%)  (%) 
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Sex  

 

Male  95.98 96.36 96.00 96.00 

Female 4.02 3.64 4.00 4.00 

Educational status  Literate 37.93 35.15 40.00 36.67 

Illiterate  62.07 64.85 60 63.33 

Access to credit Yes  73.56 73.94 81.33 74.00 

No  26.44 26.06 18.67 26.00 

Own transportation Yes  75.86 64.85 68.00 72.67 

No  24.14 35.15 32.00 27.33 

Membership in any 

cooperatives  

yes 6.90 6.06   5.33 5.33 

No  93.10 93.94 94.67 94.67 

Results in parenthesis are standard deviations 

Source: Own computation of survey data (2018). 

4.2.3. Proportion of Producers Choosing Market Outlets  

Out of the total sampled households about 74.04% ,70.21% ,63.83% and 63.83% of them 

choices wholesalers, collectors, retailers and consumers market outlet respectively. Based on 

this result, tomato producer’s choice of wholesaler’s market channels than other market outlets 

of marketing the tomato produced in the study areas (Table 11). 

Table 11: Proportion of Producers Choosing Market Outlets 

Outlet  Wholesalers Collectors Retailers Consumers 

choice  Frequency Percent Frequency Percent Frequency Percent Frequency Percent 

No  61        25.96 70        29.79 85        36.17   85        36.17 

Yes  174        74.04   165        70.21 150        63.83 150        63.83 

Source: Own computation of survey data (2018). 



 

 

48 

 

4.4. Actors in tomato supply chain and their roles  

Input supplier: Regarding the delivery of inputs like improved seed, herbicide and pesticide, 

WOA is the main actor responsible for the supply of such inputs in the study area. Development 

agents are playing facilitation role in collecting farmers input requirement and submitting it to 

the WOA. They also play the same role during input distribution. Most of the time in the study 

woreda input suppliers are primary cooperatives who disseminate suitable seed varieties to 

expand and promote the development of new tomato varieties. 

 Producers: Farmers produce tomato and sell to wholesalers and local village markets. Out of 

the total output they produced (7148.35 quintals) the sample households answered that they 

sold 30.37 % to wholesalers, allow 22.9% to collectors, 24.74% to retailers and 21.49 % to 

consumer’s market outlet (Table 9). 

Wholesalers: Wholesalers are market participants who buy large quantities of tomato and resell 

to other traders. They purchase tomato at farm gate, from producers in a larger volume than any 

other marketing actor does from the village market. They relatively spend their full time in 

wholesale buying throughout the year in and out of the woreda. Each wholesaler uses Isuzu 

trucks as a transportation vehicle; if the amount of tomato supplied to the market is large. 

Otherwise, they purchase other vegetable crops like onion together with tomato to fill the truck. 

The role of brokers was inclined towards buyers. Wholesalers usually get information from 

friends in Bahir Dar, Debretabour and Gonder and set the daily price. There seemed slight 

competition among wholesalers but the collusion outweighs.  

Collectors: These are traders in assembly markets who collect vegetables from farmers in 

village markets and from farms for the purpose of reselling it to wholesalers and retailers. They 

use their financial resources and their local knowledge to bulk vegetables from the surrounding 

area. They play important role and they do know areas of surplus well. Collectors are the key 

actors in the tomato supply chain, responsible for the trading of 22.9 percent of tomato from 

production areas to wholesale and retail markets in the study areas (Table 9). The trading 

activities of collectors include buying and assembling, repacking, sorting, transporting and 

selling to wholesale markets. 
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Brokers: These participants of the system were those who exist between producers and bulk 

buyers. They did not handle any product but facilitate the buying and selling activities between 

farmers, wholesalers, roadside traders and retailers. There are many brokers working in Fogera. 

These people are not permanent brokers where their main activity is farming in the farming 

months of the year. All had mobile telephones. They are divided into urban and rural brokers. 

The urban brokers who were brokering tomato some time before are now brokering only 

vehicle. These people had a power to suppress the free selling and buying behavior of the 

farmers. The main activities that brokers usually do was weighing, registering amount tomato 

supplied by each farmer and safeguarding wholesalers. They also served in suppressing 

grievances of selling farmers at the time of weighing, and other mischief. The rural brokers are 

area segmented where one or group of brokers in one Kebele would not be allowed to work in 

other Kebeles.  

 

 Retailers: Tomato retailers in fogera purchase tomato directly from producers and sell to 

consumers. This is one of the final links in the chain that delivers tomato to consumers. They 

are very numerous as compared to others and their function is selling tomato to consumers in 

small volumes after receiving large volumes from wholesalers and producers. retailers are the 

key actors in the tomato supply chain, responsible for the trading of 24.74 percent of tomato 

from producers and wholesale to consumer’s in the study areas (Table 9). 

 

Consumers: They are individual households and large consumer like restaurant, hotels, cafe. 

They buy the commodity for their own consumption. Consumers’ consumption 

patterns/demand structure, purchasing power and traditions/norms are assumed to largely affect 

the potential market for agricultural commodities. From the consumer point of view, the shorter 

the market chain, the more likely is the retail price going to be low and affordable. In the study 

area producers sold 21.49 % of tomato product to the consumers (Table 9). 

 

Supportive actors: supporters or enablers provide support services and represent the common 

interests of the chain operators. They remain outsiders to the regular business process and 

restrict themselves to temporarily facilitating a chain upgrading strategy. Typical facilitation 



 

 

50 

 

tasks include creating awareness, facilitating joint strategy building and action, and the 

coordination of support activities (like training, credit, input supply, etc.) and facilitating 

market. The main supporters of the tomato supply chain in the study area are woreda’s Office 

of Agriculture (WOA), Amhara Credit and Saving Association (ACSI) and fogera woreda 

Cooperative Promotion Office though providing inputs and technical advice on tomato 

production, facilitating credit services, and delivering market information. 

4.5. Tomato Supply Chain Mapping 

Tomato supply chain map involves different actors in tomato supply chain and activities 

performed by different chain actors. It also shows the flow of tomato production inputs from 

input suppliers to producers as well as flow of the product from farmers through different value 

chain actors to the consumers. There are also information flows regarding the quality and price 

of tomato among the value chain actors. Figure (4) shows different levels of tomato supply 

chain in the study areas. This includes different levels, actors and their functions involved in 

the flow of the product and information flow from consumers to the producers regarding the 

quality of products they prefer to buy through different actors that help to improve performance 

of the chain. 
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Figure 5: Supply Chain Mapping of Tomato 

Source: Own sketching based on survey result 
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4.6. Tomato Marketing Channels 

Eight (8) main alternative marketing channels were identified for tomato marketing in the study 

area. From the total tomato product produced in the study sample kebeles 7148.35 quintals of 

tomato were marketed in different markets in 2017/2018 that supplied by sample respondents. 

The main marketing channels with percentage of tomato handled by each actor were identified 

from the point of production until the product reaches the final consumer through different 

intermediaries were depicted in figure 6.  Based on the volume of tomatoes pass through each 

channel, the channel comparison is performed. Accordingly, Producers - Retailers - Consumers 

market channel carried the largest volume (1768.75qt) of tomato followed by Producers - 

Wholesalers – Retailers -Consumers market channel which carried a total volume of 1545qt of 

tomato.  

Channel I.  Producers → Collectors→ Wholesalers →Retailers →Consumers (463qt) 

Channel II. Producers → Collectors →Retailers →Consumers (918.4 qt) 

Channel III. Producers → Collectors →Consumers (57.3qt) 

Channel IV. Producers → Wholesalers →Retailers→ Consumers (1545qt) 

Channel V. Producers → Wholesalers →Consumers (287qt) 

Channel VI. Producers → Retailers → Consumers (1768.75qt) 

Channel VII. Producers →wholesalers → out of the region (375.2qt) 

Channel VIII. Producers → Consumers (1535.45qt) 
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          Figure 6:Tomato Marketing Channels 

Sources: own computation (2018) 
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4.7. Econometrics Model Results  

4.7.1. Determinants of Marketed Surplus of Tomato  

For this study ten (10) explanatory variables were hypothesized as factors affecting household 

level marketed surplus of tomato. From these, five (5) variables are found to be significantly 

affected marketed surplus of tomato. Land size allocated for tomato, accesses to credit, income 

from non / off farm and using improved seed influenced the marketed surplus of tomato. The 

F-test calculated value F (10, 224) =   40.83 and adjusted R2 was computed to be 62.9% 

implying that 62.92% of the variation in the dependent variable was explained by the 

explanatory variables under consideration. 

Land size allocated for tomato: The result shows that land allocated for tomato has significant 

effect on tomato marketed surplus at 5% significance level with expected positive sign. The 

positive sign of the coefficient implies that the larger the land size allocated for tomato 

production, the larger the quantity produce and thereby increasing the quantity produce 

available for sale. Increase in the size of one hectare of land allocated for tomato is increase 

volume sales of tomato by 18.86 quintals, keeping other factors constant. In support of this 

finding here Kindie Aysheshim (2007); Bosena Tegegn (2008); (Addisu Hailu ; Melkamu Bezie 

et al., 2017); Regasa Dibaba (2018) indicated that the area of land allocated  affected farm level 

marketed supply significantly and positively. 

Improved seed: The result indicates that, improved seed has positive and significant influence 

on the market supply of tomato at 5 % significance level. From this result it can be deduced that 

those households who use improved varieties of tomato seed have better chance to increase 

their market supply by 4.06 quintal than those who do not use improved varieties of tomato 

seed, keep other things constant (Table 12). Improved seeds are associated with high 

productivity level and better capacity to resist diseases. The farmers who use improved variety 

of tomato can increase productivity thereby increasing the quantity of produce available for 

sale.  
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Access to credit: The result indicates that, access to credit has positive and significant 

influence on the market supply of tomato at 5 % significance level. From this result it can be 

deduced that those households with better access to loan have better chance to increase their 

market supply by 5.43 quintal than those who do not have access, keep other things constant 

(Table 12). Most of the time, access to credit in the households is determined by cash on hand 

that is usually used for purchasing improved varieties, fertilizers, chemicals and labor wage. 

The result is consistent with Abreham Tegegn (2013) ;  Mahlet Abitew et al. (2015) ; Addisu 

Hailu and  Melkamu Bezie et al. (2017) the results revealed that  access to credit positively and 

significantly affected the amount of marketed supply of a commodity. 

Income from non/off farm: has positive and significant influence on the market supply of 

tomato at 1 % significance level. The coefficient indicates as income from non/off farm increase 

by one birr, the quantity of tomato supplied to the market increased by 0.0014 quintals, keep 

other variables constant. This may due to the fact that farmers who had cash from these sources 

used as supplementary income to purchase inputs like improved seed, fertilizers, chemicals and 

farm implements for tomato production and thus supplied more tomato to market than those 

who had not. This result is consistent with Abreham Tegegn (2013); Addisu Hailu and  

Melkamu Bezie et al. (2017) indicates  that  non/ off farm income influenced marketed supply  

positively and significantly. This result is also consistent with Adenuga et al. (2012) who found 

that non/off farm income influenced volume of maize supplied to market positively and 

significantly. They explain that farmers with an additional source of income will be willing to 

take risk in producing more for the market. 

Livestock holding: unexpectedly, this variable have a significant and negative relation with 

the quantity of tomato supplied to the market at 10% significance level. The reason may be, 

households who own more livestock allocate their land to cereal crops to produce feed. They 

may also fallow land for grazing which could decrease land available for production. The 

coefficient indicates as livestock holding increases by one TLU, the quantity of tomato supplied 

to the market decreases by 0.81 quintal, keeping other variables constant. This result is in line 

with Mahilet Abitew et al. (2015) and Bekele Wegi (2017) found that livestock holding has 

significant and negative influence on the quantity of potato supplied to the market. This result 
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contradicts the findings of Melkamu Bezie et al. (2017), who found that livestock holding have 

significant and positive relationship with potato quantity supplied to the market.  

Table 12:Multiple linear regression estimation results of the determinants of tomato marketed 

surplus. 

Variables Coefficients   Robust Standard error  

Educational status of the household head  -2.0457 1.6779 

Tomato farming experience  -0.0853 0.1589 

Land allocated for tomato  18.8663** 8.0962 

Using improved seed  4.0642** 1.8863 

Livestock ownership -0.8196* 0.4953 

Taking credit  5.4321** 2.2053 

Non/off farm income  0.0014*** 0.0002  

Distance to the nearest market 2.9937 1.8625  

Lagged price  1.1974 1.1334 

Age of the household head  0.1109 0.0738 

Constant -10.0418 8.2124 

Observations 235  

R-squared 0.6457  

Adj R2 0.629  

***, ** and * show the values statistically significant at 1%, 5% and 10% significance level, 

respectively.     

Source: Own computation of survey data (2018). 

4.7.2. Determinants of market channel choice Decision of Tomato Producers  

As depicted in table (13) out of eleven (11) explanatory variables included in multivariate probit 

model, seven variables significantly affected channel choice decisions of farmers at different 

level of significance. The Multivariate probit model fitness and explanatory power of the 

independent variables in the model were reasonably good as indicated by Wald test chi2(44) = 

370.49, p = 0.000)) that is significant at 1% significance level. The model is significant because 
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the null hypothesis that market outlet choice decision of the four tomato market outlets is 

independent was rejected at 1% significance level. The likelihood ratio test in the model (LR 

χ2 (6) = 37.4495, χ2 > p = 0.0000) indicates the null hypothesis that the independence between 

market outlet choice decision ((ρ21 = ρ31 = ρ41 = ρ32 = ρ42 = ρ43 = 0)) is rejected at 1% 

significance level and there are significant joint correlations for four estimated coefficients 

across the equations in the models (Appendix 8). This verifies that separate estimation of choice 

decision of these outlets is biased, and the decisions to choose the four tomato marketing outlets 

are interdependent for household decisions.  

Table 13:Correlation Matrix of farmers’ Market Channels choice for Multivariate Probit 

Model 

 Wholesalers  Collectors  Retailers  Consumers  

Wholesalers  1.0000    

Collectors  0.1662*** 1.0000    

Retailers  0.0795 0.5167*** 1.0000   

Consumers  0.2815** 0.1487** 0.3365** 1.0000  

Source: Own computation of survey data (2018). 

Age of the household head has significant and negative relationship with the likelihood 

choosing wholesalers market outlet at 1% significance level. This result shows that an increase 

in farmers age decrease the likelihood of selling tomatoes to wholesalers. This means that older 

tomato producers prefer selling for other market than wholesaler’s market. The possible 

explanation might be that older producers prefer selling for other channels who buy at farm gate 

than wholesalers. This result is in line with the finding of Nuri Lefebo (2016) that showed 

younger farmers have a preference for selling enset products to the urban markets, while older 

farmers prefer rural markets. 

Educational status of tomato producers has significant and positive effect on choosing 

wholesalers and retailers market outlets at 1% significance level. This result shows that 

educated farmers would more likely sell tomato to wholesalers and retailers than other channels. 

This result is consistent with the findings of Abreham Tegegn (2013) that education level is 
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negatively and significantly related with collector’s market outlet, thus, households preferred 

wholesalers market outlet. The possible reason might be that as the education level increases, 

farmer’s productivity increases and strengthen the linkage with wholesalers and retailers. 

Education increases the knowledge of farmers that can be used to collect information, interpret 

the information received, and make reasonable marketing decisions. 

Distance to the nearest market has significant positive relationship with the likelihood of 

choosing collectors and consumers channel at 1 and 10% significance level respectively. This 

result shows that increase in distance to the market center would decrease the probability of 

choosing wholesalers channel, but increase the likelihood of choosing collectors and consumers 

channel. This is due to the fact that most producers prefer to sell their products at farm gate 

without incurring transaction costs. Selling tomato products to wholesalers requires 

transporting the product to urban markets where they are buying the products. As a result, 

producers prefer to choose collectors and consumers channels to deliver their product at the 

farm gate. This result is in line with Djalalou et al. (2015) ; Shewaye Abera (2016); Kassa 

Tarekegnet et al. (2017) found that market distance has positive relationship with rural market 

and negative relationship with urban markets.  

Owning transport facilities influenced the choice of wholesaler’s and consumer’s outlet 

positively and significantly at 1% significance level. Transport facilities ownership by farmers 

increased the likelihood of choosing wholesalers outlet. This might be due to the reason that, 

farmers who have transport facilities could supply their product to urban center and sale to 

wholesalers and consumers directly by getting better price which might go to the collectors. 

This shows that the availability of transportation facilities helps reduce long market distance 

constrain and offering greater depth in marketing choices. This result is in line with Fikru 

Temesgen, et al. (2017) who found that owning transport facility influenced collectors market 

outlet negatively.  

Access to credit has positive and significant effect on household’s choice of wholesaler’s, 

collectors, retailers and consumers market outlet at 1 % significance level. Access to credit 

would enhance the financial capacity of the farm households to purchase the necessary 
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materials and increases output. The possible reason might be that farmers require finance to buy 

necessary inputs for tomato production, to produce in large scale, and hence sale to all channels 

from his/her large produces. This result is consistent with  Efa Gobena & Tura Kaso (2018), 

found that obtained credit has positive  and significant effect in retailers market outlet. The 

result also in line with Taye Melese (2018) found that access to credit has positive and 

significant effect on choosing assemblers market outlet for marketing onion. 

Household size (hsizeeque) were positively and negatively influencing the collectors and 

consumer market outlet choice of tomato producers at 10% significance level respectively. The 

reason might probably be due to larger land demand for food crops like cereals as a household 

hosted larger family size. And they allocate small area for tomato production and sale their 

small quantity of tomato produces for collectors. As can be understood from the results, the 

probability to choose consumers channel decreased when the number of family increased. This 

result is in line with Fikru Temesgen et al. (2017) found that as the number family increased , 

the probability of participate in  production of a commodity decreased. Contrary to  this (Efa 

Gobena & Tura Kaso (2018) who indicated that large family size enables better labor 

endowment so that households are in a position to travel to get wholesalers in the district or 

nearby town markets. And also the result contradicts  Chala Hailu & Chalchisa Fana (2017) 

indicates that the more family size helps to supply vegetables to different retailer shops and 

restaurants in different units which affects to operate vegetables production. 

Land size:  Producers who have allocated more land for tomato production would obtain larger 

quantity of tomato. Size of land allocated for tomato influenced the choice of wholesalers and 

consumers outlets positively and significantly at 10% significance level.  An increase in land 

allocated to tomato increase the likelihood of choosing wholesalers and consumers channels. 

In other words, farmers with more land holding, produce large amount and they prefer to sell 

this large amount to wholesaler and consumers channel. 

Table 14: Multivariate probit Model results of the determinants of tomato market outlet choice. 
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Likelihood ratio test of rho21 = rho31 = rho41 = rho32 = rho42 = rho43 = 0: chi2(6) = 37.44, Wald 

chi2(44) = 370.49, Prob > chi2 = 0.0000, Robust standard errors in parentheses, ***, ** and * show the 

values statistically significant at 1%, 5% and 10% significance level, respectively.  

Source: Own computation of survey data (2018). 

VARIABLES Wholesalers  Collectors  Retailers  Consumers  

Agehh -0.0312*** 0.0039 0.0034 0.0056 

 (0.0122) (0.0103) (0.0099) (0.0103) 

Sexhh -0.0806 0.0451 0.1175 0.0992 

 (0.6134) (0.6124) (0.4426) (0.5602) 

Hsizeequ 0.0201 0.2666* 0.0290 -0.2827* 

 (0.1729) (0.1487) (0.1588) (0.1537) 

Educstatus 1.0109*** 0.4396 0.8189*** 0.2934 

 (0.3728) (0.2406) (0.2468) (0.2301) 

TOfexp -0.0192 0.0316 -0.0080 -0.0328 

 (0.0231) (0.0221) (0.0222) (0.0205) 

Disnmkt -0.0153 0.5288*** 0.1341 0.3362* 

 (0.1995) (0.1875) (0.1798) (0.1844) 

LsizeT 1.0810* 0.3166 0.5282 1.0644* 

 (0.6028) (0.5663) (0.5257) (0.5620) 

Lisvstowneship -0.0179 0.0004 0.0309 -0.0022 

 (0.0382) (0.0341) (0.0352) (0.0335) 

Owntrans 1.4184*** -0.0205 0.0050 0.5510*** 

 (0.2371) (0.0937) (0.1327) (0.1934) 

Acrdt 1.1278*** 1.1056*** 1.4150*** 0.8473***  

 (0.2225) (0.1972) (0.2083) (0.1985) 

Memanycoop 0.0246 -0.5535 -0.5779 -0.2761 

 (0.3549) (0.3855) (0.4076) (0.3494) 

Constant 0.3735 -2.0299** -1.3207** -0.5409 

 (0.8558) (0.7938) (0.6180) (0.7246) 

Observations 235 235 235 235 
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4.8. Production and Marketing Problems and Opportunities 

Constraints are obstacles or unfavorable conditions which hinder any development activities; 

whereas Opportunities are favorable conditions which facilitate any activities to accomplish 

development or goals. Understanding problems and opportunities with priorities was very 

important for both research and development initiatives.  

Group discussion and key informant survey were undertaken and the following problems were 

identified. For sake of clear understanding, the problems are divided into marketing and 

production problems. 

4.8.1. Production Problems  

Value Addition-However large amounts of tomato products are supplied from the area to 

different parts of the country, there are not enough value addition activities implemented in the 

area. Different key informants from WOA and farmers’ cooperatives have indicated that there 

is sufficient tomato product supply in the area, and it is important to establish tomato processing 

factories to produce processed products like tomato paste, sauce, ketchup etc. 

Prevalence of tomato diseases and pest: Prevalence of diseases was one of the production 

problems encountered by farmers in the study area. Based on its occurrence, the most 

commonly occurred diseases were blight, insects of tomato (Tuta Absoluta), worm were 

occurred on tomatoes in 2017/18 production season. 

Poor transportation: Poor transportation facilities and poor road and telecommunication 

infrastructure especially for producers that are located in remote areas are the major obstacles 

to transfer products and inputs to and from the markets. The problem forces the marketing costs 

to be higher. 

Limited production and marketing extension support- Even though there seem to be 

sufficient number of development agents positioned in each Kebele they did not serve the 

farmers as expected. And also, they lack competence on post-harvest handling and input 

applications. It was for this fact that farmers applied much seed rate above the recommendation, 

watered the field at harvest, and did not store. 
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Higher input price: Even though, application of fertilizer (DAP and UREA), insecticides and 

herbicides play an important role for farmers to increase production and productivity of tomato, 

price rise of inputs together with limited access to credit has forced farmers not to use important 

inputs for tomato production. The increase in the price of fertilizer and untimely delivery made 

farmers not to use and this resulted in lowering yield and marketed surplus. Thus, the higher 

price and untimely delivery requires due attention by the government. 

4.8.2. Marketing Problems 

Imperfect pricing system- Frequent low price at peak supply periods that based not on the real 

supply and demand interaction but the information collusion between buying participants. The 

intermediaries used to decide on the price of tomato products. Wholesalers were mostly the 

beneficiaries and they controlled and regulated the chain. 

Lack of market linkage – it was a serious problem for most farmers at the study area.  There 

is no processing equipment and industries for tomato generally in the region and particularly in 

the study area. This leads to high product loss and the tomato price low at peak time (when the 

tomato produces high). 

Absence of law enforcement on standards- The prevalence of strong and wide market 

cheating by wholesalers and brokers like mis-weighing, collusion (low price quotation, price 

information). There were no identified and applied quality standards that resulted in absence of 

discriminatory pricing accounting for quality and grades. 

Lack of coordination among producers - Farmers were not coordinated to increase their 

bargaining power. There was no any marketing institution to safeguard farmer’s interest and 

rights over their marketed produces. Even the existing few irrigation cooperatives lacked skill 

and capacity on how to go about.  

Seasonality: The effect of seasonality is very significant on market price of tomato. The price 

of tomato drops during the major production season. During major production season there is 

an excess supply on the market and the traders are the major price makers; producers are even 

forced to sell at a loss. There are two major causes for excess supply of tomato during this 
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production season: lack of market orientation and farming tradition. Most farmers produce the 

same or similar products at the same time and do not have awareness of market orientation and 

farming tradition. The key informants said that it is important to change this situation by strong 

extension intervention. There is no coordination and market orientation among the farmers on 

what to produce; and how to produce. The woreda office of agriculture should work on this and 

give advice to the farmers not to produce similar products at the same time. 

4.8.3. Opportunities 

The Woreda was not only confronted with problems but it had also opportunities. Amongst the 

different opportunities that mentioned, the trend in the growth of production and marketing 

tradition in the area was one that drew attention. Experience (learning effect) and neighborhood 

effect are much more important in technology adoption.  

The natural advantage of proximity to main road, Gondar and Bahir Dar, plainness, and 

proximity to Lake Tana are still the opportunities, which could facilitate commercialization in 

the Woreda. The existence of good policy framework in agricultural development manifested 

by deploying development agents at each Kebele, and infrastructure development could 

facilitate vegetable production and marketing. The increasing use of mobile telephone and 

development of wireless telephone are also the other infrastructural advantages to improve the 

system. 
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 5. CONCLUSIONS AND RECOMMENDATIONS 

5.1. Conclusions 

The study was undertaken with the objective of characterization and analysis of supply chain 

of tomato at fogera woreda, south Gondar, Ethiopia. Tomato supply chain analysis in the study 

areas revealed that the main actors are input suppliers, tomato farmers, collectors, wholesalers, 

retailers and consumers. Collectors were engaged in purchasing tomato products from remote 

areas and sale at town markets. Wholesalers purchase tomato from farmers and collectors and 

sale to retailers and consumers. Retailers from producers, collectors and wholesalers and sale 

to consumers. There are also supportive actors who are involved in tomato supply chain directly 

or indirectly. Chain supporters or enablers provide facilitation tasks like creating awareness, 

financial services, facilitating joint strategy building and action and the coordination of support. 

The main supporters of the tomato supply chain in the study area are office of agriculture, 

Woreda administrations and credit institution. 

Constraints hindering the development of tomato supply chain are found in production and 

marketing of tomato. At the farm-level, prevalence of tomato diseases and pest, poor 

transportation, limited production and marketing extension support, unorganized input delivery, 

higher input price and untimely delivery. on the marketing side, imperfect pricing system, lack 

of market linkage, absence of law enforcement on standards, market research and information 

and seasonality are the major problems.  

Regarding tomato products flow, the main receivers from producers were wholesalers, 

collectors, retailers and consumers with an estimated percentage share of 30.8732%, 22.9% 

,24.74 and 21.49 %, respectively. There are various factors that affect farmers choices of tomato 

market outlets. The channel alternatives in tomato value chain which are available to tomato 

producers include collectors, wholesalers, retailers and consumers.  

The result of the multiple linear regression model indicates marketed surplus of tomato was 

significantly affected by land allocated for tomato, using improved seed, lagged price, livestock 



 

 

65 

 

holding and cash income from non/ off farm activities. All of these variables affect marketed 

surplus of tomato positively except livestock holding. 

The results of the multivariate probit model showed that the likelihood of choosing wholesaler 

marketing outlet was affected by age of the household head, educational status of the household 

head, ownership of transportation facilities and access to credit. The probability to choose the 

collector outlet was significantly affected by distance to the nearest market, household size and 

access to credit. The probability to choose the retailer outlet was significantly affected by 

educational status of the household head and access to credit. Household size, distance to the 

nearest market, own transportation, and access to credit affected the likelihood of choosing of 

consumer’s market outlet.  

5.2.  Recommendations  

The recommendations or policy implications to be drawn from this study are based on the 

significant variables from the analysis of present study. Accordingly, the result of the multiple 

linear regression model indicates marketed surplus of tomato was significantly affected by land 

allocated for tomato, using improved seed, access to credit and cash income from non/ off farm 

activities. All of these variables affect marketed surplus of tomato positively. Therefore, these 

factors must be promoted in order to increase the amount of tomato marketed surplus. 

Increasing the production and productivity of tomato per unit area of land, introduction of 

improved varieties, promoting on the investment of off/non-farm income generating activities 

together with tomato production, promoting credit access for the production agricultural 

activities is better alternative to increase market supply of tomatoes. 

Market outlet choice of tomato was affected by distance to the nearest market center, access to 

credit services, owning transport facility, educational status of the household head, landholding 

allocated to tomato. Therefore, these factors must be promoted by developing farmer’s 

awareness about marketing, promoting credit access for agricultural production and improving 

transportation access to the farmers is essential to make tomato products market efficient in 

addition to developing road infrastructures.  
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And also, farmers education should be promoted since, education gives the farmers to analyze 

the benefits, costs and risks involved in tomato production and marketing. Efforts are required 

to realize the essence of value addition for the product by facilitating the establishment of 

processing plant because of the perishable nature of the product and to avoid significant 

seasonal price fluctuations. It is important that value addition will solve many of the existing 

problems of producers, and eventually they will obtain the rewards of their hard work. 
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7. APENDICES 

Appendix 1: Summary of Studies Conducted on Market Outlet Choice and Marketed Surplus  

Study Dependent variable  Independent variable  Model  

Fikru Temesgen 

et al. (2017) 

Market Channel 

choice decision of 

sesame producers  

Age, educational level, family size, land size 

allocated for tomato, distance to the nearest 

market, quantity produced, sex, Price, market 

information, own transportation. 

MNL 

Tarekegn et al, 

(2017) 

Market Channel 

choice decision of 

Honey producers 

 educational level, total income, volume 

supplied, extension contact, trust of buyers, 

experience, distance to the nearest market, 

quantity produced, household size, cooperative 

membership, etc.  

MVP 

 

 Gilbert Jossam 

Ntimbaa & 

Adam Meshack 

Akyoob (2017) 

Market Channel 

choice decision of 

coffee producers 

Age, output, price, education, sex, marital 

status, distance  

MNL  

Ngeno Elijah 

Kiplangat and 

Ngeno Vincent 

(2018) 

Market Channel 

choice decision of 

milk producers 

Age, education level, farm size, Pasture farm 

size, Permanent employees, Distance to milk 

market, Number of milking cows, Daily milk 

yield, Milk price, Partnership in milk marketing, 

Technical extension services, etc. 

MVP 

 

 Nuri Lefebo 

(2016) 

Market Channel 

choice decision of 

enset producers 

Age, educational level, family size, land size 

allocated for tomato, distance to the nearest 

market, quantity produced, sex, access to 

market information, TLU, etc. 

 

 MVP 

Mebrat Tola 

(2014) 

Channel choice 

decision 

 Age, educational level, family size, land size, 

distance to the nearest market, distance to the 
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nearest DA, quantity produced, sex, access to 

market information, Experience, market 

information Extension contact, Bargaining 

power of supplier/farmer   etc. 

Multinomial 

logit (MNL) 

Shewaye Abera 

(2016) 

Channel choice 

decision 

Sex, age, education, number of equine owned, 

membership in cooperative, use credit, distance 

to the nearest market, distance to all weather 

road, access to market information etc. 

 

Multivariate 

Probit 

model 

(MVP) 

Abreham 

Tegegn (2013 

Market outlet 

choice  

education, use credit, distance to the nearest 

market, income from non-farm, farm size, 

extension contact, wereda, access to market 

information etc. 

MNL 

Efa Gobena 

Tura1 and Tura 

Kaso Hamo 

(2018) 

 

Market outlet 

choice 

 

Access to credit, family size, age of the 

household size, bargaining power, educational 

status, distance to the nearest market, farming 

experience farm size and quantity produce of 

tomato  

MVP 

 

 

 

John Nyaga, 

Rose N. Nyikal 

and John R. 

Busienei (2016) 

 

Market outlet 

choice  

 Gender of the household head, distance to 

market; marketing cost, land tenure, number of 

fish ponds owned, access to extension 

services, cost of marketing, membership to a 

fish farming group, access to inputs, household 

income, price of fish and type of fish reared 

 

 

MNL  

Summary Studies on Determinants of Marketed Surplus 

Study Dependent variable  Independent variable  Model  
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Bekele Wegi, 

(2017) 

Marketed surplus 

of potato products 

Educational level, land size, distance to the 

nearest market, quantity produced, sex, 

livestock holding, non-farm income, Access to 

extension service Membership to primary 

potato producers’coopratives, family size, etc. 

MLR 

 

 Nuri Lefebo 

(2016) 

Marketed surplus 

of enset products  

Age, educational level, family size, land size 

allocated for enset, distance to the nearest 

market, quantity produced, sex, access to 

market information, TLU, perception on enset 

products price quantity produced of enset 

products, non-farm income etc. 

 

Heckman 

sample 

selection 

model 

Abay Akalu 

(2007) 

Marketed surplus Age, educational level, family size, land size, 

distance to the main road, distance to the 

nearest DA, quantity produced, sex, access to 

market information, Experience, market 

information quantity produces non-farm 

income, etc. 

MLR  

Mebrat Tola 

(2014) 

Marketed surplus  Age, educational level, family size, land size, 

distance to the nearest market, distance to the 

nearest DA, quantity produced, sex, access to 

market information, Experience, market 

information Extension contact, improved seed 

selling price, etc. 

 

MLR 

Melkamu Bezie 

et al., (2017) 

Marketed surplus  education level, credit access, distance to the 

nearest market, distance to all weather road, 

access to market information, lagged price, 

 

MLR 
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non-farm income frequency of extension 

contacts, TLU etc. 

Abreham 

Tegegn (2013 

Marketed surplus education, credit access, distance to the nearest 

market, income from non-farm, farm size, 

extension contact, woreda, access to market 

information, age, sex quantity produced of 

vegetables etc. 

MLR  

 

Appendix 2: Multicollinearity Diagnosis  

Variable  Vif  1/vif  

LsizeT  1.42     0.702463 

agehh  1.34     0.743793 

TOfexp     1.34     0.747454 

NFI    1.26     0.795081 

LP      1.21     0.824934 

educstatus        1.21     0.828415 

Acrdt   1.16     0.858426 

Disnmkt  1.16     0.858595 

ISEED     1.15     0.869214 

lisvstownership       1.14     0.879836 

Mean VIF     1.19 

 

Appendix 3: Heteroskedasticity Diagnosis  

 hettest   

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity  

         Ho: Constant variance 

         Variables: fitted values of toputS 

         chi2(1)      =    74.44 
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         Prob > chi2 =   0.0000 

Appendix 4: Specification test (ovtest) 

Ramsey RESET test using powers of the fitted values of toputS 

       Ho:  model has no omitted variables 

                 F (3, 221) =      0.86 

                  Prob > F =      0.4637 

Appendix 5: Endogeneity diagnosis  

ivregress 2sls toputS educstatus LsizeT   lisvstowneship Acrdt  Disnmkt LP (TOfexp=agehh  ) 

Instrumented:  TOfexp 

Instruments:   educstatus LsizeT NFI lisvstowneship Acrdt ISEED Disnmkt LP agehh 

estat endog 

  Tests of endogeneity 

  Ho: variables are exogenous 

  Durbin (score) chi2(1)   = 1.50443 (p = 0.2200) 

  Wu-Hausman F (1,224)   = 1.44325 (p = 0.2309) 

Appendix 6: Conversion Factors used to Compute Adult Equivalent 

Labor class  Age (years)  Conversion factor  

Children  <7  0  

Children  7-14  0.4  

Adult male  15-64  1.0  

Adult female  15-65  0.8  

Old male  greater than 65  0.5  

Old female  greater than/equal 65  0.5  

 

              Source: Storck et al., 1991 
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Appendix 7: Conversion factors used to compute tropical livestock units (TLU) 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Storck et al., 1991 

Appendix 8:  Error covariance matrix and correlations of the MVP model 

Correlations  Correlations Coefficients  Standard errors z Pr>z 

atrho21 .0459199    .1164657 0.39    0.693 

Atrho31 -.3758042    .1214955     -3.09    0.002*** 

Atrho41 .0701572    .1281478      0.55 0.584 

Atrho32 .6346371    .1499817      4.23    0.000 *** 

Atrho42 .1148467    .1361126      0.84    0.399 

Atrho43 .1689691    .1106872      1.53    0.127 

rho21 .0458876    .1162205      0.39    0.693 

Rho31 -.3590581     .105832     -3.39    0.001*** 

Rho41 .0700423    .1275191     0.55    0.583 

rho32 .561237    .1027394      5.46    0.000*** 

Rho42 .1143444    .1343329      0.85    0.395 

Livestock Category  Conversion factor  

Calf  0.25  

Oxen / Cow  1.00  

Bull  0.75  

Heifer  0.75  

Horse /mules  1.10  

Donkey adult  0.70  

Donkey young  0.35  

Goats /sheep adult  0.13  

Goat /Sheep young  0.06  

Poultry birds  0.013  

Weaned calf  0.34  
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Rho43 .1673792    .1075862      1.56    0.20 

Likelihood ration test of rho21 = rho31 = rho41 = rho32 = rho42 = rho43= 0 where 1, 2, 3 and 

4 stands for wholesaler, collector, retailer and consumer, respectively, chi2(6) = 37.44, Wald 

chi2(44) = 370.49, Prob > chi2 = 0.0000, ***, ** and * are statistically significant at 1%, 5%   

and 10% level, respectively. 

Appendix 9: Producers Questionnaire  

 

BAHIR DAR UNIVERSITY 

COLLEGE OF AGRICULTURE AND ENVIRONMENTAL SCIENCE 

DEPARTMENT OF AGRICULTURAL ECONOMICS 

 

Producers questionnaire 

 

We are part of a team at IUC, in collaboration with Bahir Dar University, which is studying 

characterization and Analysis of Tomato Supply chain: in the case of Fogera wereda , Ethiopia.. 

Your participation in answering these questions is very much appreciated. Your responses will 

be completely confidential. Your responses will be added to those of 235 other households and 

analyzed together. If you indicate your voluntary consent by participating in this interview, may 

we begin? 

 

 ENUMERATOR: Tell the respondent that we would like to know about household farmland 

and use during the 2018/19 agricultural season. Start by sketching all plots that were cultivated 

(including rented-in/borrowed-in), rented-out or borrowed-out and land cultivated/managed on 

behalf of an absentee owner, by the household during the 2018 main agricultural season. Include 

land cultivated, gardens, fallow land, orchards, virgin land, and all other land owned, borrowed, 

and rented.             

 

 

 

                                                       Thank you! 
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1. General Information  

 

1. Name of the household head____________________________ 

 2. Age of the household head___________ years 

 3. Sex of household head_____________ 1. Male                   2. Female 

 4. Kebele ___________________________  

 5. Marital status        1. Single         2. Married         3. Divorced     4. Widowed  

6. Household size ______________ 

7. Have you attended any formal education? 1. Yes _________0. No____________  

8. If yes, education level _______________ 

9. Farming experience of household head: _______ years  

10. How long have you been stay in tomato production? _______Years. 

11.  Distance of your residence from the nearest market center: ______ hrs.  

12. Distance of your residence to the nearest development center: ____ hrs 

13. farming system ____________-1. Irrigation       0. Rain –fed  

 

Labor class   

Children < 7 years   

Children age 7 up to 14   

Adult male age 15 up to 64   

Adult female age 15 up to 65   

Old male age above 65   

Old female age > 65   

   

 

2. Farm characteristics and production Aspect:  

13. Total farm size: ________ timad. 

14. Area cultivated for tomato ___________timad. 

15. Why do you engage in tomato production (multiple answer is possible)?  
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     1. High demand                          4. For immediate cash requirement                                                    

      2. Low cost of production           5. Availability of nearby water 

      3. high yield per unit area                 

16. Cost of productions  

 

17. Hired Labor cost (Did you hire labor this season?) 1. Yes      0. No [If 0, skip to next table] 

 

18. Family labor 

Fertilizer Seed Chemicals  Total out put 

Dap  Urea Compos

t  

Local Improv

ed  

Herbicide  Pesticide    

k

g 

Birr K

g     

Bir

r 

K

g  

birr K

g 

Bir

r 

k

g 

bir

r  

liter Birr Lite

r 

Bir

r 

Kg Birr kg Bir

r        

 

 

                 

 

Land preparation Planting Weeding Harvesting 

Man 

days 

Woman 

days 

Child 

days 

Man 

days 

Women 

days 

Child 

days 

Man 

days 

Woman 

days 

Child 

days 

Man 

days 

Woman 

days 
Child days 

No of 

labor  

   

            

Wage  

 

            

 

Land preparation Planting Weeding Harvesting 

Man 

days 

Woman 

days 

Child 

days 

Man 

days 

Women 

days 

Child 

days 

Man 

days 

Woman 

days 

Child 

days 

Man 

days 

Woman 

days 

Child 

days 

No of             
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19. Where do you get improved tomato seed?  

     1. Agricultural office                4. Local seed business project 

     2. Traders                                5. Own experience 

     3. Other farmers                      6. Others (specify) 

20. How did you get the seed?  

      1. Cash       2. Credit           3. Others specify  

21. Did you produce poor quality tomato? 1. Yes     0. No  

22. If yes for question no 21, what are the causes of having poor quality tomato/ loses? 

1. Mechanical damage     2. Disease       3. Insect pest    4. Sun burn    5. Others  

23. Mechanisms to reduce loss in tomato produce. 

1. Collect during cool weather               5. Take care during transport       

2. Store under shade                                6. Harvest after buyer selected 

3. Store in cool place                                7. Sale at low price      

4. Careful handling during harvest         8. Use padding material during transport  

 

24. Type of tomato diseases in the area _________________________ 

25. Do you have livestock?             1. Yes                     2.  No  

26. If your answer for Question no.25 is yes, livestock Number:  

      1.  Oxen/bulls ______                                       6. Goats___________ 

      2. Cows/heifers________                                  7. Sheep___________ 

      3. Calves ____________                                   8. Donkeys__________  

      4. Horses _____________                                  9. Mule _____________ 

      5. Chickens ________________                        10. Others  

27. Do you have your own transportation facilities? 1. Yes        0. No  

28. If your answer for Question no. 27 is yes, what type?  

labor  

   

Wage  
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       1. Vehicle         2. Transport by animals           3. Cart 

29. The source of oxen power:      1. Own              2. Rent                  3. Other (specify): _______ 

30.  Rate of payment (if rented) ____________________ birr 

30. Do you have non/ off farm income. If you say yes fill the following table. 

No- Activities  Income from each activity in birr 

1.  Petty trade  

2.  Cart   

3.  Employing on others farmers 

agricultural activity. 

 

 

5. Information Access 

31. Did you have a chance to set price of tomato?     1. Yes          0. No   

32. If yes for question no 31, how did you set the price? 

         1. Individually                                             4. The market it self 

         2. Consultation with another producer         5. Others_______________ 

         3.  Negotiated at delivery                                 

33. Did you have market information before you sold your tomato? 1. Yes    0. No  

34. What were the sources of market information?  

          1. Tomato traders                           4. Broker 

           2. Radio                                        5. Personal observation         

           3. Coop’s                                        6.TV 

           7. Telephone                                    8. other 

4. Extension service 

35. Did an agricultural extension agent visit your farm to give advice/support on tomato 

production?       1. Yes                        0. no 

36. If yes for question no 35, how many times agricultural extension agents do this? 

37. Did anyone in your household visit an agricultural extension agent to seek for advice on 

tomato production?      1. Yes          0. No 



 

 

88 

 

38. If yes for question no 37, how many times in the period did members of your household do 

this? 

 

5. Credit 

39. Have you received credit last year (2017)? ___________ 1. Yes           2. No 

40. If yes 39, what are the sources? 1.  Government banks      2. Private Banks’s 

         3. Credit Institutions     4. Cooperatives            5. Others (specify),  

41. If yes for question no 39, what is the purpose of borrowing 

1. Agricultural production                       4.  Cover medical bills,  

2. Purchase of food                                  5. Cover educational cost 

3. Purchase of assets                                 6.  Other (specify                                                             

 42. If your answer for Question No. 39, is No, why?  

    1. Not available                4. No need              

    2. Restricted criteria          5. Others (specify) 

    3. High interests              

43. How much did you borrow? ______________________________Birr 

 

6. Cooperatives and their members (only for members)  

44. Are you a member of fruit and vegetable marketing cooperative?   1. Yes      0. No  

45. If yes for question no 44, what service did you get from the cooperative?  

       1.  Got credit in birr or kind                                          5. No benefit                                   

       2. Got financial support when you incur a loss           6. Got market information 

        3. Encourage to save                                                   7. Coordinate purchase and sale             

         4. Facilitate joint marketing                                         8. Protection against unfair competition 

46. How long have you been the member of this cooperative? (Years)__________  

47. Do you see any difference in price between cooperative and traders_______ 1. Yes     0. No  

48. If yes for question no 47, what is the difference in price between cooperative and trader 

____________birr/Cent?  

49. What is your suggestion on the benefit and service of your cooperatives?  
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___________________________________________________________________________

___________________________________________________________________________

__________________________________. 

50. What are marketing costs you incur when you take your produce to the market? 

Activities  Unit cost Total cost  

Loading   

Transporting    

Unloading    

Storing    

Others    

 

 7. Marketing agents to which the farmer sold tomato  

51. To whom you sold your product (tomato)?  

              1. Wholesalers                      3. Retailers      

               2. Main roadside traders            4. Consumers  

51.  To whom do you sell most of your tomato products? ---------------------- 

              1. Wholesalers                      3. Retailers      

               2. Main roadside traders            4. Consumers 

52. Where could (did) you get them? 

         1. at the farm level                         4. At the local market 

         2. at the woreda market                     3. On the main roadside 

         5. Others/ specify____________________  

53. How much you sold for - 

      1. Wholesalers _______ quintals             4. The district market _quintals        

      2. Local market (if there is) __quintals        5. Local assembler _____quintals 

      3. Main roadside market _______quintals      6. Others specify _____ 

54.  How hours you need to travel to get the following markets (on foot).  

     1. Wholesalers ______ hr                     4. The district market _____hr 

     2. Main roadside _____hr                     5. Retailers’ _____________hr 

     3. Local market ______hr                     6. Local assembler ________hr 
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55. How did you transport tomato from farm to market?  

     1. Head/back loading                     4. Vehicle 

     2. Animal’s cart                             5. Others (specify) 

     3. Pack animal  

7. Role of Gender  

56. Do women participate in tomato production and marketing?  1. Yes             0. No  

57. If yes , list the activities they engaged? _________________________________________ 

 

 

58. Who is more effective in production and marketing of tomato? 1. Men         2. Women 

59. If men for question no_58, why women become no more effective relative to men. 

             1. Lower mobility                           3. Less access to market information 

             2. Less accesses to training              4. Less access to productive resources 

             5. Work load in the house 

 

 

8. Opportunities and constraints 

60. What are the opportunities for tomato production in the area? 

 

 

 

 

 

 

61. What are the opportunities for tomato marketing at this area? 

62. What are major production constraints in this area? 

 

 

63. What are major marketing constraints in this area? 
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Appendix 10: Traders Questionnaire  

Instruction for enumerator 

 Introduce: the objective of the questionnaire to the respondent before starting the question. 

I. Location information 

1.  Name of market ______________ 

II. SOCIO – DEMOGRAPHICS  

2.  Types of trading (actor) _1. whole seller 2. Collectors 4. Retailer   5. Consumers           6.       

Others specify_______________ 

3. Age of the trader __________ years 

4. Sex of trader 1. Male                      2. Female  

5. Marital status of trader ________ 1. Single     2. Married        3. Divorced   4. Widowed 

6. Education level of the traders schooling years? _________________ 

7. Household size__________ 

8. Total number of persons employed in your business during the year 2016/17? __________ 

9. Distance from residence to the nearest market _______ Km/walking time in minutes 

10. For how long have you been in this business? __________Years 

11. When did you do your business in 2017/2018?     1. Year-round        2. When purchasing 

price low or high supply     3.  When the demand for tomato is high     4. Others (specify) _____ 

12. Assets owned in 2017/8 

 

Asset No  Total value  

Store 

 

Residence   

Separate house   

Mobile Telephone   

Shop   
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Bicycle   

Motor cycle   

Vehicle   

Others(specify)   

If no fixed capital please put “0” 

 

III. Purchase and selling practices 

13. From which market and supplier did you buy tomato? (*Multiple market area is possible, 

(Multiple answers are possible and write the codes in correspondence to the market area) 

Actors  Quantity 

purchased 

/quintal 

Average 

price 

/quintal  

Total price 

paid to total 

bought 

tomato 

Payment 

mechanism 

1. Cash, 2. credit  

3.advance 

payment  

From which 

market did 

you buy. 

 

Farmers       

Wholesalers      

Roadside 

traders  

    

Retailers     

Local 

assemblers 

    

 

12. From which market do you prefer to buy most of the time? ______________________ 

13. Why do you prefer this market? 1. Better quality 2. High supply 3. Shortest distance    4. 

Others (specify)  

14. Are all your purchasing centers accessible to vehicles? 1. Yes 2. No. 

15. To which market and to whom did you sell tomato. (*Multiple market area is possible, and 

multiple answers are possible) 
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16. How did you attract your supplier? 1, by giving better price relative to others 2, by fair 

scaling (weighing) 3, by visiting them 4, other (specify)_________  

17. How did you attract your buyers_______?       1. By giving better price relative to other                          

2, Quality of your product    3. By giving credit   4. By fair scaling           5. other specify ___  

18. Indicate your average cost incurred per quintal in the trading process in 2007/8? 

 

Cost items  quantity Price in birr 

Purchased tomato 

 

 

 

 

 

 

groundnut per quintal 

  

Packaging / holding material    

Labor employed  

 

 

 

 

 

 

 

 

 

 

 

 

  

Wage for permanently employed labor   

Family labor  

9 

9 

  

Self   

Wage for family labor if participate    

Load of the product    

Unload of the product    

Brokerage/commission fee   

Transportation for Vehicle   

Transportation for Cart/ pooling cart    

Actors  For whom do you 

sold  

Quantity 

sold 

/quintal 

Average 

price 

/quintal  

Total price 

received to 

total sold 

tomato 

Payment 

mechanism 

1.cash 

2. credit 

3 advance payment  

In 

which 

market 

did 

you 

sell 

 

Wholesalers       

Collectors         

Retailers       

Consumers      
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 Head/back load for daily labor    

Sorting    

License fee   

Taxes and fee   

Porter/watchman   

Storage cost    

Sales outlet   

Water    

Electricity   

Telephone expense   

Information cost   

Personal travel & other expenses   

Searching    

Cost of donkey equivalent (birr)   

Others (specify)    

Total costs    

Selling price of quality wheat per quintal  

 per quintal 

  

Loss in quantity deterioration in birr or qty    

Total sales qty (birr)   

Revenue  

 

 

 

19. Who set your purchasing price in last month?  1. Myself       2. Negotiations between me 

and the seller   3. The seller          4. By market           5. Other (specify) ___________  

20. If you decide on the purchasing price, how did you set the price _________________?  

  1. Individually    2. consultation with other traders   3. Negotiated at delivery     4. It’s the 

market price at the time of delivery    4. Others (specify) __________________  

21. What did you do if you cannot sell the tomato you offered to the market ____? 

1.  Took it back to home        2.  Took it to other market  

3, sold at a lower price          4. Waited for other market day    5. Others (specify) _______  

22. What was the major problem to enter to tomato market _________? 1. Seasonal in supply 

2.  Lack of capital      3. Infrastructural problems    4. Its perishability    5 if others __________ 

23. Was the price of the tomato is the same on the same day in a marketing center in year 

2016/17________________? 1.  Yes          2.  No  

24. If no, for Q.23, why? 1. difference in transaction cost    2. Difference in the tomato quality 

3. Difference in consumer preference      4. Others (specify) ________  
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25. In which month(s) of the year did tomato supply; demand and price reach their respective 

peak and trough? 

 

 Peak month  Trough month  

Supply   

Demand    

Price    

26. Had it been the overall demand for tomato increasing in the last few months?  1. Yes   0. no 

27. If yes, why _________? 1. Increasing the demand for tomato by consumer     2.  Increasing 

transaction cost   4. Decrease in supply     5.  Others (specify) ____________ 

28. Storing materials for tomato _________________  

29. How long the product will be stored without deteriorating its quality? ________________ 

30. How did you measure the product when you purchase? _________________ 

 IV. Working capital and access to credit service  

31. What was the amount of initial working capital when you start this business? ________ Birr  

32. What was the amount of your working capital in 2017/8? _____________Birr  

33. What was the source of working capital _______________?  

34. Have you had any credit source in 2017/18? 1. Yes    2. no 

 35. If yes, from whom did you borrow __________________? 1. relative/family   2. Other 

traders 3. Private money lenders 4. Micro finance institution 5. NGO 6. Bank 7. Friends 8. 

Others, (specify) _________ 

36. How much was the rate of interest (%) birr? ____________ 

VI. Marketing service  

37. Did you pay tax for the tomato you purchase in year 2016/17 ________? 1. Yes      2. 

No 

38. Did you pay tax for the tomato you sell in year 2011/12 _______? 1. Yes   2. No 
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39. What is your opinion regarding the marketing fee paid in this market as compared to 

your transactions ________________? 1. Low    2. High     3.  Average       4. I don’t 

know  

40.  Is tomato trading in your locality needs a trading license_____________? 

     1. Yes           2. No            3. Not mandatory  

      41. Did you have tomato trade license ________________? 1 = yes 0 = no 

      42.  Are there problems on tomato marketing? If yes what are the problems, & your 

suggestions to overcome each problem. 

 

No. Problem 1=Yes 

2= No 

If yes what do you 

think about the causes 

of this problem? 

What are your suggestions (s)? 

 to solve each problem? 

1 Infrastructure: Road    

Telephone    

Electricity    

Water    

2 Administrative measure 

(multiple taxation and other 

fees) 

   

3 Shortage of supply    

4 Storage problem    

5 Its seasonality    

6 Its perishability    

8 Information flow    

9 Capital shortage    

10 Access to credit    

11 Technical training    

12 Business management 

(Financial) 

accounting training)  

   

13 Absence of government 

support to improve tomato 

marketing 

   

14 Lack of demand (low price)    
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15 Too much competition with 

licensed traders 

   

16 Too much competition with 

unlicensed traders 

   

 

43. Opportunities in tomato marketing _____________________________________ 
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