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ABSTRACT  
 

Production Efficiency and Market Performance of Smallholder Vegetable 

Producers in Lake Tana Basin, Ethiopia 
 

Ethiopia is at low level of production and consumption of vegetables although the country has 

favorable climate condition for the production of vegetable crops. Lake Tana basin is one of 

the most potential vegetable production areas in the country. However, vegetable production 

in this area is carried out at smallholder level whose production practices are subsistence 

with low production and marketing infrastructure. This study aimed to examine the 

production efficiency, market performance and marketing outlet choice decision behavior of 

smallholder vegetable producers in the Lake Tana basin of Ethiopia. Data were collected 

from 385 vegetable producing households and 107 vegetable traders selected through 

multistage random sampling mixed with non-probability sampling techniques from three 

districts. Both descriptive statistics and econometric methods were used to analyze the data. 

Structure-conduct-performance (SCP) analysis was made to assess the structure and 

performance of vegetable marketing. Stochastic frontier Cobb-Douglas production function 

was used to estimate technical, allocative and economic efficiencies of vegetable producer 

households. Sources of inefficiencies were identified using tobit model. Multivariate probit 

model was also employed to identify factors affecting vegetable producers’ market outlet 

choice decision behavior. The result of the SCP analysis showed that market structure in the 

study area could be characterized by weak oligopoly market. The result also showed market 

channels linking farmers and urban wholesalers with few intermediaries had higher 

producers’ price and net margin. The SCP analysis showed that storage loss and transport 

cost were the two largest cost components of vegetable marketing. The result of the stochastic 

frontier model showed that land and seed are the most limiting factors for the production of 

vegetables in the study area. The mean technical, allocative and economic efficiency scores 

were found to be 67, 58 and 39 percent, respectively, indicating the existence of substantial 

inefficiencies in vegetable production. Technical, allocative and economic inefficiencies are 

significantly affected by sex, marital status, and livestock holding. The result of multivariate 

probit model showed that there is negative and significant correlation between spot market 

with farm gate and roadside outlets indicating that farmers selling to roadside and farm gate 

are less likely to sell to market place. Buyers visit and age of household head jointly 

influenced farmers’ choice of market outlets. The study suggests that the government and 

concerned bodies should focus on linking farmers with urban wholesalers and accessing 

various market outlets through establishing farmers’ group marketing with least cost storage 

and transport technologies. In addition, efforts should be made to establish improved seed 

producer farmers’ group and/or strengthen the existing farmers’ cooperatives to increase the 

availability and timely delivery of improved seed of different crop varieties. In addition, 

agricultural offices should try to bring experienced and younger farmers together under 

experience sharing forums, farm visits, short and long-term training to share farm practice 

knowledge and market information sources among themselves.  

 

Keywords: Efficiency, market performance, outlet choice, vegetable, Lake Tana basin 
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1. INTRODUCTION 

1.1. Background 

 

Fruits and vegetable production is more profitable, increases employment and income-

generating opportunities and brings about increasing commercialization of the rural sector 

compared to most cereals and other starchy staple crops (World Bank, 2004; Weinberger and 

Lumpkin, 2007; Ebert, 2014; Joosten et al., 2015).  

 

World fruits and vegetable production is a very economically important agricultural activity 

and a major component in the diet of people throughout the world. The sector has experienced 

a remarkable increase in production. Output has been growing at an annual rate of about 3% 

over the last decade. World production growth has largely been driven by area expansion in 

Asia, especially China, which has emerged as the world‟s largest vegetable producer, with 

global output shares of about 50% (FAO, 2013). Despite the growth recorded in the global 

fruit and vegetable production and trade, global supply falls, on average, 22% short of 

population need according to nutrition recommendations may be due to subsidies for grain 

crops and meat/dairy, and dis-incentivizing fruits and vegetable production (Siegel et al., 

2014). FAO et al. (2012) indicated that almost 80 percent of the population of 52 mainly low-

and middle-income countries consumed less than the minimum recommended levels (400 

gram per capita per day) of fruits and vegetables. In Africa, the annual fruit and vegetable 

consumption is less than 250 gram per capita per day (FAO, 2013) which is still well below 

the recommended level. In Ethiopia, fruit and vegetable intakes is 26.7 Kg/person/year (Ruel 

et al., 2005) which is very low relative to FAO/WHO minimum recommendation of 146 

Kg/person/year. 

 

Ethiopia has favorable agro-climatic conditions for the production of a number of vegetable 

crops. The wide range of altitude, gives it a wide range of agro-ecological diversity ranging 

from humid tropics to alpine climates, where most types of vegetable crops can be 

successfully grown (Fekadu and Dandena, 2006; EHDA, 2011). In addition, the presence of 

several lakes and perennial rivers that have great potentials for irrigated agriculture, 

groundwater potential of about 2.6 billion cubic meters, and potential irrigable land area 
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estimated at 10 million hectares provide Ethiopia huge potential to develop horticultural 

crops, such as fruits, vegetables, root crops and cut flowers (EIA, 2012). The most potential 

horticultural production region in Ethiopia include Oromia specifically areas around Addis 

Ababa (eastern Shoa, northern Shoa, western Shoa), Amhara around lake Tana catchment 

areas (Bahirdar Zuria, West Gojam and South Gondar), Tigray the Raya valley around 

Mekele (South Tigray) and Adwa-Axum (central Tigray) and SNNPR Awasa, Arbaminch and 

Chencha highlands (North Omo). In addition, the Rift Valley, including the Upper Awash and 

the lake region in Eastern Showa, is currently the main fruit and vegetable production area in 

Ethiopia (EHDA, 2011). Lake Tana basin is the most potential vegetable production area in 

Amhara region with abundant ground and surface water resources, and suitable soil and 

climate conditions. 

 

Vegetable crops of economic importance that are largely produced in Ethiopia include pepper, 

kale (Ethiopian cabbage), onion, tomato, chillies, carrot, garlic and cabbages. The production 

is practiced both under rain-fed and irrigation systems. Vegetable production in the country 

can be divided into three different sub-sectors on the basis of scale and type of farming 

systems; small-scale farmers, state farms and private commercial producers. Small scale 

farmers contribute 95% of the fresh vegetable supplies to the domestic urban and regional 

export markets (EHDA, 2011). This sub-sector, however, is dominated by subsistence 

oriented, low input/low output, and rain-fed farming (ATA, 2015). The cultivation is on a 

very small plot of land (at a subsistence level), largely seasonal with scanty and volatile 

supply even in areas where irrigation is possible (Guta, 2011). The use of improved seeds and 

planting materials of high yielding varieties and other inputs such as fertilizers and plant 

protection materials is not common in the smallholder sector. Technical training and 

extension services on improved crop husbandry techniques are not available. As a result, 

average productivity levels are low in the small scale farming sector (EHDA, 2011). In 

addition, most small scale vegetable growers are constrained with marketing problems such as 

low bargaining power due to lack of alternative market outlets, low price for the produce 

specially during harvesting season, large number of middlemen in the marketing system, 

imperfect pricing system, poor infrastructure, poor product handling and storage facilities, and 

lack of market information (Bezabih and Hadera, 2007; Moti, 2007; Nigatu et al., 2010). 
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Cognizant of the fact that horticulture production is crucial for income generation and 

improved nutrition, Ethiopian government, in its previous five year growth and transformation 

plan (2010-2015) attempted to promote production and marketing of high value agricultural 

products with a view to increase competitiveness in domestic, regional, and international 

markets. The government considers various projects, including small-scale irrigation mainly 

through rainfall harvesting and home gardening, encouraging farmers to participate in an out 

growers scheme for production of exportable vegetables and fruits, and human resource 

development that provides support from experts with practical skills and knowledge to be of 

crucial importance. However, there is only little improvement in production and productivity 

of vegetables. For example, data from CSA shows that there is only a 3 percent increase in 

vegetable production from 2010/11 to 2015/16 production year. Production of vegetables 

relative to national crop production is also very low. In 2015/16 main (Meher) production 

season, vegetable crops took up about 1.44 percent of the area under all crops at national 

level, and the production estimate of the same crop is about 2.18 percent of the total national 

peasant crop production of the season (CSA, 2016). In addition, productivity for vegetable 

crops are not well increased. For instance, data from CSA showed that productivity for onion 

and tomato crops were declining on average by 3.2 and 7.6 percents on the production years 

2010/11 to 2015/16, respectively.  

 

Therefore, specific production and marketing problems requires special attention to benefit 

smallholder producers, consumers and the country at large from high value vegetable crops.  

 

1.2. Statement of the Problem 

 

In countries like Ethiopia where agriculture is the predominant sector of the economy, and 

rural population density is increasing and land holding size is declining (Josephson et al., 

2014), intensive agricultural production is indispensable. Horticulture production gives an 

opportunity for intensive production. It allows intensive use of land, utilizes more labour 

resources, increases smallholder farmers' market participation and reduces risk of crop failure 

(Bezabih and Hadera, 2007; Joosten et al., 2015). In addition, small-scale fruit and vegetable 

production also plays an important role in employment and income generation, poverty 
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alleviation and livelihood security of the rural population thereby reinforcing the overall 

development and poverty reduction goals (Heinemann, 2002; Musasa et al., 2013; Joosten et 

al., 2015).  

 

However, production and consumption of vegetables in Ethiopia in general and Amhara 

region in particular is very low. For example, the food consumption survey done by EPHI 

(2013) pointed out that Amhara region is the least in Vitamin A intake compared to other 

regions of the country. Production of vegetables is 1.7 percent of the total crop production 

lower compared with the national average of 2.8 percent in 2015/16 main production season 

(CSA, 2016). In this region, farmers also allocate only a small portion of their farm land for 

vegetables. For example, in the same season, only 1.3 percent of the total cultivated land was 

allocated for vegetables production lower than the national level of 1.6 percent (CSA, 2016). 

 

The study area, Lake Tana Basin identified as one of the potential vegetable production area, 

is found in Amhara region. However, vegetable production is undertaken at smallholders‟ 

level whose production practices are subsistence. At smallholder subsistence level, vegetable 

crops productivity is very low in the country compared to yields obtained at research centers. 

For instance, onion yields be as high as 40 tons/ha in research stations, 14.9 tons/ha at 

commercial farm, while on farmers field is about 9.5 tons/ha (Bezabih et al., 2015). The low 

productivity on farmers field can be attributed to low use of inputs such as fertilizers, 

improved varieties, and crop protection chemicals, inadequate cultural management practices 

such as weed control and knowledge gap in production and management techniques (Tilahun 

et al., 2010; EHDA, 2011; Bezabih, et al., 2015). In addition, there is significant level of 

production inefficiencies in the production of different types of crops in different parts of the 

country (Jema, 2008; Hassen et al., 2012; Solomon, 2014; Sisay et al., 2015; Abdulkadir, 

2015). Virtually, no specific empirical studies have been carried out to investigate resource 

utilization of smallholder vegetable producers and it‟s limiting factors in this area. Hence, to 

boost production of vegetables in this region, it is plausible to assess the level of farm level 

technical and allocative efficiency and factors determining efficiencies in vegetable 

production on this potential area. Estimating production efficiency and identifying source of 

efficiency differentials are important from a policy perspective to inform practical 
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interventions required to increase smallholders‟ possibilities of improving productivity and 

utilizing the potential. 

 

Efficiency in production is only a necessary condition to obtain all benefits from vegetables 

production. Deficiencies in marketing systems can reduce income and constrain production by 

reducing producers‟ prices and raising uncertainty over future producer price levels 

(Westlake, 2005). Barret and Mutambasere (2005) notified that without good access to 

markets, the adoption of more productive agricultural technologies typically leads to a drop in 

farm-gate product prices, erasing all or many of the gains to producers from technological 

change and thereby dampening incentives for farmers to adopt new technologies that can 

stimulate economic growth. Particularly for perishable vegetables, good marketing system is 

primary incentive to involve in production and improvement in productivity. In Ethiopia, 

studies indicated that weak marketing system is another constraint for producers to benefit 

from horticulture production. Studies by Bezabih and Hadera (2007), Moti (2007), Samuel 

(2012) and Bezabih et al. (2015) indicated that there exists weak competition, poor market 

linkages, low bargaining power of farmers, asymmetric price information and seasonal price 

fluctuation in the vegetables marketing system in different parts of the country.  

 

Lake Tana basin is situated far from the central market, Addis Ababa, and there exists poor 

infrastructure in terms of road and communication services. These features of the study area 

may exacerbate marketing problems of smallholder vegetable producers. Farmers in Amhara 

region in general consistently complained that due to low vegetable price and lack of market, 

it becomes discouraging to involve and increase vegetable production. Hence, this study 

attempt to address problems associated with vegetable marketing through structure, conduct 

and performance (SCP) approach.  

 

In addition, lack of alternative vegetable market outlets and various constraints that limit 

smallholder producers in choosing appropriate market outlets for delivering their products to 

the market are further challenges in the study area to be fully benefited from vegetable 

production. Hence, it is also crucial to have detailed understanding of what determine 

smallholders‟ decision to choose among the existing market outlets in order to inform 
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concerned actors on specific interventions needed to maximize benefit from vegetable 

production.  

 

Therefore, it is imperative to examine the production efficiency, market structure-conduct-

performance and market outlet choice decision of smallholder vegetable producers so as to 

provide practicable policy packages which enable exploit the potential, improve farmers‟ 

livelihood and bring economic growth. 

 

1.3. Research Questions 

 

This study tried to answer the following research questions:  

1.  How efficient are farm households in vegetable production?  

2. What are the sources of inefficiency in vegetable production? 

3. What are the structure, conduct and performance of vegetables market? 

4. What factors are responsible in determining smallholder farmers‟ market channel 

choice? 

 

1.4. Objectives of the Study 

 

The general objective of the study is to investigate production efficiency and marketing 

performance of smallholder vegetable producers in Lake Tana basin of Ethiopia. 

 

The specific objectives of the study are to: 

1. estimate the technical, allocative and economic efficiencies of vegetable production; 

2. identify the sources of inefficiency in vegetable production; 

3. analyze the structure, conduct and performance of vegetable marketing system; and 

4. identify factors that affect smallholder farmers‟ marketing channel choice decision. 
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1.5. Significance of the Study 

 

The study generate useful information to concerned actors in the sector on issues such as 

vegetables production efficiency, market structure, conduct and performance, farmers‟ 

behavior on market channel choice decision, and related market and marketing constraints, 

and its implications.  

 

In addition, the result of this research is important to farmers, traders and consumers since the 

study provides policy recommendations aimed to improve productivity and market efficiency. 

Productivity improvement together with efficient marketing system can undoubtedly increase 

availability and quality of the produce in the domestic and export market which could 

improve farmers‟ income, consumption and export earnings. Increase in vegetables 

consumption could enhance nutritional status of the consumers. Hence, increasing farmers‟ 

income, improving nutritional status of the society and rising export earnings all together can 

lead to welfare and economic development of the country.  

 

Moreover, the study can be added to the existing literatures and may serve as additional 

source of reference and it can also serve as a spring board for other researchers who want to 

conduct further research on these issues in the region. 

 

1.6. Scope and Limitations of the Study 

 

The study focused on evaluating efficiency and identifying the determinants of technical, 

allocative, and economic inefficiencies of smallholder vegetable producers; vegetables market 

structure, conduct and performance; and determinants for farmers‟ behavior on market 

channel choice decision in Lake Tana basin. Taking into account the resources available, the 

study was based on cross-sectional data that were collected from traders and randomly 

selected farm households with the absence of time series data. Cross-sectional data have 

limitations to evaluate market structure, conduct and performance since it cannot explain 

market efficiency measures such as price stability, supply and quality improvement, trend in 

marketing margin and cost structure, etc.  
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Another limitation of the study is that it was difficult to obtain accurate data on farm inputs 

and outputs, cost of marketing, and profit margins, since many farmers and traders do not 

have experience in keeping records of their production and marketing activities, and they may 

also tend to overestimate costs and underestimate benefits. The other limitation could be 

output and input aggregation of different type of vegetable crops in the estimation of 

production efficiency procedures. Moreover, weakness of Stochastic Frontier Analysis (SFA) 

that it needs to assume functional form as well as the distribution type in advance to assess 

efficiency scores can be mentioned as the limitations of the study  

 

1.7. Organization of the Study  

 

Including the above brief introduction chapter, this dissertation consists of five chapters. 

Chapter 2 presents review of literature on theoretical and empirical issues related with the 

research topic. Subsequently, research methodologies including description of the study area 

are presented in chapter 3. The fourth chapter presents both descriptive and econometric 

results and discussion. The last chapter presents the summary, conclusions and 

recommendations made based on the findings of the study. 
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2. LITERATURE REVIEW 

 

The review of literature as presented below relates to the theoretical, methodological and 

empirical literature as applicable to the present study.  

 

2.1. Theoretical Perspective 

 

2.1.1. Concepts and definition of basic terms 

 

Efficiency: It is defined in terms of optimum production possibilities that compare observed 

and optimal values of its output and input. The comparison can take the form of the ratio of 

observed to maximum potential output obtainable from the given input, or the ratio of 

minimum potential to observed input required to produce the given output, and this efficiency 

is said to be technical (Lovell, 1993). Technical efficiency is concerned with getting more out 

of input resources with an existing production technology. In this regard, technical efficiency 

focuses on either the output side or the input side of a production process. An indicator of 

technical efficiency can thus be actual output versus expected output given some input 

amounts or resources actually consumed versus resources expected to be consumed for 

producing a certain level of output (Benjamin and Winston, 2001).  

 

On the contrary the extent an organization fails to achieve an output combination on its 

production possibility frontier, can be said to be technically inefficient. In addition, the 

production frontier, which characterizes the relationship between inputs and outputs, specifies 

the maximum output achievable by employing a combination of inputs. The distance between 

the maximum output or the production frontier and the actual output is regarded as its 

technical inefficiency. Thus, a firm either operates below the frontier when it is technically 

inefficient, or it operates on the production frontier when it is technically efficient (Benjamin 

and Winston, 2001). 

 

Moreover, allocative efficiency in economic theory measures a firm‟s success in choosing an 

optimal set of inputs with a given set of input prices; this is distinguished from the technical 
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efficiency concept associated with the production frontier, which measures the firm‟s success 

in producing maximum output from a given set of inputs (Lovell, 1993). On the other hand, 

Economic efficiency is the product of technical and allocative efficiencies. An economically 

efficient option means that no other option can provide a higher net benefit.  

 

Allocative efficiency is measured as the average cost for producing a given yield, relative to 

the lowest cost option. The difference between technical and allocative efficiency is that 

technical efficiency refers to the ability to operate on the yield frontier while, allocative 

efficiency refers to the ability to meet the marginal conditions for profit maximization where 

the marginal value of applying an additional unit of input is equal to the price of the input 

(Fischer et al., 2009). In this study technical, allocative, and economic efficiencies of 

vegetable crops production as well as the determinants of efficiencies will be analyzed. 

 

Market: The term market has got a variety of meanings. In some cases the market may mean 

the place where buying and selling takes place, an arena in which a good is sold, a group of 

people carrying on buying or selling, or the commodity traded, such as the corn market, or 

time market (Larson, 1957). Kohls and Uhl (1985) define market in reference to giving 

answers to questions of: what to produce, how much to produce, how to produce, and how to 

distribute. Still another scholar, Saccomandi (1998) defined market as “the exchange, 

circulation and distribution of commodities between people and places.”  

 

Marketing: In its simplest form, it is defined as the process of satisfying human needs by 

bringing products to people in the proper form, time and place (Branson and Norvel, 1983). 

Marketing has an intrinsic productive value, in that it adds time, form, place and possession 

utilities to products and commodities. Through the technical functions of storage, processing 

and transportation, and through exchange, marketing increases consumer satisfaction from 

any given quantity of output (Mendoza, 1995). Kotler (2003) also stated shortly marketing as 

the task of creating, promoting, and delivering goods and services to consumers and 

businesses. 
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Agricultural marketing: It is defined as agriculturally oriented marketing. It embraces all 

operations and institutions involved in moving farm products from farm to consumers 

(Pritchard, 1969). It covers all the activities associated with the agricultural production and 

food, feed, and fiber assembly, processing, and distribution to final consumers, including 

analysis of consumers‟ needs, motivations, and purchasing and consumption behavior 

(Branson and Norvell, 1983). It is both a physical distribution and an economic bridge 

designed to facilitate the movement and exchange of commodities from farm to fork. Food 

marketing (of branded foods) tends to be inter-disciplinary, combining psychology and 

sociology with economics, whereas agricultural marketing (of unbranded products) is more 

mono disciplinary, using economics almost exhaustively (Kohls and Uhl, 1985). As expressed 

by FAO (1986) food and agricultural marketing not only means the movement of agricultural 

produce from the farm where it is produced to the consumer or manufacturer but also includes 

the marketing of production supplies to farmers like fertilizer, pesticide, chemicals, 

machinery, animal feed, tools and equipments. 

 

Market structure: The term market structure refers to the number of buyers and sellers, their 

size and distribution, the degree of product differentiation, and the ease of entry of new firms 

into an industry (Abbott and Makeham, 1981; Cramer and Jensen, 1982; Branson and 

Norvell, 1983). Market structure can also be defined as characteristics of the organization of a 

market, which seem to strategically influence the nature of competition and pricing behavior 

within the market (Bain, 1968). Structural characteristics may be used as a basis for 

classifying markets. Markets may be perfectly competitive; monopolistic; or oligopolistic 

(Scott, 1995; Meijer, 1994). A competitive market is a market with many buyers and sellers 

trading identical products so that each buyer and seller is a price taker. Monopolistic 

competition describes a market structure in which there are many firms selling products that 

are similar but not identical. In a monopolistically competitive market, each firm has a 

monopoly over the product it makes, but many other firms make similar products that 

compete for the same customers. An oligopoly is a market with only a few sellers, each 

offering a product similar or identical to the others (Mankiw, 2006). 
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Market conduct: Market conduct refers to the marketing behavior of all firms. In what way 

do they compete? Are they looking for new techniques and do they apply them as practicable? 

Are they looking for new investment opportunities, or are they disinvesting and transferring 

funds elsewhere? Market conduct also deals with the behavior of firms that are price searchers 

and are expected to act differently than those in a price-taker type of industry (Abbott and 

Makeham, 1981; Cramers and Jensen, 1982). Aspects of market conduct include collusion, 

pricing strategy, product strategy, responsiveness to change, research and innovation, 

advertising and legal tactics. 

 

Market performance: According to Abbott and Makeham (1981), market performance is 

how successfully the firm‟s aims are accomplished which shows the assessment of how well 

the process of marketing is carried out. Kohls and Uhl (1985) also defined market 

performance as how well the food marketing system performs what society and the market 

participants expect of it. It is the reflection of the impact of structure and conduct on product 

price, costs and the volume and quality of output (Cramers and Jensen, 1982). If the market 

structure in an industry resembles monopoly rather than pure competition, then one expects 

poor market performance.  

 

Marketing channels: 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 destination (Kotler and Armstrong, 2003). 

According to Giles (1973), the marketing channels refer to the system of marketing 

institutions through which goods or services are transferred from the original producers to the 

ultimate users or consumers. Most frequently a physical product transfer is involved, but 

sometimes an intermediate marketing institution may take title to goods without actually 

handling them. The channel system creates time, place, possession and form utilities. 

However, the benefits of the channel system cannot be enjoyed without an element of cost. A 

product may take many routes on its journey from a producer to buyers and marketers search 

for the most efficient route from the many alternatives available. The channel may be direct or 

indirect. In the direct channel a producer and ultimate consumer deal directly with each other. 

In the indirect channel intermediaries are involved between the producers and final consumers 
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and perform numerous channel functions. Producers, wholesalers and retailers as well as other 

channel actors exist in channel arrangements to perform marketing functions (business 

activities) that contribute to the product flow.  

 

2.1.2. Efficiency theory 

 

Farrell (1957) assumed that observed input per unit of output values for firms would be above 

the so-called unit isoquant. The unit isoquant defines the input-per-unit-of-output ratios 

associated with the most efficient use of the inputs to produce the output involved. The 

deviation of observed input-per-unit-of-output ratios from the unit isoquant is considered to 

be associated with technical inefficiency of the firms involved. 

 

A more general presentation of Farrell‟s concept of the production function (or frontier) is 

depicted in Figure 1 involving the original input and output values. The horizontal axis 

represents the (vector of) inputs X, associated with producing the output, Y. The observed 

input-output values are below the production frontier, given that firms do not attain the 

maximum output possible for the inputs involved, given the technology available. A measure 

of the technical efficiency of the firm which produces output, Y, with inputs, X, denoted by 

point A, is given by y/y*, where y* is the "frontier output" associated with the level of inputs, 

X (see point B). This is an input-specific measure of technical efficiency. 

 

The econometric modeling of frontier production functions, which is surveyed below, 

provides useful insights into best-practice technology and measures by which the productive 

efficiency of different firms may be compared (Battese, 1991).  
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Figure 2.1: Technical efficiency of firms in input-output space 

Source: Battese (1991) 

 

Farm households operating at any point along the production frontier are technically efficient 

or it is an efficient subset of this feasible production set, whereas farm households operating 

at point A are inefficient because they could increase output to the level of frontier line 

without requiring more input. Then, points below the frontier are not technically efficient, and 

technical efficiency shows the physical relationship of input and output. More generally, if the 

actual production point lies on the production frontier, it is perfectly efficient. If it lies beneath 

the frontier then it is technically inefficient. 

 

However, according to Coelli et al. (2005) if information on prices is available, and a 

behavioral assumption, such as cost minimization or profit maximization, is appropriate, then 

performance measures can be devised which incorporate this information. In such cases, it is 

possible to consider allocative efficiency, in addition to technical efficiency. Allocative 

efficiency in input selection involves selecting that mix of inputs (e.g., labor and capital) that 

produces a given quantity of output at minimum cost (given the input prices which prevail). 

Allocative and technical efficiency combine to provide an overall economic efficiency 

measure. Both can be measured by input or output approach. In the input approach, we 

Output

Y 
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evaluate the ability to minimize inputs keeping outputs fixed, whereas in output approach we 

evaluate the ability to maximize outputs keeping inputs fixed (Debreu, 1951; Farrell, 1957). 

 

On the other hand, to illustrate the distinction between technical efficiency and productivity, 

let us take one input and one output case by considering a production frontier described by the 

curve OF (Figure 2) and the slope of the ray ylx that provides a measure of productivity. A 

farmer operating at point A is technically inefficient because he/she could increase the output 

to the level of the farmer that is operating at point B without requiring more input, indicating 

higher productivity at point B. However, by moving to the point C, where the ray is tangent to 

the production frontier defines the point of maximum possible productivity which is a 

productivity increase attained by scale economies. This is an example of exploiting scale 

economies which is the point technically optimal scale, while operation at any other point of 

the production frontier results in lower productivity. 

 

Figure 2.2: Productivity, technical efficiency and scale economies 

Source: Coelli et al. (2005) 

 

From this discussion, it is possible to conclude that a farm may be technically efficient, but 

may still be able to improve its productivity by exploiting scale economies (Coelli et al., 

2005). Efficient frontier function to measure the current performance of productive units has 

been maintained using different techniques that can be classified in different ways. 

Classification of frontier models can be made according to the tools they are using, namely 

parametric and non-parametric frontier functions. The distinction between the two is 

mathematical programming and econometric approaches. The deterministic frontier functions 
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can be solved either by using mathematical programming or by means of econometric 

techniques. The stochastic specifications are estimated by means of econometric techniques 

only. The main disadvantage of non-parametric approaches is their deterministic nature. For 

instance, Data Envelopment Analysis (DEA) does not impose a functional form on the 

production frontiers and do not distinguish between technical inefficiency and statistical noise 

effects. On the other hand, parametric frontier functions require the definition of a specific 

functional form for the technology and for the inefficiency error term (Headey et al., 2010). 

 

Stochastic frontier approach is designed to estimate the underlying production technology 

represented by production, cost or other functions while accounting for random noise and 

incorporating inefficient behavior of firms (Kumbhakar et al., 2013). The frontier production 

function specifies what output can be achieved, if all decisions were taken according to their 

best practices. In smallholder farming, a farm„s technical efficiency is a measure of its ability 

to produce relative to their best-practice frontier, the maximum output possible from a given 

set of inputs and technology. 

 

Most of the literature related to the measurement of economic efficiency have based their 

analysis either on any of the above parametric or on non-parametric methods. The choice of 

estimation method has been an issue of debate, with some researchers preferring the 

parametric (e.g. Berger, 1993) and others the nonparametric (e.g. Seiford and Thrall, 1990) 

approach. For this research, stochastic frontier approach will be followed. 

 

2.1.3. Theory of market structure, conduct and performance  

 

The Structure-Conduct-Performance (SCP) paradigm was the dominant framework for 

empirical research in industrial organization (IO) between 1950s and early 1980s (Lee, 2007). 

The paradigm postulates a causality chain running from market structure, firms‟ conduct and 

their performance. The empirical counterpart of this research program is the New Empirical 

Industrial Organization (NEIO). The New Empirical Industrial Organization (NEIO) focuses 

on econometric testing of particular aspects conduct in single industries with the objective of 

detecting market power or changes in the collusive-competition behavior of firms. The 
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approach entails the construction of explicit structural models that provide theoretical analysis 

of how firms would behave under different market structures. Data would then be used to 

estimate the behavioral equations in these models. Because of their formal sophistication and 

often demanding data requirement, the SCP paradigm continues to be influential particularly 

true for developing countries (Lee, 2007). The paradigm is based on neoclassical 

microeconomic theory, in particular the comparison of perfect competition and monopoly. 

According to the original SCP paradigm, a market structure characterized by low seller 

concentration, a homogeneous product and free entry to and exit from the market 

(approaching the neoclassical model of perfect competition) leave firms little choice of 

market conduct. They are price takers, determine their output quantities by setting marginal 

cost equal to price, must produce efficiently and make only normal profits in the long run. By 

contrast, a market structure typified by high seller concentration, products that differ 

appreciably from those of competitors and limited entry to the market (approaching the 

monopoly model) leave the firm or firms in the market a greater choice of market conduct. 

Such a firm is regarded as a price maker who chooses the quantity supplied by equating 

marginal cost with marginal revenue and sets the corresponding market price. The price 

exceeds marginal cost and the firm may make abnormal profits in the long run, need not 

maximize profit and can choose not to produce efficiently (within limits) (Pisanie, 2013). 

Hence, competitive markets facilitate allocative efficiency and provide incentives for efficient 

production and exhibit downward pressure on prices and costs. If not competitive, industries 

do not exhibit these benefits on society (Hankom et al., 2011).  

 

The SCP approach postulates that as market structure deviates away from the paradigm of 

perfect competition as characterized above, the extent of competitiveness of the market will 

decrease; and consequently a decline in market efficiency will take place (Scarborough and 

Kydd, 1992; Scott 1995).  

 

There are two competing hypotheses in the SCP paradigm: the traditional “structure 

performance hypothesis” and “efficient structure hypothesis”. The Structure performance 

hypothesis holds that the degree of market concentration is inversely related to the degree of 

competition. This is because market concentration encourages firms in the industry to collude 
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and therefore the more concentrated the market, the higher the degree of collusion will be, and 

the degree of competition will decline. This hypothesis will be supported if a positive 

relationship exists between market concentration and performance, regardless of efficiency of 

the firm, measured by market share (Edwardset al., 2006). The efficient structure hypothesis 

holds that the performance of the firm is positively related to its efficiency. This is because 

market concentration emerges from competition where low cost structure increases profits by 

reducing prices and expanding market share. As such, firms that are more efficient will have 

better performance. This hypothesis will be supported if firm‟s market efficiency has a 

positive impact on its performance (regardless of the degree of concentration in the market) 

(Kari et al., 2002).  

 

Market concentration is believed to play a large part in the determination of market behavior 

within an industry because it affects the interdependence of action among firms. For example, 

when there are few large buyers, those buyers will have significant leverage to negotiate 

better pricing. Assuming a given product is similar with all other products in a given market, 

thus, buyers will base their purchase decisions on price which will increase competitive 

rivalry, resulting in lower prices and lower profitability. Conversely, when there are many 

small buyers of a product, all other things remaining equal, the seller will charge higher prices 

and higher margins (Porter, 1980). It is deduced that market performance in concentrated 

markets will be worse than in unconcentrated markets. The price will be higher, fewer units of 

the product will be supplied, allocative and possibly internal efficiency will be lower, buyers 

will have a limited choice of sources of the product, service is likely to be worse, and 

innovation will probably be low (Pisanie, 2013).  

 

The ability of firms to enter an industry is another important structural factor that determines 

market performance (Perloff et al., 2007). The work of Bain (1956) is considered as the first 

thorough study of entry barriers in which an entry barrier is defined as anything that allows 

incumbents to earn above-normal profits without inducing entry. Barriers to entry can be 

structural, strategic, and statutory (legal). Structural barriers to entry are barriers that are given 

by a firm‟s inherent situation which includes vertical integration, control of essential 

resources, expertise and reputation of the incumbent firm, economies of scale, technological 
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advantages and brand loyalty. Strategic barriers on the other hand are barriers that are created 

by firm‟s own choice. These include excessive investments in capacity, predatory pricing, 

research and development expenditures, product differentiation and investments in 

advertising. Statutory or legal barriers are barriers that are given a force of law. These include 

licenses, patents, copyrights, public franchises, tariffs, quotas and other trade restrictions 

(Maurice et al., 1992). In the absence of entry barriers, even the most complete monopoly is 

open to competition from new entrants (Stead et al., 1996). Product differentiation also 

protects sellers from price competition by either shifting the sellers demand curve outwards, 

enabling it to sell a larger quantity at a given price or tilt its demand curve to a steeper slope 

and therefore lowers the price elasticity of demand, enabling it to raise price without losing 

many customers (Ferguson and Ferguson, 1994). 

 

As a method for analysis the SCP paradigm postulates, there exists a relationship between 

market structure, conduct and performance. One can imagine a causal relations starting from 

the structure, which determine the conduct, which together determine the performance 

(technological progressiveness, growth orientation of marketing firms, efficiency of resource 

use, and product improvement and maximum market services at the least possible cost) of 

agricultural marketing system in developing countries (Meijer, 1994). In the views of some 

analyst, the chain relationship is not necessary unidirectional. It may also be bi-directional in 

the sense of reverse causation. That is, the performance of the industry may influence the 

structure of the industry (performance-conduct- structure approach) (Pickering, 1974; Nyong, 

1990).  

 

According to the SCP model, the way in which firms are organized in the market structure 

tells a great deal about how they make decisions about conduct, this, in turn changes the level 

of efficiency and fairness in the market performance (Seperich et al., 1994). Market conduct 

refers to the behavior of firms or the strategy they use with respect to, for example, pricing, 

buying, selling, etc., which may take the form of informal cooperation or collusion. Market 

conduct mainly focuses on firms‟ policies towards its market and towards the moves made by 

its rivals in that market. Under market conduct the main areas of interest are on setting 

quantity, prices, discouraging new entrants or coercing rivals using predatory pricing, mergers 
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and acquisitions, collusion (both explicit or tacit), legal tactics and pricing strategies or other 

means of entry deterrence (Ferguson and Ferguson, 1994). As it is indicated above, the 

causality between structure and conduct can run the other way round i.e. firm‟s conduct (e.g. 

predatory behavior or entry deterrence) can shape the market structure within which the firm 

operates in (Lee, 2007). Ferguson and Ferguson (1994) also indicated that the traditional 

premise that market structure is exogenously determined by demand and supply factors is 

unsound. Performance and more particularly conduct affects structure. For instance, mergers 

directly affect the number and size distribution of firms in a market, innovation and 

advertising may raise entry barriers, predatory pricing could force competitors out of the 

market. If market structure gives rise to conduct which raises prices and enhances profits, then 

this may attract entry, modifying the structure of the market. 

 

The performance of a certain market or industry depends on the conduct of its sellers and 

buyers which, in turn, is strongly influenced by the structure of the relevant markets 

(Scarborough and Kydd, 1992). Market performance is the degree to which the suppliers to a 

market contribute to the economic goals of society, such as efficiency in the use of resources, 

full employment of resources, equity in the distribution of income and wealth, stability in the 

general price level and progressiveness, including innovation (the introduction of new 

products and processes) (Pisanie, 2013). Market performance is the results of market conduct 

which include prices, profits and losses, product and service volumes and qualities, product 

innovation, technical and economic progress, diffusion of benefits of progress, and other 

events (Pritchard, 1969). 

 

Aleksandrova and Lubys (2004) also noted that market performance is usually associated with 

social efficiency, which is mainly defined by the extent of market power (greater market 

power - lower efficiency as firms tend to move away from marginal cost pricing). Market 

power is the ability to advantageously influence markets, market behavior, or market results. 

While market power is typically associated with influence over prices, it also can take the 

form of influence over demand, product flows, quality, marketing functions, and other firms‟ 

market behavior. Market power is frequently associated with the competitive state of markets. 

Imperfectly competitive firms have market power, but perfectly competitive firms have no 
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power. However, imperfect competition is not synonymous with market power. Two 

imperfectly competitive firms may have no market power over one another, if their power is 

roughly comparable and countervailing; yet both may have superior market power over a 

third, perfectly competitive firm. Market power is difficult to isolate and study in the market 

place. Unfortunately, there is no litmus test to identify market power. There is a general 

consensus that compared with food marketing firms, farmers have inferior market and 

bargaining power. The reasons for this are farmers‟ numbers, relative sizes, low levels of 

organization, high fixed costs, geographic and product specialization, and homogeneous 

products (Kohn and Uhl, 2002). 

 

Market performance is also taken a result of pricing and operational efficiency. Markets are 

efficient when the ratio of the value of output to the value of input throughout the marketing 

system is maximized (Abbot and Makeham, 1981). Improved operational efficiency is evident 

where marketing costs are reduced but outputs are either maintained or actually increased. 

Marketing firms, operating within a competitive environment, are especially well motivated in 

seeking to increase operational efficiency. Pricing efficiency is a second form of marketing 

efficiency and is based on the assumption that competitive markets are efficient. It is 

concerned with the ability of the marketing system to allocate resources and coordinate the 

entire agricultural/food production and marketing process in accordance with consumer 

directives. The evidence of pricing efficiency is efficient resource allocation and maximum 

economic output.  

 

Theory suggests that if markets are operating efficiently, then prices of a given product will 

be related over space and time, and between forms. Prices should only differ between 

geographic areas of a country by transportation costs from one point to another. Similarly, the 

price of storable products at one point in time should not exceed the price in a previous period 

in time by more than the cost of storage. And, again, the price of a processed product should 

not exceed the price of the unprocessed equivalent by more than the cost of processing (FAO, 

2006). Individual producers as well as the public have a stake because the degree of efficiency 

attained affects producer‟s prices and profit, costs to the consumer and their real income, and 

the general resource utilization. Improved marketing efficiency is a common goal of farmers, 
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marketing organizations, consumers and society (Kohls and Uhl, 1985). Higher efficiency 

means better performance, while lower efficiency denotes poor market performance. 

 

2.1.4. Theory of marketing channel choice 

 

Farmers‟ decision to choose one or a set of vegetables marketing channels is a matter of 

choice that can be scrutinized under the theory of choice guided by the principles of 

rationality (rational choice). There is no widely accepted definition of rational choice theory, 

but Ulen (1999) recognized two important senses in which the term is used. The first is an 

informal sense: choice is said to be rational when it is deliberative and consistent. The 

decision maker has thought about what he or she will do and can give a reasoned justification 

for the choice. And taking choices over time or focusing on their choices about particular 

things, such as food or class choices in college, one expects rationality to lead to consistent 

(and relatively stable) choices. Like many informal definitions this one is highly imprecise. 

Indeed, because almost all action would seem to be deliberative and consistent, this informal 

definition does not seem to allow us to distinguish rational from irrational action. Everything 

confirms the definition and nothing refutes it. 

 

The second sense in which the profession uses “rational choice” is more formal: consumers 

have transitive preferences and seek to maximize the utility that they derive from those 

preferences, subject to various constraints. Transitive preferences are those for which, if some 

good or bundle of goods denoted A is preferred to another good or bundle of goods denoted B 

and B is preferred to a third good or bundle of goods denoted C, then it must be the case that 

A is preferred to C. Similarly unobjectionable is the assumption that the decision maker seeks 

to maximize utility subject to various constraints (such as those imposed by income, time, 

cognitive resources and the like).  

 

Proponents of the rational choice approach claim that it provides a unified and rigorous 

framework to understand human behaviours and actions, an analytical tool for relating 

aggregate events to real environment under which individuals make decisions (Friedman and 

Hechter, 1988; Rule, 1997; Chai, 2001). On the other hand, critics (absence accurate 
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knowledge of what would happen from such decisions “bounded rationality”, decision under 

static environment, failure to explain instants where people act altruistically “altruism”, 

absence of a monotonic relation or „parallelism‟ between overall utility and monetary payoffs) 

have revealed the shortcomings of the theory, including the unrealistic assumptions about 

preferences and the failure to incorporate such factors as altruism and cultural diversity 

(Green and Shapiro, 1994; Binmore, 1999; Gintis, 2006; Hodgson, 2012; Herfeld, 2012). 

These problems notwithstanding, Ulen (1999) explained five reasons that economists have 

found rational choice theory to be a very useful model for forming hypotheses about market 

behavior. First, the theory allows economists to make predictions about economic behavior 

and, by and large, those predictions are borne out by the empirical evidence. Second, 

whenever there are seeming deviations from the predictions of price theory, economists can 

usually explain those deviations without having to assume that the decision makers involved 

are irrational. Third, an economist may explain behavior that seems anomalous to rational 

choice theory by appeal to a slight emendation of the theory. Fourth, there is a strong 

presumption among economists in the evolutionary fitness of rational behavior - at least in the 

economic realm. That is, rational consumers will prosper, while irrational consumers will 

squander their resources and, perhaps, become money pumps for rational calculators. More 

importantly, rational profit-maximizing businesses will dominate those businesses that do not 

operate according to a rational plan. Fifth and finally, while irrationality might still be an issue 

with respect to the behavior of certain individuals, it is not an issue with respect to aggregate 

behavior in markets and may, as a result, be ignored (Ulen, 1999). 

 

The heart of rational economic theory is the thought that a rational decision makers seek to 

maximize the utility of innate and stable preferences over the quantities and attributes of their 

decision. Utility theory offers an understanding of individuals‟ choice through utility 

maximization behaviour (Varian, 1999; Parkin, 1997). Individuals‟ preferences are associated 

with a real-value indexed utility. Consequently, individuals‟ choice is assumed to favour the 

course of action that provides the highest utility, or maximum satisfaction. Yet, individuals‟ 

choices often fail to agree with such an ideal proposition.  
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There are other factors that affect individuals‟ decisions. One factor is what economists term 

it as opportunity costs, which arise with making a specific choice. These implicit costs are 

associated with the act of foregoing the next best alternative available to decision makers. 

Individuals must consider these implicit costs in their pursuit of maximum benefits and 

satisfaction (Rahelizatovo, 2002). High opportunity costs can affect the attractiveness of the 

most preferred action and may urge decision makers to act accordingly, by choosing a lower 

level of satisfaction attainment instead. Thus, individuals‟ choices favour the course of action 

that would provide the highest expected net benefits. Similarly, institutional norms and rules, 

as well as access to better quality information at the time a choice has to be made, also 

influence individuals‟ decision outcomes. Individuals may also reduce the risk and 

uncertainty surrounding their choices by acquiring more information. Perception of rewards 

and costs are shaped by social institution rules (Rahelizatovo, 2002). 

 

2.2. Methodological Framework 

 

2.2.1. Using multiple methods (mixed) 

 

Several definitions exist for mixed methods research. Greene et al. (1989) defined mixed 

methods research designs as those that include at least one quantitative method (designed to 

collect numbers) and one qualitative method (designed to collect words). Tashakkori and 

Teddlie (1998) refer to mixed methods studies as those that combine the qualitative and 

quantitative approaches into the research methodology of a single study. Johnson and 

Onwuegbuzie (2004) indicated that mixed methods research is the class of research where the 

researcher mixes or combines quantitative and qualitative research techniques, methods, 

approaches, concepts or language into a single study. 

 

According to Saunders et al. (2012), much of the discussion offers a dichotomy of 

approaches, inductive or deductive, experimental or case study, cross-sectional or 

longitudinal. In practice, however, it is often the case that multiple methods will be used. One 

reason is that research projects usually include a number of different research questions, so a 

research method appropriate for one question may be inappropriate for another. The second 



25 

 

 

 

reason for using multiple methods is that it enables data triangulation to be used. 

Methodological triangulation is also possible, with the use of a combination of methods such 

as case studies, interviews and surveys. All methods have their strengths and weaknesses. So 

not only does the use of multiple methods assist in data triangulation, it helps to balance out 

any of the potential weaknesses in each data collection method. According to Denzin (1978), 

three outcomes arise from triangulation: convergence, inconsistency, and contradiction. 

Whichever of these outcomes prevail, the researcher can construct superior explanations of 

the observed social phenomena. 

 

In the field of evaluation research, and indeed in several other applied fields, the case for a 

multi-strategy research approach seems to have acquired especially strong support 

(Tashakkori and Teddlie, 2003). The discussion of the integration of quantitative and 

qualitative research has increasingly been taken over by a formalized approach which is 

especially apparent in the discussion and proliferation of typologies of integration. Creswell et 

al. (2003) argue that giving types of mixed-methods research names has certain advantages. 

To that extent, the typologies of mixed-methods or multi-strategy research can be helpful to 

researchers and writers in clarifying the nature of their intentions or of their accomplishments. 

 

Moreover, writers have pointed out that quantitative and qualitative research can be combined 

at different stages of the research process: formulation of research questions; sampling; data 

collection and data analysis. In case of multi-strategy research articles nearly always entail the 

collection and analysis of both quantitative and qualitative data (Niglas, 2004). The goal of 

mixed methods research is not to replace either of qualitative or quantitative approaches but 

rather to draw from the strengths and minimize the weaknesses of both in single research 

studies and across studies (Creswell, 2003). In this research although quantitative data is 

expected to dominate the analysis, qualitative investigation is also included to explain the 

complete picture of the research agendas. 
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2.2.2. Data collection methods 

 

In mixed method research the combined use of data collection techniques that are commonly 

(but not necessarily) associated with either qualitative or quantitative research such as open-

ended and unstructured interviewing and structured questionnaires, respectively are required 

(Sandelowski, 2000). The interviewing strategy is based on a daily life conversation but 

applied in a professional research setting in order to search for information. There are 

disadvantages with choosing interviews as a strategy as they are time consuming and require 

resources. Issues regarding reliability and bias are also factors that need to be considered 

when undertaken interviews. Interviews can be conducted personally, via telephone, mail or 

e-mail (Robson, 2011). The different choices have both advantages and disadvantages. In this 

study personal interviews are chosen because it gives the researcher a possibility to follow up 

responses, explain the interview questions and investigate underlying motives. It also gives 

the respondent an opportunity to ask the researcher questions if something is unclear. How 

interviews are performed differ, based on how the interview is structured and the questions 

level of standardization. Robson (2011) distinguish between three main categories; fully 

structured interview, semi-structured interview and unstructured interview. Semi-structured 

interview contains both closed ended and open ended questions which enable the researcher to 

gather quantitative and qualitative information. Depending on the flow of the interview, the 

researcher can modify the order and wording of the questions and add unplanned questions to 

follow-up interesting matters that have risen during the interview. 

 

In this study, data collection through questioners is considered inappropriate since most of 

Ethiopian farmers are illiterate. Interviews via telephone, mail or email would have also been 

difficult since a large percent of the population in Ethiopia do not have access to telephone or 

internet. Hence, the appropriate method of data collection used is through semi-structured 

interview schedule which enabled the interviewer the possibility of modifying the interview 

schedule when necessary.  
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2.2.3. Sample size determination 

 

Important qualitative factors that the researcher should consider in determining the sample 

size are the importance of the decision, the nature of the research, the number of variables, the 

nature of the analysis, sample size used in similar studies and resource constraints (Malhotra, 

2002). Israel (1992) also recognized a number of factors in sample size determination, 

including the purpose of the study, population size, the risk of selecting a "bad" sample, and 

the allowable sampling error. In addition to the purpose of the study and population size, 

Miaoulis and Michener (1976) underlined three criteria: the level of precision, the level of 

confidence or risk, and the degree of variability in the attributes being measured.  

 

For populations that are large, Cochran (1963) developed the Equation to yield a 

representative sample for proportions. 

2

2

0
e

pqZ
n                                                                                                                                (1) 

Which is valid where 0n  is the sample size, 
2Z  is the abscissa of the normal curve that cuts 

off an area α at the tails (1 - α equals the desired confidence level, e.g., 95%), e  is the desired 

level of precision, p  is the estimated proportion of an attribute that is present in the 

population, and q is p1 .  

 

Yamane (1967) also provides a simplified formula to calculate sample sizes. A 95% 

confidence level and P = .5 are assumed for 

2)(1 eN

N
n


                                      (2) 

Where n  is the sample size, N  is the population size, and e  is the level of precision. 

The use of formulas to determine sample size in the above discussion employed proportions 

that assume a dichotomous response for the attributes being measured. However, there are 

variables with polytomous or continuous responses for the attributes being measured. In this 

case, the method is to use the formula for the sample size for the mean. The formula for the 

mean employs 
2  instead of ( qp   ), as shown below. 
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Where 0n  is the sample size, Z  is the abscissa of the normal curve that cuts off an area α at 

the tails, e  is the desired level of precision (in the same unit of measure as the variance), and 

2  is the variance of an attribute in the population. The disadvantage of the sample size based 

on the mean is that a "good" estimate of the population variance is not available. Furthermore, 

the sample size can vary widely from one attribute to another because each is likely to have a 

different variance. Because of these problems, the sample size for the proportion is frequently 

preferred (Israel, 1992). 

 

2.3.4. Analytical framework    

 

The literature review under this topic comprises of analytical methods related with production 

efficiency, market structure-conduct-performance and market outlet choice decision. 

 

2.3.4.1. Efficiency analysis 

 

Given a set of inputs, to estimate the maximum possible production and efficiency but not 

average production or average cost, using an ordinary least square (OLS) regression is 

inappropriate. This is because the OLS estimates the mean of the dependent variable 

conditional on the explanatory variables, but not the maximum possible outputs given a set of 

inputs or the minimum possible cost of a set of outputs (Coelli et al., 2005). In view of this, 

there are two main efficiency measurement techniques: the parametric approach and the non-

parametric approach.  

 

The parametric approach relies on econometric techniques and includes simple regression 

analysis and Stochastic Frontier Analysis (SFA). Whilst simple regression analysis typically 

seeks to estimate a production or cost function, SFA is an extension of that methodology to 

estimate the “frontier” of a set of functions with different underlying levels of efficiency 

(Vasilis, 2002). This SFA parametric method is based on the quantitative economic theory 

and is suited to measure efficiencies of stochastic industry for input/output information. SFA 
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needs to assume a production function of the usual regression form and a distribution type of 

error item which is equal to the sum of two components, the first part is symmetric and 

captures statistical noise beyond the control of firms, and the second part represents technical 

inefficiency of firms. SFA has been applied to measure performance of profit organizations. 

According to Farrell (1957) theory of efficiency measurement, independently constructed an 

error structure of stochastic frontier analysis to measure productive efficiency of a firm. 

Therefore, SFA recognizes the presence of errors and aims in principle to separate these error 

components from the measures of inefficiency components particularly, it requires separate 

assumptions to be made as to the distributions of the “inefficiency” and “error” components, 

potentially leading to more accurate measures of relative efficiency. SFA uses mainly the 

“maximum likelihood” estimation techniques to estimate the frontier function in a given 

sample (Vasilis, 2002). 

 

On the other hand, the non-parametric approaches use mathematical programming techniques, 

and the main non-parametric frontier analysis technique, known as Data Envelopment 

Analysis (DEA), can be seen as an extension of the simple technique of index numbers 

(Coelli et al., 2005). DEA is suited to measure efficiencies of deterministic industry for 

multiple inputs/outputs information and has been applied to assess performance of non-profit 

organizations or branches, such as school, hospitals, universities, courts, public sector, etc 

(Coelli, 1996). But in recent years, more and more scholars have applied it to evaluate 

performance of profit organizations. However, DEA is a non-parametric method that 

estimates the efficiency of production of a group of farms, sometimes called decision-making 

units (DMU). Since DEA is a non-parametric method no information is provided by the 

analysis as to the reasons or sources of inefficiencies (Coelli et al., 2005). Also, DEA does not 

make allowance in the analytical method for measurement error or missing data or 

information in estimating the efficiencies of production that results are difficult to interpret 

(Headey et al., 2010).  

 

As a major weakness, SFA needs to assume functional form and distribution type in advance, 

the assumed distribution type is sensitive to assessing efficiency scores and it needs enough 

samples to avoid lack of degree of freedom. While, DEA doesn‟t make accommodation for 
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statistical noise such as measure error, it isn‟t capable to hypothesis test and when the newly 

added DMU is an outlier, it could affect the efficiency measurement (Coelli et al., 2005). 

 

Moreover, in the stochastic frontier analysis there is a probability distribution which is the 

basis of maximum likelihood estimation. SFA usually has only one output but DEA can 

include more than one output of a producer. In frontier functions, the inefficiency term has a 

distribution all on one side of zero. The maximum production must be greater than or equal to 

any value in the sample, and the minimum cost must be less than or equal to any value in the 

sample.  

 

One of the concerns of the stochastic production frontier is choice of functional form. The 

most common functional forms used in SFA include the Cobb-Douglas, constant elasticity of 

substitution and translog production functions. The Cobb-Douglas and Translog models 

overwhelmingly dominate the applications literature in stochastic frontier and econometric 

inefficiency estimation (Greene, 1993). In a production (or cost) model, the choice of 

functional form brings a series of implications with respect to the shape of the implied 

isoquants and the values of elasticities of factor demand and factor substitution. The Cobb-

Douglas production function has universally smooth and convex isoquants. The implied cost 

function is likewise well behaved. This good behavior is due to the strong assumption that 

demand elasticities and factor shares are constant for given input prices for all outputs 

(Greene, 1993). The choice of flexible second order functional form (e.g. translog) relaxes the 

restrictions on demand elsticities and elasticity of substitution but it is not monotonic or 

globally convex as in the Cobb-Douglas model (Coelli et al., 2005). Furthermore, the 

flexibility of the translog function minimizes the risk of making errors in the specification. 

But this functional form has to overcome possible problems of multicollinearity and degrees 

of freedom. Nevertheless, if the interest rests on efficiency measurement and not on the 

analysis of the general structure of the production technology, the Cobb-Douglas production 

function provides an adequate representation of the production technology (Taylor et al., 

1986).  
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Another methodological concern of SPF has to do with the use of the two step procedure to 

examine the determinants of inefficiency. Critics of this approach contend that the 

socioeconomic variables should be incorporated directly in the production frontier model 

because such variables may have a direct impact on efficiency (Battese et al., 1989). Kalirajan 

(1991) has defended the two step procedure by stating that socioeconomic attributes have a 

roundabout effect on production and, hence, should be incorporated into the analysis 

indirectly. 

 

The last but not least issue in stochastic frontier production function is the distributional 

assumptions made for the one-sided error term (inefficiency term). Studies have used several 

distributions including single parameter half-normal distribution, exponential and truncated 

normal distributions and two parameter gamma distribution (Jaforullah and Delvin, 1996; 

Bravo-Ureta and Reiger, 1990; Sharma et al., 1999). Whether the efficiency results are 

sensitive to distributional assumptions, Greene (1990b) concluded that, for his data, efficiency 

levels were essentially the same for the half normal, truncated normal and exponential 

distributions while the gamma model yielded higher efficiency. 

 

For this study, the stochastic production frontier method was applied to analyze vegetable 

production efficiency of smallholders assuming that data is sensitive to random shocks and 

measurement errors. The specific functional form of SPF and distributional assumption of the 

inefficiency terms are determined on the bases of the requirements of the analysis and the data 

set using model selection criteria.  

 

2.3.4.2. Market structure, conduct and performance (SCP) 

 

The primary approach of examining market performance has been known as the structure 

conduct-performance (SCP) paradigm, which postulates that certain market attributes (such as 

market concentration, product differentiation and barriers to entry) affect company 

profitability within the relevant market (Aleksandrova and Lubys, 2004). This approach was 

first used by Bain (1951) to account for inter-industry differences in profitability.  
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Market structure can be identified by considering the number and size distribution of buyers 

and sellers (market concentration), the extent to which products are differentiated, the 

conditions of entry and exit and the extent to which firms are integrated or diversified 

(Ferguson and Ferguson, 1994). Wolday (1994) also stated that the organizational features of 

a market should be evaluated in terms of the degree of seller concentration, entry barriers 

(licensing procedure, lack of capital, know-how, and policy barriers), degree of transparency 

and degree of product differentiation that condition or influence the conduct and strategies of 

competitors. 

 

Market concentration is one of the most commonly used measures of market structure. It is 

calculated by determining the number of buyers and sellers in the industry, as well as how the 

market power is shared among them. Possibly the best known measures of seller or buyer 

concentration are the X-firm concentration ratio and the Herfindahl-Hirschman index 

(Pisanie, 2013). The X-firm concentration ratio measures the market share of the largest X 

sellers or buyers in a market and is abbreviated CRX, where X can be 3, 4, 5 or another 

number. Kohls and Uhl (1985) suggested that a four-firm concentration ratio (CR4), that is, 

the market share of the largest four firms, of less than or equal to 33% is generally indicative 

of a competitive market structure, while a concentration ratio of 33% to 50% and above 50% 

may indicate a weak and strongly oligopoly market structures, respectively. The disadvantage 

of this measure of market structure is that when there are small numbers of firms, it might be 

difficult to determine (Marfels, 1975). In addition, the concentration ratio presents an 

incomplete picture of the concentration of firms in an industry because by definition it does 

not use the market shares of all the firms in the industry. It also does not provide information 

about the distribution of firm size (Barthwal, 2000). 

 

The Herfindahl-Hirschman index (HHI) is the sum of the squared market shares of all the 

sellers or buyers in a market. Herfindahl index indicate that concentration cannot be 

calculated or predicted solely based on number of firms, but the distribution of market shares 

between them also have to be taken into account. Increases in the Herfindahl index generally 

indicate an increase in concentration, a decrease in competition and an increase of market 

power, whereas decreases indicate the opposite. The advantage of HHI is that it utilizes the 
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market shares of all sellers or buyers and is for this reason called a summary measure 

(Marfels, 1975).  

 

Hanna and Kay (1977) indicated that the HHI is just one of a numerous arrays of indices that 

are the sum of the market shares weighed by the shares themselves raised to some power. In 

the HHI each weight is the market share raised to the power of one. One could also use 

weights equal to the market shares raised to the power of 0.5, 1.5, or literally any other power. 

Such an index is denoted HKI(α), where HKI is "Hanna and Kay Index" and α is the power to 

which the market share is raised. The higher the power to which market share of firm i (Si) is 

raised (α), the lower the weights and the corresponding indices would be.  

 

Gini coefficient (GC) is another concentration measure which indicates the inequality of firm 

sizes in a particular market. It is an aggregate numerical representation of degree of inequality 

ranging from 0(perfect equality) to 1 (perfect inequality) in the distribution that is derived 

directly from Lorenz curve. The higher the value of the coefficient is, the higher the inequality 

of distribution and vice versa. The main limitation of the coefficient, however, is that it is 

possibly for two or more entirely different Lorenz Curve to generate quantitatively equal Gini 

coefficients (Pisanie, 2013). 

 

Other concentration measures includes the Horvath index (HI), Rosenbluth index (RI), the 

occupancy count, the entropy coefficient and the relative entropy coefficient. Debates on the 

choice of which concentration measures to be used have revolved around correlation between 

the different measures and the sensitivity of these measures to changes in the number of firms 

and market shares (Lee, 2007). Gini coefficient is one of the methods adopted in this study to 

measure vegetables market concentration. Empirical data on volume of vegetables handled by 

traders was used to draw Lorenz curves, from which Gini coefficients are approximated and 

used as an indicator of size distribution of the volume of the vegetable handled. Ease of entry 

and product differentiation, apart from seller concentration, is more difficult to measure 

numerically (Pisanie, 2013). Entry barriers were measured in terms of capital requirement, 

license requirement and procedure to acquire it. 
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Market conduct can be described as the efforts of suppliers to market their products and/or 

buyers to buy products and to limit competition between them that is, marketing conduct and 

competition-limiting conduct. Marketing conduct is the continuous formulation, 

implementation and reformulation of policies on pricing, product characteristics, marketing 

communication (mostly advertising) and distribution. Competition-limiting conduct mainly 

consists of merging or collusion with competitors, coercion of competitors or would-be 

competitors, and the use or misuse of political participation to limit competition through 

government action (Pisanie, 2013). It is clear from the definition of market conduct that this 

concept is very difficult to measure quantitatively. Hence, in this study vegetables market 

conduct was explained qualitatively.  

 

The performance of a marketing system could be evaluated in terms of how well the 

agricultural and food marketing system performs what society and the market participants 

expect of it. However, it soon becomes apparent that marketing systems have multiple and 

often conflicting goals. For example, consumers are likely to evaluate a marketing system in 

terms of its performance in avoiding high and fluctuating prices, shortages in supply and 

consistency in delivering products or produce of acceptable quality. Farmers' criteria might 

include the capacity of intermediaries to exert undue influence on prices, the extent of 

competition in the sectors supplying farm inputs and accessibility of marketing infrastructure 

at reasonable cost (e.g. suitable storage and transportation). Society is likely to give 

consideration to the marketing system's contribution to employment, its impact on the 

environment and the ethical standards to which it is perceived to adhere. Government's 

perceptions of a marketing system will also be coloured by its impact on employment, the 

sector's contribution to investment, economic growth and the national treasury through its 

taxable income (FAO, 2006). Given these different perspectives there are several contrasting 

measures which are commonly used in assessing the performance of a marketing system. 

These are trends in retail food prices, the farmer's/grower's share of the consumer‟s food 

dollar, the gross marketing margin or farm-retail price spread, and the proportion of a 

consumer's income which must be spent on food (Rhodes, 1983;Kohls and Uhl, 2002; FAO, 

2006). 
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Marketing margins is defined as the difference between the price the consumer pays and the 

price that is obtained by producers, or as the price of a collection of marketing services, which 

is the outcome of the demand for and supply of such services (Cramers and Jensen, 1982; 

William and Robinson, 1990; Holt, 1993). A wide margin means high prices to consumers 

and lower prices to producers. The total marketing margin is subdivided into two components: 

all the costs of marketing services and the profit margins or net returns. Marketing costs refer 

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 (labour, loading 

and unloading, costs of damage, transportation, storage 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 and Ehui, 2002).  

 

When there are several participants in the marketing chain, the margin is calculated by finding 

the price variations at different segments and then comparing them with the final price to the 

consumer. Consumer price is the base or common denominator for all marketing margins 

(Mendoza, 1995). The relative sizes of various market participants' gross margins can indicate 

where in the marketing chain value is added and / or profits are made. Under competitive 

market conditions, the size of market margins would be the outcome of the supply of and 

demand for marketing services, and they would be equal to the minimum costs of service 

provision plus “normal” profit. The marketing margin in an imperfect market is likely to be 

higher than that in a competitive market because of the expected abnormal profit. Marketing 

margins is also likely to be high, even in competitive market due to high real market cost 

(Wolday, 1994).  

 

The disadvantage of using marketing margin as a measure of market performance is that it is 

difficult to conclude about the market performance by simply looking the size of it. Because 

the size of marketing margins are largely dependent upon a combination of the quality and 

quantity of marketing services provided, the cost of providing such services, and the 

efficiency with which they are undertaken and priced (Scarborough and Kydd, 1992). For 

instance, a big margin may result in little or no profit or even a loss for the seller involved 

depending upon the marketing costs as well as on the selling and buying prices (Mendoza, 
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1995). Small margin doesn‟t always mean greater market efficiency and, market efficiency 

cannot be judged solely by the size of the marketing margins (Kohls and Uhl, 2002). In 

addition, Debertin (1993) identified some problems of using gross margin as a measure of 

profitability, which are failure to deduct the opportunity costs for the money invested in the 

enterprises. Furthermore, Ponte (2002) noted that the technique has several disadvantages 

including failure to account for the variation of fixed costs, and failure to make allowances of 

costs for depreciation and obsolescence of fixed assets. However, margin or spread can be a 

useful descriptive statistics if it used to show how the consumer‟s food price is divided among 

participants at different levels of marketing system (Getachew, 2002). The farm retail spread 

is another measure of the marketing margin. It represents payments including profits, for all 

marketing functions performed in assembling, processing, transporting and retailing food after 

it leaves the farm. Changes in farm-retail spreads reflect changes in marketing costs, profits or 

both (Kohls and Uhl, 2002). 

 

The farmer‟s share, which is the difference between the retail price of food and the marketing 

margin, is another measure of market performance. It is the portion of the consumers‟ food 

dollar that farmers receive, expressed as a percentage of consumers‟ food dollar. The 

magnitude of the farmers share depends on the contribution of the marketing agencies to the 

final product value which in turn depends on degree of processing, perishability of the 

product, transportation cost and product seasonality (Kohls and Uhl, 2002). Hence, when 

farmers receive only a comparatively small share of the selling price this does not necessarily 

mean that they are being exploited. So, caution is advised in interpretation and evaluation the 

size and changes in the farmer‟s share (ibid).  

 

Efficiency in the food industry, which is the ratio of output/utilities to input, is also the most 

frequently used measure of market performance. However, it is more problematic to measure 

the value of the marketing utilities to consumers (ibid). The Lerner index (Lipczynski et al., 

2009) may also be used to measure market performance. It evaluates the weighted average of 

each firm‟s mark-up of price above marginal cost where the weight is the market share of 

each firm. When the Lerner index is greater than 0, firms are said to have market power. 
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However, it is not always possible to derive the Lerner index empirically. It may be difficult 

to obtain marginal cost data (Lee, 2007).  

 

Each of these market performance measures has some value and limitations in the 

measurement of agricultural marketing performance, and no single one tells the whole story 

(Mutayoba and Ngaruko, 2015). Rhodes (1983) indicated that the balance of these criteria is 

frequently disturbed by a new technology, a new marketing procedure, a change in markets, 

or a change in political power, thus, making the analysis of agricultural marketing 

performance is an ever-changing and dynamic arena. In this study the farmer's share of the 

retail price paid by ultimate consumers, marketing margins and farm-retail price spread in the 

marketing channel were utilized to describe the vegetables marketing performance. 

 

2.3.4.3. Analysis of determinants of marketing outlets choice decision 

 

A farmer‟s marketing outlet choice analysis is based on the random utility model (RUM) 

which assumes that the decision maker has perfect discrimination capability. A farmer‟s 

decision to select a given market or not is made by evaluating the return in expected utility, 

taking into account the related investment and transaction costs (Kelsey, 1994). If the costs 

that are associated with using a particular channel are greater than the benefits, households 

will be discouraged from using it, shifting to another option that maximizes their utility. 

However, the decision maker has incomplete information and therefore uncertainty has to be 

taken into account. The utility is therefore modeled as a random variable in order to reflect the 

uncertainty. Following Greene (2003), the utility that individual i obtains in associating with 

alternative j  is expressed as;  

jijiji ZU ,,,                                (4) 

Where, jiZ ,  deterministic part while ji,  is the stochastic part to represent uncertainty. If 

the decision maker selects alternative j , then it is assumed that jiU ,  is the maximum among 

j  utilities. The statistical model is then driven by the probability that choice j is made, which 

is;  

jkallforUUprob kiji  )( ,,                           (5) 
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Decision on market channels selection is a discrete choice from among alternative channels 

available to producers. The appropriate model to analyze such types of decision problems is 

the qualitative response models, which is also known as the discrete choice models. The 

simplest of these models is when the choice set consists of only two options or binary. In this 

regard, linear probability, logit and probit models are the possible alternatives. In linear 

probability model, the dichotomous dependent variable is expressed as a linear function of the 

explanatory variables. Although one can estimate linear probability model by the standard 

Ordinary Least Squares method as a mechanical routine, the result will be beset by several 

estimation problems (Aldrich and Nelson, 1984; Gujarati, 1995). For example, the error terms 

of the model are likely to be hetroscedastic leading to inefficient parameter estimates. 

Consequently, hypothesis testing and construction of confidence interval becomes inaccurate 

and misleading. Likewise, a linear probability model may generate predicted values outside 

the admissible 0-1 bound, which violate the basic tenets of probability. Hence, to produce 

relevant empirical outcomes, the most widely used qualitative response models are logit and 

probit models (Amemiya, 1981). There are no major differences between the two models, 

except that the error term in the probit model assumes a normal distribution while in the logit 

model is a logistic distribution (Judge et al., 1985). They usually generate predicted 

probabilities that are almost identical (Liao, 1994; Gujarati, 1995).  

 

However, if there are a finite number of choices (greater than two), the multinomial 

logit/probit discrete choice model is appropriate to analyze the effect of exogenous variables 

on choices (Greene, 2003). The multinomial logit (MNL) model results are relatively easy to 

estimate and interpret compared to the multinomial probit model. However, its major 

disadvantage is the inherent assumption of the independence of irrelevant alternatives (IIA) 

(Amemiya, 1985). According to Hausman and Mc-Fadden (1984), the IIA Property requires 

that the relative probabilities of 2 options being selected are unaffected by the introduction or 

removal of other alternatives. Multinomial probit model do not require such assumption. 

Hence, compared to multinomial logit model, multinomial probit model is less restrictive. 

However, the multinomial probit model is gained at considerable computational expenses. It 

is also difficult to get accurate estimates of the covariance matrix of the βi (Judge et al., 1985).  
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Nevertheless, multinomial logit is appropriate if channels were chosen independently at each 

stage of the selling process, where each choice could be modeled separately with no loss of 

information (Moktharian, and Tang, 2011). But when there is a possibility of choosing certain 

combinations more frequently than would be expected by chance alone, it becomes of interest 

to better understand those combinations. In such cases, the alternative choice model is the 

multivariate probit model which is an extension of the probit model and is used to estimate 

several binary outcomes jointly. It simultaneously models the influence of the set of 

explanatory variables on each of different outcomes, while allowing the unobserved and/or 

unmeasured factors (error terms) to be freely correlated. In this study, alternative vegetables 

market outlets are found more than two and farmers are found to choose more than one 

market outlet at a time or simultaneously. Hence, multivariate probit model was specified to 

jointly estimate the effect of explanatory variables on alternative market channels. 

 

2.3. Empirical Literature 

 

2.3.1. Efficiency and productivity analysis 

 

Various technical, allocative and economic efficiency analysis have been done for vegetable 

crops production process to improve resource utilization and productivity in Ethiopia and 

elsewhere in the world, and almost all studies indicated the existence of inefficiencies in 

production although the magnitude and source of inefficiencies vary. Some empirical studies 

on vegetable crops production efficiencies are presented as follows.  

Abdulkadir (2015) estimated the technical, allocative and economic efficiencies and 

investigated determinants of inefficiencies among small-scale onion producing farmers in 

irrigated agriculture in North Wollo zone of Amhara National Regional State, Ethiopia. He 

used a stochastic production frontier function to fit the data collected from 200 sample 

households using structured questionnaires. The result of the Cobb-Douglas stochastic model 

indicated the presence of inefficiencies and the mean levels of TE, under drip and furrow 

irrigated were 82.6% and 76.8% respectively. It implies that farmers can increase their farm 

production on average by 17.4 and 23.2% respectively when they were technically efficient. 

Similarly, the EE of drip and furrow irrigated were 51.49 and 44% respectively. He also 
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found that land related factors such as plot distance from farmer‟s home, land ownership and 

fragmentation explained much of the technical inefficiencies. In addition, age of the 

household head, market access, training access, years of experience in onion production, farm 

income and responsibility other than farming were found to be significant at different levels 

of significance for technical efficiency. Major determinants for economic efficiency were age 

of the household head, plot distance, soil fertility, source of irrigation water, extension visit, 

experience in onion production, land fragmentation and farm income. 

 

Rajendran et al. (2015) measured technical efficiency of farm households using a Cobb-

Douglas stochastic frontier production function from a primary survey of 181 households that 

cultivated traditional vegetables in five regions of Tanzania. They found that overall mean 

technical efficiency is 67%. It indicates that technical efficiency among farm households 

could be improved by 33%. That means there is considerable room to increase agricultural 

output where farmers cultivate vegetables without additional inputs, given the existing 

technology in the regions studied. They also observed that farmers were more technically 

efficient in the Arusha region than in the other study regions. The possible reasons for the 

observed regional difference include agro climatic variability, access to extension services, 

and infrastructure facilities. Moreover, the study confirmed that there is linear relationship 

between farm size and technical efficiency, which implies that large farms are technically 

more efficient than small and medium farms.  

 

Production efficiency of smallholder vegetable farms in Ilam district, Nepal was measured 

and analyzed by Shrestha et al. (2014). They used the standard stochastic Cob-Douglas 

functional form to analyze Nepal vegetable crops survey (2010) data of the Central Bureau of 

Statistics, Government of Nepal. The results of the model revealed that the mean technical 

efficiency score was 0.77, implies that 23 percent production could increase by simply 

improving vegetable farming practices. They also found that improved seed type, credit 

access and technical support have positive and significant effect on technical efficiency while 

female household head has negative effect on technical efficiency. The study recommended 

the policy makers to increase technical services and disseminate technology such as improved 

seed to farmers. 
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Idiong et al. (2014) assessed the efficiency profiles of vegetable producers in Akwa Ibom 

State, Southern Nigeria with specific focus on farm level technical efficiency. One hundred 

and twenty vegetable producers were randomly selected from three agricultural zones in the 

State. The result of the maximum likelihood estimates (MLEs) of the Cobb-Douglas 

stochastic production function indicated that land size, labour, fertilizer and planting materials 

are positive and significant relationship with farm output which implies the increase in these 

inputs will significantly increase the output of vegetables in the study area. The Generalized 

Likelihood Ratio test confirms that vegetable producers in the area are relatively technically 

inefficient. They also indicated that technical efficiency of the farmers ranged from 48 to 99 

percent with a mean of 70 percent. The implication is that there is allowance to improve 

efficiency with available resource. There is, therefore, the need for policies to promote the 

availability of affordable farm inputs and technology to help improve farmers‟ efficiency and 

increase vegetable production in the area.  

 

Technical efficiency of tomato production in northern Ghana using stochastic frontier model 

was conducted by Donkoh et al. (2013). The study used purposive and simple random 

sampling techniques to select a sample of 100 farmers within the Tono Irrigation Project in 

the Kasena-Nankana District of the Upper East Region of Ghana.  One-step estimation of the 

Cobb-Douglas Stochastic Frontier Model is used to estimate the level of efficiency and 

identify the determinants of inefficiency. Results of the frontier production function indicated 

that among the conventional input variables, land, family labour and seed were found to be 

binding in the production of tomato, meaning that an increase in one of these inputs will 

enhance production keeping everything constant. The model output also depicted that the 

mean level of technical efficiency for tomato farmers was 0.71, ranging from 0.36 and 0.99 

and the inefficiency effect analysis showed that, farmers‟ level of formal education and years 

of farming experience each positively affect their technical efficiency. They also found that 

one of the problems of tomato producers was high level of importation that drives local 

farmers out of production. Hence, for the farmers to enjoy the full benefits of their labour, 

they need to be supported to be able to sell their produce at competitive prices like their 

foreign counterparts. 
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Measurement of technical, allocative and economic efficiency of tomato farms in northern 

Pakistan was done by Khan and Saeed (2011) using Cobb-Douglas frontier production and 

cost models. Data were collected from farm level survey of 61 tomato growers selected by 

multistage and simple random sampling techniques. The study found that technical efficiency 

indices varied significantly, with technical efficiency index averaging at 65%. The indices of 

allocative efficiency also varied widely, with an average of 56 %. There was a wide gap 

between the highest and lowest economic efficiency indices, with a mean economic efficiency 

of 35%. They concluded that farmer education, extension visits, age and access to credit 

contributed significantly and positively to productive efficiencies. A policy implication of 

their study was that there is enough potential for farmers to increase tomato production and 

net profits, and the government should further invest in public education and strengthen 

extension services. 

 

Obare et al. (2010) analysed allocative efficiency of smallholder Irish potato producers to 

establish the levels of allocative efficiency and the attendant influence factors in Nyandarua 

North district of Kenya. Using a random sample of 127 smallholder farmers in Nyandarua 

North district they applied a dual stochastic efficiency decomposition technique and a two - 

limit Tobit model. They found that Irish potato production in Nyandarua North district is 

characterized by decreasing returns to scale with a mean allocative efficiency of 0.57. It was 

further established that farming experience, access to extension and credit, and membership in 

a farmers‟ association positively and significantly influence allocative efficiency. Overall, the 

study concluded that substantial productivity gains can be obtained by improving the 

allocative efficiency of Irish potato producers. Further, the government and other stakeholders 

in the Irish potato sector should attempt to create a favorable institutional environment that 

would facilitate the farmers‟ access to extension and formal credit through mobilizing farmers 

into farmer organizations through which collective action can be used to guarantee risks in 

addition to the organization being an avenue for information flow and exchange. 

 

Jema (2008) estimated economic efficiencies and identified their determinants in mixed-crop 

and market-driven (vegetables) production systems in two districts of eastern Ethiopia. A 

significant economic inefficiency was observed for both systems. He used non parametric 
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data envelopment analysis (DEA) and Tobit regressions to estimate technical, allocative, and 

economic efficiencies of vegetable-dominated mixed crop farmers. The mean technical, 

allocative, and economic efficiency estimates are 0.91, 0.60, and 0.56 respectively indicating 

the existence of a considerable potential to increase agricultural output without using 

additional inputs, given the existing technology. The result also indicated that if these farmers 

operate at full efficiency levels, they could, on average, reduce their costs of production by 

44% and still produce the same level of output. The analysis also identified asset, off/non-

farm income, farm size, extension visits, and family size are statistically significant factors 

affecting technical efficiency of the farmers. Asset, crop diversification, consumption 

expenditures, and farm size significantly affect allocative and economic efficiencies. For 

market-driven production system, Jema (2008) used both DEA and SFA methods for 

estimating efficiency scores. Lower technical efficiency (0.66) and economic efficiency 

(0.43), but higher allocative efficiency (0.64) indices are obtained. High consumption 

expenditures and large family size impede vegetable farm productivity whereas institutional 

arrangements such as extension and credit services enhance it. The result also indicated that 

lower economic efficiency scores for the market-driven production is attributable to limited 

access to capital markets, high consumer spending and large family size.  

 

Temesgen and Ayalneh (2005) analyzed technical efficiency of resource use in the production 

of irrigated potato farmers using modern and traditional irrigation schemes in Awi Zone, 

Ethiopia. They used cross-sectional data from 80 farmers. Technical efficiency of farmers was 

estimated independently for the farms under modern and traditional irrigation schemes. Using 

likelihood ratio test, translog production function is found to be an adequate representation of 

the production behavior of farms under the two types of schemes. The mean level of technical 

efficiency was found to be 77 percent and 97 percent for modern and traditional schemes 

respectively. Therefore, improving the level of efficiency could raise productivity under 

modern schemes, whereas improving productivity under traditional schemes needs 

introduction of new technology as the farmers‟ level of production has approached the 

frontier. Irrigation experience, commodity rate of production (the ratio of the produce sold to 

the total produce)and size of livestock are found to be the important variables that determine 

the level of efficiency. 
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Mkhabela (2005) studied technical efficiency in a vegetable based mixed-cropping sector in 

Tugela Ferry, Msinga District, Kwazulu-natal, South Africa with the objectives of estimating 

technical efficiency and identifying the factors causing technical inefficiency. He conducted a 

field survey covering 120 vegetable farmers and applied a stochastic frontier production 

model in a Cobb-Douglas functional form to analyse the data. He found that hired labour, 

organic fertilizer, inorganic fertilizer, area harvested and soil fertility maintenance cost 

showed significant positive effects on vegetable production. The mean technical efficiency of 

the vegetable based cropping systems was 84.32%. In addition, he indicated that efficiency 

increased significantly as a result of farm visits by extension officers, participation in farmer 

training, less sloping lands, more experience, and higher diversity of the vegetable system. 

Technical efficiency decreased, however, with higher education level of the farmer and with 

higher off-farm income. The possible justification he argued is that more educated farmers are 

involved in part time farming and do not devote more time to vegetable cultivation. 

 

The above empirical results suggest that the effect of efficiency determinant variables varies 

depending on specific crop type and farming system. For example, Jemma (2008) found that 

extension service affect technical efficiency negatively in the vegetable dominated mixed 

farming system while it affects positively in the market oriented vegetable farming system. 

Crop diversification affects allocative and economic efficiency negatively in Jemma (2008) 

whereas Mkhabela (2005) found that increase of the species diversity of the vegetable system 

increases efficiency. The effect of land size on efficiency has also different effects. Rajendran 

et al. (2015) pointed out that farm size is directly related to technical efficiency but Jemma 

(2008) and Donkoh et al. (2013) found that efficiency declines as farm size increases. In 

addition, farmers‟ education is expected to have positive effect on production efficiency 

(Jemma, 2008; Khan and Saeed, 2011). However, Mkhabela (2005) found that with increased 

education, producers‟ efficiency level decreases. His explanation is that more educated 

farmers are involved in part time farming.  

 

Hence, specific analysis of efficiency and determinates of efficiency have been needed to 

understand the production efficiency of specific crop at specific location and production 

system.  
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2.3.2. Market performance analysis 

 

Empirical literature on marketing efficiency and performance of agricultural products are 

mostly adopted two distinct approaches (Rit, 2014): (1) an analysis of marketing margin at 

various stages of movement of a farm product from producers to the final consumers, and (2) 

an analysis of the functioning of the market using structure - conduct- performance 

framework. The study concluded that efficiency of the agricultural markets cannot be judged 

solely by the structure-conduct-performance framework (correlation coefficient and 

cointegration analysis) or by the marketing margin analysis instead, for more dependable and 

uncontroversial assessment of the functioning of market both the methods must be used 

simultaneously. Here are list of empirical studies on vegetable crops marketing efficiency and 

performance using different analytical approach.  

 

Dawit and Fitsum (2016) studied the structure and performance of vegetable marketing in 

East Shoa Zone, Oromia Region, Ethiopia. Data were generated from the survey of 140 

vegetable producers and 54 traders using pre-tested structured questionnaires supplemented 

by secondary data collected from different published and unpublished sources. They found 

that the total gross marketing margin was 30% with producer participation margin of 70% 

implying higher marketing margin of smallholder producers. The result also indicated that the 

first four largest traders (CR4) purchase 50% of volume of vegetables, which indicates the 

market structure for vegetable is strongly oligopolistic. In addition, the result indicated the 

presence of barrier to entry/exit for wholesalers in the vegetables market due to the existence 

of economic of scale. The main costs for middlemen‟s were transport, cleaning, sorting and 

grading, service fee, storage and offloading. Of these costs transport cost is the highest 

followed by offloading cost. They suggested that supporting actors need to be involved in 

local vegetable markets to bring the vegetables market more competitive and efficient. 

 

Marketing performance of red pepper in Jabitehinan district, northwestern Ethiopia was 

investigated by Amare and Dawit (2013) using marketing channel and margin analysis. Data 

were gathered using formal and informal methods of data collection. For the traders, rapid 

market appraisal (RMA) with group discussion, key informant discussions and also direct 
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observation was undertaken in triangulation along the market chain. As indicators of the 

market performance, market concentration ratio and marketing margin analysis have been 

used along with the description of the conduct of the red pepper market. The result indicated 

that markets were found to be inefficient, with wide margins and oligopoly in structure. In 

Addis Ababa, 4 relatively large wholesalers had a share of about 67.41% indicating a strong 

oligopoly market structure and a relatively weak oligopoly for regional wholesalers in district 

town (Finote Selam) that took 57.82% of the annual volume of pepper purchased. The highest 

gross marketing margin was taken by baltinas (semi-processors) (70.83%) and the minimum 

being for farmer traders (5.5% of the consumers‟ price). Similarly, the highest and lowest net 

marketing margins were 67.37% and 0.5% of the consumers‟ price which are taken by 

baltinas and farmer traders respectively and hence, in terms of the price spread, markets were 

found to be inefficient. Price fluctuations, inadequate price information and weak bargaining 

power of producers were among the major problems. In order to settle price fluctuations and 

to strengthen the bargaining power of producers, there should be a well stated commodity 

standard. The study recommended that government‟s intervention in establishing an 

information net work among the marketing actors can help producers and other middlemen 

involved in pepper trading thereby improving the market competitiveness, structure and 

efficiency. 

 

Dastagiri et al. (2013) studied Indian vegetables production trends, marketing efficiency and 

export competitiveness using different analytical techniques such as Shepherd formula, 

Acharya modified marketing efficiency formula, and multiple linear regression analysis to 

explain price spread, marketing efficiency and farmer‟s share in consumer rupee in various 

supply chains among others. The result indicated that the most common marketing channel 

for majority of the vegetable crops was Producer-Wholesaler-Retailer-Consumer. The results 

further showed that the producer share in consumer rupee varied from the lowest 26% in West 

Bengal to 100% in Punjab. The study clearly showed that majority of the horticultural 

commodity markets are operating efficiently. The highest marketing efficiency found to be 

producer to consumer channel. Hence, government policies should promote direct marketing 

models for efficient horticultural marketing. In addition, the results showed that in most of the 

commodity cases, marketing cost, marketing margin, transport cost, labour charges are 
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adversely affecting marketing efficiency and open market price, volume of the produce 

handled and net price received are increasing marketing efficiency. The study recommended 

that to enhance marketing efficiency of selected crops like horticulture crops, certain 

interventions such as integration among various markets through better transportation 

facilities and approach road to reduce the transportation cost, regular flow of information to 

farmers about the prevailing wholesale market prices of commodities,  improving basic 

infrastructure in the market yard and enforcing government regulation for free and fair 

marketing practices are found to be vital. 

 

Samuel (2012) examined production and marketing of vegetables among smallholders in 

Lume district of Ethiopia to identify institutional and administrative bottlenecks that impede 

market competitiveness and market power of small producers, investigate price transmission 

along the different stages of the value chain and producers‟ benefit from growing vegetable in 

the study area. The study used primary data collected from pre-identified market actors 

(producers, collectors, retailers, wholesalers, brokers, and marketing cooperatives) through 

semi-structured interviews and focus-group discussions. Different kind of descriptive 

statistics were used for data analysis. The result indicated that nearly all of surveyed vegetable 

producers are working under one or more kind of market problems; inadequate marketing 

outlets, low price, high and sudden price fluctuation, seasonality and unpredictability of 

demand, unregulated or unfair market practices of brokers and low capacity to transport and 

take part in markets that could offer better price. In addition, most of these producers reported 

that the involvement of brokers was not their choice but mandatory if they want to sale the 

nearby district and town markets, which implies the high probability of recurring of marketing 

problems they try to avoid by marketing at higher hierarchies of the marketing chain. 

Producers‟ share of wholesalers‟ price was in general very low. In case of tomato, it varies 

between 25% to 39% depending on the supply season and market where the wholesalers sale 

tomato they bought from the surveyed producers. In low supply season when the probability 

for tomato demand to outstrip supply is high, producers received even a lower proportion of 

price what buyers (retailers, hotels and other large buyers) paid to wholesalers. The result 

indicated the existence of asymmetric price transmission along the value chain as well as the 

imbalance in market power between producers and brokers/wholesalers all together indicating 
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inefficient market. The study recommended that provision of adequate short- as well as long-

term credits might help in easing financial liquidity of some producers and their practice of 

pre-harvest contract with brokers/wholesalers, which reported to expose producers to market 

exploitation, in addition to further intensification of irrigated vegetable production through 

investment in irrigation and procurement of critical inputs. 

 

Haruna et al. (2012) used structure, conduct and performance approach to analyse the 

efficiency of marketing system of tomatoes in Pwalugu in the upper east region of Ghana. The 

study depended mainly on primary data collected through a semi-structured interview with 

sixty-four respondents (farmers, wholesalers and retailers)involved in the tomato marketing 

chain. Deconstructed Marketing Margins, Gini coefficient, returns on capital employed and 

other marketing efficiency criteria were used in assessing the efficiency of the marketing 

system of tomatoes. The result of the Gini coefficient for farmers, wholesalers and retailers 

were 0.68, 0.58 and 0.64. Since the coefficients are closer to one, the concentration of the 

market is relatively high indicating the existence of inefficiency in the market structure. The 

research further revealed that access to information was limited as wholesalers and retailers 

had inadequate information about the availability of tomatoes while farmers had little 

information regarding pricing. Also, price discrimination prevailed in the market as tomatoes 

were sold at different prices to different consumers at various parts of the market due to 

inadequate information by consumers, even though there existed free entry and exit in the 

market. Important marketing costs include transaction cost, working capital, opportunity cost 

and depreciation which constituted 9.9%, 55.8% and 79.9% of the marketing margin for 

farmers, wholesalers and retailers respectively indicating that as the marketing channel get 

longer, marketing costs increased. The study also found that players in the tomato industry 

received higher returns from their capital invested. Hence, it was possible to say that there is a 

good market performance from farmers, wholesalers and retailers perspective.   

 

Tschirley and Hichaambwa (2010) examined the marketing structure and price behavior of 

the vegetable marketing systems supplying Lusaka with the three most important staple 

vegetables in East and Southern Africa: tomato, rape, and onion. Primary data were collected 

from three sources. Data on prices and quantities of tomato, rape, and onion in Lusaka‟s 
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dominant wholesale market (Soweto), and retail prices in three super markets were collected 

by Michigan State University‟s Food Security Research Project (FSRP) in collaboration with 

the Zambia National Farmers‟ Union (ZNFU). Additional primary data comes from the FSRP 

Urban Consumption Survey from over 1,800 households interviewed in four cities and towns 

of Zambia. The result of the analysis indicated that fresh produce marketing at farm level is 

highly concentrated in the country. The top three areas supply tomato, for example, 

accounting for over a third of total supply, had median lot sizes of 2.5 to nearly 4 metric tons. 

Very few farmers in Zambia are able to finance the inputs, labor, and transport needed to 

produce and bring such quantities to market in a timely fashion several times over a 

production cycle. In addition, the traditional marketing system plays a dominant role in 

vegetable marketing, and Soweto wholesale market is at the center of this system. Of the 

tomato, rape, and onion purchased by Lusaka consumers, over 90% comes from open air 

markets hence its performance will thus have an important impact on consumer welfare. 

Another finding was that, while marketing channels are short, gross marketing margins are 

high. Average gross markups from wholesale to retail are 224% for tomato, 356% for rape, 

and 131% for onion, showing a strong positive correlation with product perishability. Another 

market performance indicator was that quantities arriving on the market are highly unstable, 

that the system shows a surprising ability to dampen the impact of these fluctuations on 

prices, through shipments outside Lusaka, short-term storage at retail and in consumers‟ 

homes, but that price instability within and across days remains a major problem. Instability 

in quantities arriving on the market is due production disruptions and limited ability to 

coordinate across levels in the system. In relation to market conduct, the most serious concern 

was lack of transparency: many farmers feel obliged to sell through brokers, yet there are no 

official rules governing the brokers‟ behavior, and the sellers have no way of knowing with 

certainty what effective commission they are paying for the brokerage service. Regulatory 

framework is needed to assure honest business practices that benefit farmers and consumers. 

 

2.3.3. Determinants of market outlet choice 

 

A number of studies on choice of market channels have been carried out, revealing 

institutional, socio-economic and technical factors influencing marketing channel choice 
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decisions by farmers. However, few of the literature got brevity to assume that marketing 

channel choices are interdependent or correlated and require a model which can account this 

assumption like multivariate probit model.  

 

Bezabih et al. (2015) analyzed factors affecting channel choice decisions of potato producers 

in eastern Oromiya, Ethiopia. They used descriptive statistics and multinomial logit model to 

analyze the data collected from 400 farm households in three districts of eastern part of 

Oromia region. They found that most of the value additions are implemented by traders. 

However, producers also implement some value addition activities like sorting and packaging 

to attract appropriate buyers for their products. They also indicated that producers lack 

modern storage facilities that are mandatory for perishable products like potato. The channel 

alternatives investigated in their study are wholesaler only, cooperatives only, collector only, 

retailers only and any combinations of the above marketing channels. From the results of 

multinomial logit models they indicated that farming experience, distance to the nearest 

market, access to market information, amount of potato sold, postharvest value addition, and 

bargaining power of farmers affect channel choice decisions in one way or another. The 

results also indicated that producers who have practiced post-harvest handling chooses single 

channel than others who have not practiced post-harvest handling. 

 

Riziki et al. (2015) studied the determinants of choice of marketing outlets for African 

indigenous vegetables among the agro-pastoral Maasai of Narok and Kajiado counties of 

Kenya. They collected data from 200 respondents using structured questionnaires and 

employed multinomial logistic regression model to identify the factors influencing the choice 

of marketing outlets of African indigenous vegetables. The alternative market outlets they 

identified were farm gate, local open-air market and brokers. The results of the logistic 

regression model revealed that the choice of marketing outlet of the sampled agro-pastoral 

Maasai is influenced by quantity of vegetables sold, distance to the agricultural market, sex of 

the household, education level, household size, levels of value addition, farming experience in 

agro-pastoralism, off-farm income and marketing costs. Long distance to the agricultural 

produce markets and poor infrastructure was noted to be a hindrance in marketing of African 

indigenous vegetables. They suggested the need of improving infrastructure and education 
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level of the agro-pastoral Maasai for efficient marketing of African indigenous vegetables. In 

addition they also recommended the need to enhance value addition activities to improve the 

quality of African indigenous vegetables in order to fetch higher prices.  

 

Arinloye et al. (2015) analyzed factors affecting selection of high value marketing channels, 

such as export and processing-oriented marketing channels, in the pineapple supply chain 

from field survey data collected from 285 pineapple farmers in Benin. Four main marketing 

channels were investigated: rural, urban, export fresh pineapple markets and processing-

oriented markets. They identified that, farmers physical distance from market, bargaining 

power and quality of the produce are the major determinants of marketing channel selection.  

Farmers who sell into rural market channel are characterized mostly by low quality produce. 

They explained that low quality is strongly related to farmers‟ poor access to market 

information (about quality and prices), low education levels, and weak capacity to comply 

with international market requirements. They used multivariate probit model assuming that 

farmers select market channels simultaneously and, indeed, they found that smallholder 

farmers select multiple marketing channels as a strategy to safeguard their investments and to 

maximize their incomes in the long term. The strategy also helps them to reduce the 

uncertainties associated with rejections from the export markets and guarantees them market 

access.  

 

Umberger et al. (2015) studied market-channel choices of potato farmers using a best-worst 

scaling experiment to present an empirical analysis of how buyer (and trader) attributes, and 

household characteristics influence decisions of market participation and channel choice 

among smallholder potato farmers in West Java, Indonesian. They analysed data from 307 

household survey questionnaires. The latent-class cluster (LC) result revealed that producers 

have heterogeneous preferences for buyer attributes. This heterogeneity can be somewhat 

explained by household characteristics and assets such as number of dependent children living 

at home, the number of years of education of the household head, the number of years of 

potato-farming experience, motorbike ownership, whether potato income pays for children‟s 

education, total production, planting in both wet and dry seasons, the number of varieties 

planted, the average distance to potato plots, and participation in cooperatives. They also 



52 

 

 

 

found that the three most important buyer attributes for potato farmers in West Java were 

immediate cash payments, price premiums for sorting for quality, and buyers following 

through on their commitment to buy potatoes as agreed. This result suggests that long-term 

buyer-seller relationships will develop only if buyers are able to offer farmers financial 

incentives and consistently follow through on their commitments. Finally, they concluded that 

recognizing, understanding, and accounting for heterogeneity in the attitudes and needs of 

smallholder farmers with respect to market channels and related capacity building are central 

to improving the effectiveness of public and private sector agricultural development programs 

and investment schemes. 

 

Mukiama et al. (2014) examined factors that influence farmers‟ choices of marketing 

channels in Khon Kaen Province, Thailand. They used multinomial logit model to analyze 

data collected through a survey from a sample of 123 respondents randomly drawn from the 

population of farmers growing commercial vegetables. Three main marketing channels 

identified were collector, direct retailing and farmers‟ cooperative. From the result of 

multinomial logit model, they indicated that gender, income, experience, group membership, 

vegetable land size, soil conservation practice, and type of pesticide used were found to 

significantly affect the farmers‟ choices of marketing channels. Low income earners and 

farmers with vegetable land size ≤ 5 rai were found to favor the collector channel more than 

the farmers‟ cooperative. Likewise, farmers who are female, less experienced, belong to a 

farmers‟ group, and practice safe production preferred to sell to the farmer‟s cooperative. In 

addition, they revealed that the farmer‟s cooperative emerged as an important link between 

small-scale farmers and modern marketing channels. 

 

Factors affecting the choice of marketing channel of vegetable farmers in Swaziland were 

studied by Xaba and Masuku (2013). Multinomial logistic regression model were used to 

analyze data collected from 100 randomly selected vegetable farmers. They classified the 

vegetable marketing outlets as National Agricultural Marketing Board (NAMBoard) as a 

statutory wholesaler, non-wholesale and other-wholesale marketing channels. The analysis 

was made by comparing NAMBoard and non-wholesale marketing channels with other-

wholesale marketing channels. The results indicated that age of the farmer, quantity of baby 
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corn produced and level of education were significant predictors of the choice to sell 

vegetables to (NAMBoard) market channel instead of selling to other-wholesale market 

channel. The age of the farmer, distance from production area to market, membership in 

farmer organization and marketing agreement were significant determinants of the choice to 

use non-wholesale market channel over other-wholesale market channel. Based on the results 

of their study, they suggest that it is important to promote collective action as an institutional 

vehicle for linking farmers to agribusiness supply chains. In addition, farmers should establish 

networks since networks aid in sharing knowledge, and improve produce grades as required 

by market. 

 

Factors influencing marketing channel choices of vegetable farmers in Bargarh district, India 

were determined by Panda and Sreekumar (2012). They collected data from 156 vegetable 

growers selected using simple random sampling technique. In their study, farmers were faced 

with three choices: formal market participation, informal market participation, and nonmarket 

participation. Ten independent variables were considered for the study and a multinomial 

logistic regression model was used for the analysis. Among ten variables they considered to 

influence market channel choice decision, four variables; access to market information, value 

addition and grading, availability of good market infrastructure and guaranteed markets, are 

found essential to influence farmers‟ decision to shift from nonmarket participation to 

informal or formal market participation (informal markets embrace unofficial transactions 

between farmers and consumers where as formal markets have clearly defined grades, quality 

standards, and safety regulations). They concluded that in order to improve the marketing 

efficiency and farmers‟ share in consumer rupee these factors should be given priority and 

steps should be taken to improve the standards. 

 

A study carried out by Zivenge and Karavina (2012) to determined factors influencing tomato 

market channel choices of communal horticulture farmers in Chinamora District, Zimbabwe 

revealed that produce price was the major determinant of market channel choice. The logistic 

model was used to analyse data collected from 120 sample tomato farmers. The study 

investigated two market channels; informal and formal market channels. They found that 

informal markets are more accessible than formal markets. In addition to produce price, cell 
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phone ownership significantly determines the market choice. The study recommended that 

farmers should develop effective mechanisms for collaboration and linkages and invest in 

market intelligence for them to improve their livelihoods. 

 

Abebe et al. (2011) investigated determinants of vegetable marketing channel choice decision 

of vegetable growers in rural Tigray, northern Ethiopia using multinomial logit model. The 

study revealed that volume of production, distance from regional market, extension service 

and sex are found significant factors for growers to use among alternative marketing channels; 

open market, delivering to traders or using both. The further the distance from regional 

market, resulted the involvement of vegetable growers more on open markets in the nearest 

market centers than delivering it to traders while access to extension services negatively 

contributed to sell in open market. Female headed growers were found highly involved in 

open markets than male headed counter parts. They also indicated that an open channel often 

provides higher prices as compared to traders but high risk of unsold leftovers.  

 

Moti (2007) examined the interaction between crop area allocation and market outlet choice 

decision of households in Ethiopia. He used household survey data from 154 farm households 

collected in 2003 from Ziway and Haro-Maya areas. Moti (2007) applied a simultaneous 

model that assumes household decisions on the size of farmland allocation to a particular crop 

and market outlet choice to sell the specific crop are jointly made before or during a planting 

period. He found that there is simultaneity between area allocation and share of crops 

marketed at farm-gate for some vegetable crops which implies that household preference to 

trade at a particular market outlet influences farm household land allocation decisions to a 

particular crop. However, for most vegetable crops there is no strong simultaneity which 

implies that the household market outlet choices are more supply driven than demand driven, 

i.e., choosing marketing outlets is determined by volume of vegetable produced.  

 

2.4. Conceptual Framework 

 

The conceptual framework is essential as a guideline in identifying important variables, and 

for effective and efficient data collection. Scarborough and Kydd (1992) suggested that such a 
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framework should help to indicate the most useful area on which to focus the limited research 

resources and ensure that data collected are relevant to meet the objectives of the research. 

The conceptual framework of this study attempts to indicate the relationship among different 

themes and variables that guide to attain the overall objectives of the research.  

 

In the first place, production efficiency analysis requires quantification of production 

efficiency measures from input-output variables. Once the efficiency scores are estimated, 

factors that influence inefficiency are of paramount importance. The dependent variable 

(inefficiency scores) is expected to be influenced by a number of factors such as household 

characteristics, household resource ownership, natural factors, infrastructural and institutional 

situations. Progress in production efficiency in turn brings about improvement in income of 

farmers.  

 

In this study, marketing system performance is designed to be studied using structure-conduct 

performance approach. The SCP paradigm postulates that there is a causal relationship 

between market structure, conduct and performance. It argues that performance (price-cost 

margin, profits and quantities and quality of vegetables sold) is determined by the conduct 

(Buying and selling practices including pricing) of market participants, which is in turn 

determined by structural characteristics (buyers‟ or sellers‟ concentration, entry barriers and 

degree of product differentiation) of the market. In the views of some analysts, it is also 

argued that the chain relationship is not necessary unidirectional. It may also be bi-directional 

in the sense of reverse causation. Performance affects both conduct and structure and conduct 

influences structure. That is, the performance of the industry may influence the structure of 

the industry (performance-conduct- structure approach) (Pickering, 1974; Nyong, 1990). It is 

also expected that factors such as infrastructure support influence market structure. 

Improvement in market structure conduct and performance would increase share of farmers 

produce price i.e income of farmers.  

 

Lastly, farmers marketing channel choice decision capacity also would be influenced by 

household characteristics, household resource ownership, institutional and infrastructural 

variables. Appropriate market outlet choice decision making leads farmers to earn higher 
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income from the produce. To sum up higher production efficiency, competitive market and 

appropriate market outlet decision of farmers all together could lead farmers to earn higher 

income from high value vegetable production. The relationship among those variables is 

depicted in Figure 2.3. It is based on the structure-conduct-performance paradigm with the 

inclusion of production efficiency and market outlet choice determinate variables. Efficient 

production and appropriate market outlet choice with perfect competitive market all together 

leads to higher income of farmers.  

 

Figure 2.3: The structure-conduct-performance paradigm (modified) 

Source: Based on Ferguson and Ferguson (1994) 
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3. RESEARCH METHODOLOGY 

 

In this chapter, description of the study area including geographical location, demographic, 

farming system and agro-climatic condition, and  sampling techniques, method of  data 

collection and analyses, variables definition and hypothesis on production efficiency and 

market outlet choice decision of farmers are presented.  

 

3.1. Description of the Study Area 

 

3.1.1. Location 

 

The geographical location of the Lake Tana basin extends from 10.95
0
 N to 12.78

0
 N latitudes 

and from 36.98
0
E to 38.25

0
 E longitudes. It is found in North-west part of Ethiopia, Blue Nile 

Basin, having a drainage area of around 15,000 km
2
 among which around 20% is covered by 

the Lake Tana (Steenhuis et al., 2009), the largest lake in Ethiopia and the third largest in the 

Nile Basin. Lake Tana basin encloses parts of five administrative zones of the Amhara 

Region, i.e., North Gondar in the north and northwest, South Gondar in the east and southeast, 

West Gojam in the south and southwest, Bahirdar special zone at the center of the basin and 

Agaw Awi zone in the far south of the basin. It covers some or all parts of seven districts in 

North Gondar; namely Dembia, Chilga, Wogera, Lay Armachiho, Gondar Zuria, Alefa and 

Takusa, six districts in South Gondar; Ebinat, Libo kemkem, Farta, Fogera, Estie and Dera, 

five districts in West Gojam; Bahirdar zuria, Mecha, Sekela, North Achefer and South 

Achefer, and three districts in Awi zone; Banja, Fagta lokoma and Dangla.  
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Figure 3.1: Location Map of the study area 

Source: Ethio-GIS (2017) 
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3.1.2. Population characteristics 

 

The total population in the lake basin was estimated to be in excess of 3 million in 2007 and 

estimated to 4 million in 2018. The largest city on the lakeshore, Bahir Dar, has a population 

of over 200,000 and at least 15,000 people are believed to live on the 37 islands in the lake.  

 

3.1.3. Farming system 

 

The majority of the populations are dependent on rain-fed agriculture. Most of the Lake Tana 

catchment area is characterized by cropland with scarce woodlands while only few limited 

areas of highlands are forested (less than 1% of the catchment area). Cultivation practices are 

primitive and crop production and livestock rising are closely integrated. Despite significant 

potential, there is very little irrigated agriculture in the basin. Of the estimated 517,500 ha 

cultivated, traditional small scale irrigation is practiced on only a small fraction (500 

hectares). In some places, farmers pump water from the rivers flowing into Lake Tana. 

Recession cropping, mainly for maize and rice (6,000 ha), is carried out in the wetlands 

adjacent to the lakeshore (World Bank, 2008).The basin is rich in biodiversity with many 

endemic plant species and cattle breeds; it contains large areas of wetlands; it is home to 

many endemic birds and cultural and archaeological sites. This basin is of critical national 

significance as it has great potentials for irrigation; hydroelectric power; high value crops and 

livestock production; ecotourism and others. The plains surrounding the lake (i.e., the 

Dembiya, Fogera and Kunzila planes in the north, east and southwest, respectively) form 

extensive (1,600 km
2
) wetlands during the rainy season. Lake Tana Basin (including Bahirdar, 

Abay valley and south Gondar) is one the major horticulture development corridors in 

Ethiopia with 25,000 hectare of land suitable for horticulture (fruits, vegetables and flowers) 

production (EHDA, 2011). The majority of the land area, 51.3%, of the Lake Tana Basin is 

used for agriculture, 29% is agropastoral area, and 20% of the basin is covered by the lake 

water (Setegn et al., 2008). Gumara, Rib, Megech and Gilgel Abay contribute more than 90 % 

of the inflow among more than 40 rivers feeding the Lake (Steenhuis et al., 2009). 

 

 



60 

 

 

 

3.1.4. Climate and topography 

 

The climate of the region is tropical highland monsoon. The annual climate may be divided in 

a rainy and dry season. The rainy season may be divided into a minor rainy season in April 

and May, and a major rainy season from June through September. The dry season occurs 

between October and April. Considering the period 1997 to2006, the mean annual rainfall 

amount ranges between 813 mm in Yifag to 1538 mm in Dangila, while the minimum and 

maximum temperature ranges between 9.3
0
c in Dangila to 29.6

0
c in Gorgora respectively 

(Steenhuis et al., 2009). The mean annual rainfall over the catchment is approximately 1,326 

mm (SMEC, 2007). The monthly rain fall strike the peak at July in almost all meteorological 

station, with 533mm/month registered in Bahir Dar. The mean annual relative humidity 

(1994-2004) at Bahir Dar is 58% and Gondar is 52.7%. According to the climate 

classification of the country, the basin is identified with Dega and Weyna Dega and becomes 

Kur as the elevation rise up to 4000m.  

 

Soils in most of the Lake Tana Basin are derived from the weathered basalt profiles and are 

highly variable. In low lying areas particularly north and east of Lake Tana and along parts of 

Gilgel Abay, soils have been developed on alluvial sediments (SMEC, 2007). Five major soil 

groups in this area are Fluvisols 10%, Leptosols 20.1%, Luvisols 36.5%, Nitisols 1.6% and 

Vertisols 11.8% in combination with four diagnostic horizon modifiers: chromic, eutric, 

haplic, and lithic collected from EMWR. 

 

This study is conducted in Takusa, Libo Kemkem and South Achefer districts where most 

parts of their areas lie in the basin. Brief description of location, agro-ecology and farming 

systems of the sample districts are given below. 

 

3.1.5. Takusa district 

 

Takusa district is found in the western part of Lake Tana basin. It is bordered on the north by 

Chilga, on the northeast by Dembia, on the east by Lake Tana, on the south by Alefa and on 

the west by Metema and Quara districts. According to CSA population projection, this district 
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has an estimated total population of 153,253 persons in 2017; of whom 49.3% are men and 

50.7% are women; 92% of its population are rural dwellers which is more than the Zonal 

average of 78% (CSA, 2013). The total number of household heads is 25,740 of which 86.7% 

are male headed and 13.3% are female headed. The district is divided into 24 rural peasant 

administrations (PAs) and 1 urban Kebele. Altitude of the district ranges from 1200 to 2200 

m.a.s.l. and is predominantly (55%) classified as Woinadega (mid land) and the rest as kola 

(lowland) ecology. The main rainy season stretches from March to September and the area 

receives an annual rainfall ranging from 900 to 1400 mm. Temperature is moderate ranging 

from 18-30 
0
C. The total land area of the district is 190,283 hectares. Plane land accounts for 

26.5%, mountain and hills 51.2% and valley bottom 9.2%. In terms of land use, about 27% is 

cultivated, 37.3% is for pasture, 12.4% is forest, 9.2% is rivers and the remaining 12.2% is 

used for residents and others. The soil types of the district are categorized as 50% silt, 42% 

clay, 8% sandy. Mixed farming system is practiced in this district where livestock rearing is 

as equally important as crop production. The major crops produced in the district are teff, 

wheat, millet, maize, chickpea, and barley in their order of importance while the common 

cash crops are pepper, onion, tomato and nech azmud (bishop‟s weed) (Takusa district 

agriculture office, 2017).  

 

3.1.6. Libo Kemkem district  

 

Libo Kemkem district is found in the northeastern part of Lake Tana basin. It is bordered on 

the south by the Rib River which separates it from Fogera district, on the west by Lake Tana, 

on the north by Gondar zuria and Belesa districts, and on the east by Ebenat district. 

According to CSA population projection, this district has an estimated total population of 

242,188 persons in 2017; of whom 50.8% are men and 49.2% are women; 84.1% of its 

population are rural dwellers which is lower than the Takusa district, 92 % (CSA, 2013). The 

total number of household heads is 42,945 of which 84.7% are male headed and 15.3% are 

female headed. The district is divided into 31 rural peasant administrations (PAs) and 2 urban 

Kebeles. Altitude of the district ranges from 1800 to 2850 m.a.s.l. and 81.1% classified as 

woinadega, 18% Dega (highland) and 0.9% as kola ecology. Annual rainfall ranging from 

900 to 1200 mm. Temperature is moderate, ranging from 11.1-27.9
0
C. The total land area of 
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the district is 1081.57 km
2
 of which 32.3% is cultivated, 9.4% is pasture and 8.27 is forest and 

29 percent is covered with water. In terms of topography, about 42% of the district is flat 

land, 30% gentle slope and 21% mountain and hills. The soil types of the district is 

categorized as 22% red soil, 60% brown soil, 15% black soil (vertisol), and 3% gray soil. 

Black clay soil, is the soil type of the planes part of the district for which rice and irrigated 

vegetables are dominantly produced. The major crops produced in the district are teff, millet, 

guaya, chickpea, rice and vegetable crops like onion, tomato and garlic (Libokemkem district 

agriculture office, 2017).  

 

3.1.7. South Achefer district  

 

South Achefer district is found in the southern part of Lake Tana. It is bordered on the south 

by Dangla, on the west by Jawi, on the north by North Achefer, and on the east by Mecha 

districts. According to CSA population projection, this district has an estimated total 

population of 164,591 persons in 2017; of whom 50.5% are men and 49.5% are women; 

87.5% of its population is rural dwellers (CSA, 2013). The district is divided into 18 rural 

peasant administrations (PAs) and 2 urban Kebeles. Altitude of the district ranges from 1500 

to 2500 m.a.s.l. and 87% classified as Woinadega and 13% Kola ecology. Annual rainfall 

ranges from 1450 to 1594 mm. Temperature is moderate, ranging from 25-29 
0
C. In terms of 

topography, about 72% of the district is flat land, 12% gentle slope and 10% mountain and 

hills and 6% river valleys. Teff is the most dominant crop next to maize. Millet and wheat 

stood 3
rd

 and 4
th

 rank and potato is the 6
th

 dominant crop in South Achefer district (South 

Achefer district agriculture office, 2017).  

 

3.2. Data Types, Sources and Methods of Data Collection 

 

This study required both quantitative and qualitative data because neither of the quantitative 

nor qualitative data types can be sufficed by themselves to incorporate the trends and details 

of the situation for a complete analysis and generate reliable information (Silverman, 2005). 

The data include both secondary and primary data sources. Secondary data related to existing 

production potential of the study area, vegetables price, number of vegetable producers, 
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marketing infrastructures, etc. were obtained from published and unpublished documents of 

national, zonal, regional and district bureaus and offices, CSA, journals, books, internet 

browsing, among others. Primary data related to farm level vegetable production inputs and 

outputs, marketing activities and associated constraints, and household demographic and 

socio-economic characteristics were collected through in-depth interview of farmers, 

assemblers, wholesalers, retailers, and key informants.  

 

In order to generate basic information about the study area, a preliminary survey, with semi-

structured questions, was carried out. To undertake formal survey, pretested semi-structured 

face-to-face interview with individuals, discussions with key informants, focus groups 

discussions and observational surveys were employed by trained data collectors and 

researchers. Checklists for group discussion were used (Appendix II). Enumerators were 

trained on the objectives of the survey, a detailed question-by-question review of the survey 

instrument, instructional sessions on interviewing techniques, role playing exercises, and 

practice interviews with local farmers and traders. The interview schedule contained 

demographic characteristics, socio-economic, institutional and organizational variables. It also 

included vegetable production input and output variables, marketing costs and benefits, and 

associated problems.  

 

3.3. Sample Size and Sampling Techniques   

 

3.3.1. Sample size determination  

 

For this study, sample size determination for proportion developed by Cochran (1963) was 

employed and the sample size is determined as follows; assuming a large population and 

maximum variability in the proportion of the attributes to be measured, and with a desired 

95% confidence level and ±5% precision, the resulting sample size was: 

2

2

e

pqZ
N  = 

    
 

385
05.

5.5.96.1
2

2

 vegetables producer farmers 

Following this, allocation of sample size to each district and kebele was determined by 

probability proportional to size (PPS) sampling technique.  
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3.3.2. Sampling techniques  

 

Multi-stage sampling techniques that involve a combination of probability and non-

probability sampling techniques were employed to select respondents from vegetables 

producing farmers, and traders. From twenty one districts found in the Lake Tana basin not 

considering Bahirdar, Gondar and Debretabour town, fourteen districts for which more than 

35% of their area located in the basin were the focus areas of this research. First, among 

fourteen districts three districts namely Takusa, Libo Kemkem and South Achefer were 

selected randomly to undertake formal survey on vegetable farming households. To select 

sample vegetable producer households, four Kebele administrations in the basin were 

randomly selected from each of the three districts. Depending on the number of vegetable 

producing households in selected Kebele administrations, about 385 vegetable producing 

households were randomly drawn (Table 3.1).  

 

Table 3.1: Sample distribution in districts, Kebeles and households 

Districts  Kebeles  No of vegetable 

producer households  

Sample 

proportion (%) 

Sample size  

Takusa 

Chankie 1016 8.4 32 

Mekonta 636 5.2 20 

Achera 1085 8.9 34 

Chemera 942 7.8 30 

District Total 3679 30 116 

Libo Kemekem 

Angot 1110 9 35 

Shina 1098 9 35 

Shamo 1033 8.5 33 

Agid 1040 8.6 33 

District Total 4281 35.3 136 

South Achefer  

Lalibela 939 7.7 30 

Ahuri 1039 8.6 33 

Abchikli 1097 9 35 

Kat 1107 9 35 

District Total 4182 34.4 133 

Grand Total  12142 100 385 

Source: The respective districts agricultural offices (2017) 

 

In addition to vegetable producer households, rural assemblers, brokers, wholesalers and 

retailers were chosen using non probability convenient sampling method because of the 

difficulty to find the complete list and address of the traders except district wholesalers. All 
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district wholesalers were taken as a sample since their numbers were limited. In addition, 

wholesalers and retailers were selected from Bahir Dar and Gondar cities in addition to 

sampled district town markets.  

 

Rural assemblers, wholesalers, and retailers sampling: It is not easy for the researchers to 

agree on sample size and procedure that should be used in each segment of the marketing 

chain (Mendoza, 1995). The decisions involved is 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 population. In addition, although 

purposive sampling technique is subjected to biases and limited generalization; it could be 

applied to select traders, key informants and organizations because random sampling 

technique is not always feasible and efficient as higher dispersion of samples is costly 

(Tongco, 2007) .A total of 107 vegetable traders; 21 assemblers, 11 brokers, 25 district 

wholesalers, 10 urban wholesalers and 40 retailers were chosen using non probability 

sampling method in the three sampled districts and major marketing centers (Bahir Dar and 

Gondar towns). Distribution of these respondents to each district and market center was 

determined based on the number of traders. For example, all wholesalers residing at each 

sample district markets and only few wholesalers (five from each) from Bahir Dar and 

Gondar towns were taken as a sample to obtain better information about vegetable marketing 

in the production area.  

 

3.5. Methods of Data Analyses 

 

The study of production efficiency, market structure, conduct and performance, and market 

outlet choice decision requires both descriptive and inferential statistics, and econometric 

methods. For this specific study, cross-sectional data collected from sample respondents were 

first analyzed with descriptive and inferential statistics such as mean, percent, standard 

deviation, t-test, F-test and Chi-square test followed by econometric analysis.  
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3.5.1. Production efficiency analysis 

 

In this study Stochastic Frontier Model was chosen over DEA for vegetable production 

efficiency analyses assuming that data is sensitive to random shocks and measurement errors. 

3.5.1.1. Model specification 

 

Stochastic Frontier Model was introduced by Aigner et al. (1977) and Meeusen and Van den 

Broeck (1977). The method takes into account the random error and the inefficiency 

component simultaneously that technical, allocative, and economic efficiency scores will be 

derived by estimating the stochastic production frontier. This study followed the general 

stochastic production frontier functional form represented by: 

  iii XfY                                                                                                                         (6) 

Where 𝑌𝑖 is the output of the 
thi farm household, i  = ( 1, 2, 3,…, n ) are sample farm 

households, iX  is the vector of inputs used in the production and   is a vector of unknown 

parameters and i is error term composed of two error terms which can be written as:  

iii uv                                                                                                                                 (7) 

Where iv  is a symmetric random error which represents random variations, or random shocks 

in the production of the 
thi  farm, outside the control of the farmer, assumed independently and 

identically distributed as  2,0 vN  . The error term iu  is a one-sided non-negative variable 

which measures technical inefficiency of the 
thi household farm, the extent to which observed 

output falls short of the potential output for a given technology and input levels.  

 

The iu ‟s are assumed to be independently and identically distributed as  2, uN 
. The 

parameters β, 222

uv   and 22 / u of the above stochastic production function can be 

estimated using maximum-likelihood method, which is consistent and asymptotically efficient 

(Aigner et al., 1977). According to Battese and Corra (1977), the variance ratio parameter 

relates the variability of iu  to total variability (
2 ) so that 10   . This means that if the 

value of γ equals zero, the difference between actual output and potential output is entirely 
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due to statistical noise. On the other hand, a value of one would indicate that the difference is 

attributed to technical inefficiency (Battese and Corra, 1977; Coelli, 1995). 

 

The technical efficiency of production of the thi farm in the data set, given the level of input, is 

defined by the conditional expectation evaluated at the maximum likelihood estimates of the 

parameters in the model, where the expected maximum value of Y is conditional on 0u . 

The measure of technical efficiency  TE must have a value between zero and one. Followings 

equations (6) and (7), technical efficiency will be estimated as: 

 
 

 i
ii

iii
i u

X

uX

y

y

outputpotential

outputactual
TE 







 exp

exp

exp




                              (8) 

 

Where, TE is technical efficiency, the inefficiency term iu  is always between 0 and 1. When 

iu  is equal to zero, then production is on the frontier  iii Xy   exp and 1TE , 

therefore a farmer is technically efficient. When iu  is greater than zero ( iu > 0) the farmer is 

technically inefficient (TE < 1), since production will be below the frontier. 

 

Nevertheless, a specification similar to Equation (6) identifies only the presence of technical 

inefficiency without modeling it on relevant explanatory variables. To overcome this problem, 

some have used a two-step estimation approach. In the first step of this approach, a stochastic 

frontier production function is estimated and used to predict technical inefficiency scores; in 

the second step, the result (the inefficiency scores) is then regressed against inefficiency 

determining variables. Although the single stage procedures do have advantages over two 

stage procedures, in this study, we followed the „two stage‟ approach because of the need of 

determining not only technical inefficiency but also allocative and economic inefficiency 

factors where the single stage procedure were not feasible. 

 

In this study, Cobb-Douglas model was found appropriate and used in the analysis. It is vital 

to note that the Cobb-Douglas frontier is the restricted form of the translog frontier, in which 

the second order terms in the translog function are restricted to be zero. 
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Where, ln  denotes the natural logarithm; m represents the number of inputs used; i represents 

the 
thi  household in the sample; iY represents the observed weighted average output of 

vegetable crops produced on 
thi farm; 

ijX denotes sj ' farm input variables used for vegetable 

crops produced on 
thi farm,   stands for the vector of unknown parameters to be estimated;

ii uandv are as defined earlier. 

 

In vegetable production, farmers are found producing multiple crop types such as onion, 

tomato, cabbage and so on. For the purpose of efficiency analysis using stochastic frontier 

approach, output should be aggregated into one category. Because vegetable crops prices 

vary, it would not be appropriate to simply sum up outputs of different vegetable crops 

together. Hence, the output variable is adjusted to account for such price differences as 

follows. The weighted average of the vegetable crops produced on the 
thi farm, iY  is defined 

by (Sharma et al, 1999):  



















n

i

i

S

r

riri

i

nP

QP

Y

1

1

/

                                                                                                                       

11 

Where S denotes the number of different types of vegetable crops, riP denotes the price 

received per kg by the 
thi  farm for vegetable crop type r , riQ denotes the quantity of vegetable 

crop type r  in kg for the 
thi farm, 




S

r

rii

S

r i

ri
ri QQ

Q
Q

PP
11

;* and n denotes the number of 

farms in the sample. 

 

Allocative efficiency measures farm„s success in choosing optimal proportions, i.e. where the 

ratio of marginal products for each pair of inputs is equal to the ratio of their market prices. 

The farm is said to be cost effective when the firm is both technically and allocativelly 

efficient (Coelli et al., 2005). For the firm to realize allocative efficiency there should be an 
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optimal combination of inputs so that output is produced at minimal cost and profit could be 

increased by simply reallocating resources. Therefore, the firm has to choose a combination of 

inputs to be used in right proportions and technically efficient so that output is produced at 

minimal costs that will result into profit maximization. This study followed the assumptions 

to maximize profit as farmers choose the best combination (low costs) of input to produce 

profit maximizing output level; it was also assumed that there are perfect competition in input 

and output markets; producers are price takers and assumed to have perfect market 

information and all inputs beat the same quality from all producers in the market.  

 

Thus, for the firm to maximize profit, under perfectly competitive markets, which requires 

that the extra revenue (Marginal Value Product) generated from the employment of an extra 

unit of a resource must be equal to its unit cost (Marginal value product = unit price of input). 

In general, if the firm is to allocate resources efficiently and maximize its profit, the condition 

of MCMVP   should be achieved. The estimation of allocative efficiency was achieved 

using the dual cost frontier analysis.  

 

Assuming that the production function in equation (6) is self-dual (e.g., Cobb-Douglas), the 

dual cost frontier can be derived algebraically and written in a general form as follows 

(Sharma et al., 1999): 

 ,, *YPhTC 
                                                                                                                                                                                                                                         

(12) 

Where TC is the minimum cost of the 
thi farm associated with output Y

*
, P is a vector of input 

prices, and   is a vector of parameters. The economically efficient input vector for the 
thi

farm e

iX is derived by applying Shephard's lemma and substituting the firm's input prices and 

adjusted the output level into the resulting system of input demand equations as follows: 
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(13) 

Where n=1,2, ….., n are inputs. The observed and economically efficient costs of production 

of i
th
 firm are equal to 

i

t

i XW  and e

i

t

i XW , respectively. These cost measures are used to 

compute TE and EE indices for the i
th

 firm as: 
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Following Farrell (1957), the AE can be derived from equation (14) and (15) as: 
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XW
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                                                                                                                          (16)

 

Each of these efficiency measures takes a value between zero and one inclusive, with a value 

of one, indicating full efficiency. 

 

Price of land was estimated based on the rental value of land in ETB per hectare. Labor wage 

per day, price of fertilizer per kilogram were estimated in ETB. Price of seed was also 

calculated as a weighted average price of the six vegetable crops seed per kilogram. Average 

of chemical (pesticides and herbicides) price per litter was estimated based on the weighted 

average price of each input.  

 

The other important issue is to test for economics of scale in vegetable production. By 

definition, the elasticity of scale is estimated as the sum of partial elasticities of output with 

respect to each input (Hallam, 1993): 

   

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
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j
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y
xK

11 ln
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                                                                                           (17) 

The magnitude of k  indicates whether the firm exhibits economies of scale. The firm exhibits 

economies of scale if k  is larger than one, exhibits diseconomies of scale if k  is smaller than 

one and constant returns to scale if k equals one.  

 

Moreover, in line with Ray (1988) and Sharma et al. (1999), the determinants of technical, 

allocative and economic inefficiency can be estimated as: 
 

iiii wZu  0                                                                                                              
(18) 

Where iu is technical, allocative and economic inefficiency, iZ  are the vectors of explanatory 

variables associated with technical, allocative and economic inefficiencies, i  are vectors of 
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unknown parameters to be estimated and iw is the error term. In this study, two limit Tobit 

regression is used to identify technical, allocative and economic inefficiency determinant 

variables. Following Maddala (1983) the model can be specified as: 

ijki uXY  '*                                                                                                                         (19) 

Denoting Yi as the observed dependent (censored) variable, we have: 

















UYifU

UYLifY

LYifL

Y

i

ii

i

i

*

**

*

                                                                                                          (20) 

Where  

iY  is the observed dependent variable, in our case efficiency of maize production of farm i 

(unobserved for values smaller than 0 and greater than 1), 
jkX is a vector of explanatory 

variables for farm k (l = 1, 2, …..,j) and iu an error term that is independently and normally 

distributed with mean zero and variance 2 and is independent of 
jkX . The distribution of the 

dependent variable in the equation (20) is not a normal distribution because its value varies 

between 0 and 1. Following Maddala (1983), the likelihood function of this model is specified 

as: 
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Where 
jL1
 = 0 (lower limit) and 

jL2
= 1 (upper limit) are normal and standard density 

functions. McDonald and Moffitt (1980) proposed useful decomposition techniques of total 

marginal effects. Based on the likelihood function of the model stated in equation (21), the 

total marginal effect divided into the three marginal effects as follows: 

 

1. The unconditional expected value of the dependent variable: 
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2. The expected value of the dependent variable conditional upon being between the limits: 
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3. The probability of being between the limits: 
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Where  . is the cumulative normal distribution,  . is the normal density function,

 /' XZL   and    /1 XZU  are standardized variables that came from the likelihood 

function given the limits of
*y ,  and is the standard deviation of the model. 

 

Table 3.2: Description and measurements of production inputs and their prices 

Input Description (all will be in natural logarithms)  

Ln(land) Cultivated land for vegetables(ha) 

Ln(labor) Family and hired labor (man-days) 

Ln(fertilizer) Chemical fertilizers (kg) 

Ln(seed) Quantity of the weighted sum of vegetable crops seed (kg) 

Ln (chemicals) Quantity of pesticides and herbicides (litters) 

Price   

Ln (PLand) Rental price of land used for vegetable production (Birr/hectare)  

Ln (PLabour) Wage of labor for farming (Birr/ day)  

Ln(PFertilizer) Average price of urea and dap fertilizers (Birr/Kg) 

Ln (PSeed) Weighted average price of seed of all vegetables considered  (Birr/Kg) 

Ln (CChemical) Average price of pesticides and herbicides (Birr/litter) 

 

3.5.1.2. Variables definition and hypothesis for sources of inefficiency 

 

The dependent variables are assumed to be influenced by a number of factors such as 

household‟s characteristics, socio-economic, organizational and institutional situations.  

 

Dependent variables: The dependent variables are technical, allocative or economic 

inefficiency scores of smallholder vegetable producers that take the values between 0 and 1. 

 

Hypothesized independent sources of inefficiency (Z) variables  

 

Age of household head (Age): Age of the household head affects farm households in farming 

processes. Older people usually have accumulated knowledge that helps them to improve their 

agricultural production. In this regard, age is positively related to agricultural production 

efficiency (Khan and Saeed, 2011). Abdulkadir (2015) found that older age increases 
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technical inefficiency in onion producing farmers. Therefore, the effect of age of household 

head on inefficiency of production could be either positive or negative. It was measured in 

years. 

 

Sex of household head (Sex): Refers to sex of the household head measured as 1 if the 

household head is female, 0 otherwise. Female household head is expected to be worse in 

crop production management relative to male household head. This is due to the fact that 

female household head tend to be confined at home by a number of household tasks. For this 

reason, male-headed households might be in a better position to pull labor force to practice 

production efficiency enhancing activities than the female headed ones. Shrestha et al. (2014) 

found that technical efficiency declines as the household is led by female in vegetable 

production. Therefore, it was hypothesized that female headed households are more 

inefficient in vegetable production.  

 

Education level of the household head (Edu): Education enables farmers to have access to 

new information and idea as well as improved knowledge and skill to use resources in most 

efficient ways (Khan and Saeed, 2011; Donkoh et al., 2013). It was hypothesized that 

education of the household head, measured as a continuous variable in terms of formal years 

of schooling has a negative effect on inefficiency. 

 

Vegetables farming experience (Fexp): This is a continuous independent variable indicating 

vegetable production experience of the household head in years. Farmers having a longer 

experience in vegetable crops production are expected to be in a better position to know how 

to produce the crop and about the potential benefits than farmers with shorter experience in 

vegetable production activities (Obare et al., 2010; Donkoh et al., 2013). In this study, this 

variable was hypothesized to negatively determine vegetable production inefficiency. 

 

Participation in training (Train): It is a dummy independent variable represented by 1 if the 

household head participates in formal training in the area of vegetable production 

management and marketing, 0 otherwise. Participation on agricultural crop production 

technology related training help farmers to create awareness and promote understanding about 
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the merits of the available information to enhance production efficiency. Technical efficiency 

increased significantly as a result of farmers training in vegetable production (Mkhabela, 

2005; Abdulkadir, 2015). Therefore, it was hypothesized that those farmers who got this 

opportunity are expected to acquire better knowledge of vegetable production that leads to 

higher production efficiency.  

 

Livestock holding (TLU): This refers to the total number of livestock holding measured in 

TLU owned by the household. Households that own large number of livestock needs more 

time and effort to manage them. In other words livestock production may drain the time and 

effort that would otherwise be used for crop production management. Temesgen and Ayalneh 

(2005) found that livestock size negatively affect the level of technical efficiency in potato 

production may be due to competitive nature of the two enterprises. Thus, the size of livestock 

holding was expected to affect vegetable production inefficiency positively.  

 

Frequency of extension contact (Ext): In this study, it refers to the number of average 

contact days made between the household head and extension agent per month in the 

immediate past production year. Most of extension service is given to the farmers by the 

development agent at the grass root level. The provision of agricultural extension service 

would help farmers to be aware of better crop management skills. Mkhabela (2005), Khan and 

Saeed (2011) and Abdulkadir (2015) indicated that extension visit influence productive 

inefficiency negatively. Therefore, it was expected that an increase in frequency of extension 

contact has a negative effect on production inefficiency. 

 

Distance to farm (Disfarm): It is a continuous variable measured in average walking hour 

where the locations of the fields are situated from the homestead. The nearer is the farm, the 

easier for frequent visit of farmers to their fields for proper management. Abdulkadir (2015) 

found that as plot distance gets farther, technical inefficiency in onion production increases. 

Therefore, nearest location was expected to have negative value on production inefficiency 

and vice versa.  
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Distance to the nearest main road (Disrod): Distance between the main vegetable farm plot 

and nearest main road in walking hour was expected to be positively related to production 

inefficiency. This is because proximity to main road reduces transportation cost and 

possibility increases the chance of the produce to be sold on the road side. Hence, producers 

could use their time and effort for production activities that would otherwise be wasted for 

marketing of the produce. A positive relationship was, therefore, hypothesized between 

distance to nearby main road and production inefficiency.  

 

Crop diversification (Cdivf): This variable was measured in terms of number of vegetable 

crops a household produced in the survey period. A household with a diversity of vegetable 

crops produced at a given production season might find difficulties in managing the crop farm 

than the specialized one. Jema (2008) found that crop diversification do have negative impact 

on allocative and economic efficiencies due to the fact that diversification causes additional 

managerial complexity more than it facilitates risk management. Hence, crop diversification 

was hypothesized to affect production inefficiency positively.  

 

3.5.2. Market structure, conduct and performance analysis 

 

Because of the qualitative nature of the data relating to elements of market structure, conduct 

and performance and the complexity of the relationship involved, mathematical methods of 

specifying relationships and statistical methods of testing significance of relationships implied 

in the theory or observed in practice are not applicable (Lucas, 1969). However, through 

descriptive analysis and using indicators of market structure and performance, the relationship 

between structure, conduct and performance will be detected from the data. Therefore, in 

order to understand the structure, conduct and performance of vegetable marketing system, 

indicators of market structure (concentration ratio and Gini coefficient), market performance 

(producers share, gross margin/price spread) calculations and qualitative description about the 

conduct of the marketing system were employed.  
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3.5.2.1. Market structure 

 

Vegetables market structure was determined by assessing market concentrations and entry 

conditions of the market. The most popular and simplest index for measurement of market 

concentration is the use of concentration ratio i.e. the share of the market held by a small 

number of largest firms. It is calculated as 


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
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iSC
1

                                                                                                                               (25) 

Where, C= Concentration ratio 

r = the number of largest firms for which the ratio is calculated. 

 Si= the percentage market shares of 
thi firm. The market shares were calculated based on 

quantities of vegetables handled by each wholesaler as follows:  
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Where, iV  is the quantity of vegetables handled by firm i  (in quintal), 




n

i

iV
1

 is the total quantity of vegetables handled by firms in the market (in quintal) and 

n is the number of firms in the market. 

The higher the concentration ratio means the greater the monopoly power or market 

concentration existing in the industry.  

 

Gini coefficient is another market concentration measure used in this study. Gini coefficient 

was originally devised to measure the degree of income inequality in a human population and 

is associated with the Lorenz curve. It is an aggregate numerical measure of inequality 

ranging from 0 (perfect equality) to 1 (perfect inequality). The Gini coefficient summarizes 

the Lorenz curve. To construct a Lorenz curve, members of market participants are ranked 

according to their market share from lowest to highest. The cumulative percentages of the 

market participants are plotted on the horizontal axis of a box diagram, while the 

corresponding percentages of cumulative market share are plotted on the vertical axis. If the 

market shares are equally distributed among the market participants, the Lorenz curve would 
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be the straight line that connects the points (0, 0) and (100, 100). The area between this 

diagonal line and the actual Lorenz curve provides a visual impression of the inequality of 

market share among the market participants. GC is the ratio between this area and the 

triangular area under the diagonal line. The higher is the value of the coefficient, the higher 

the inequality of distribution, or vice versa. A Gini Coefficient greater than 0.5 is considered 

to indicate inequality and a coefficient of 0.2 to 0.35 are considered to indicate a relatively 

equitable distribution. Gini coefficients were computed by using the following formula 

according to Okereke and Anthonio (1988).  

 XYG 1                                                                                                                       (27) 

Where:  

 G = value of Gini coefficient.  

 X = percentage of market participants (wholesalers) 

 Y = cumulative of purchase  

 

3.5.2.2. Market conduct 

 

Since there are no agreed procedures for analyzing the elements of market conduct, issues 

related to market conduct such as price setting strategies, availability of alternative market 

outlets which can influence price setting behavior, the basis for price differentiation, the basis 

for quality differentiation, collusion possibilities of buyers (the existence of formal and 

informal marketing groups), and pricing strategy were presented qualitatively. 

 

3.5.2.3. Market performance 

 

According to Stern et al. (1996), market performance is a multi-dimensional concept that can 

be assessed by considering a number of dimensions including effectiveness, equity, 

productivity, and profitability. In other words, market performance refers to economic results: 

product suitability in relation to consumer preferences; rate of profits in relation to marketing 

costs and margins; price seasonality and price integration between markets. In general, market 

performance refers to the impact of structure and conduct as measured in terms of variables 

such as prices, costs, and volume of output (Bressler and King, 1979). In this study, marketing 
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margins analysis in terms of marketing costs and profit distribution at different marketing 

stage were employed to evaluate vegetables market performance.  

 

Once the basic structure of a marketing channel has been established, it is, in principle, 

relatively easy to collect information on the price at which the product is bought and sold at 

each stage in the marketing process (Smith, 1992). Hence, the marketing margins can easily 

be calculated. Marketing margins was calculated by determining price variations at different 

segments and compare them with the final price paid by the consumer. The formula for total 

marketing margin is as follows: 

100)
Pr

(arg 



priceConsumer

priceoducerpriceConsumer
inMMarketingGrossTotal                     (28) 

Producers‟ share is the portion of the price paid by the consumer that goes to the producer. It 

is calculated as:  
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
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inMMarketingGrosspriceConsumer
shareoducers                            (29) 

Gross margin for each category of participants other than the producer in the marketing 

channel was also calculated using the formula:  

100)(arg 



priceconsumer

pricePurchasepriceSelling
inMGross                                                     (30) 

To determine whether the marketing margins (amount received by the different marketing 

agencies for providing their services) is reasonable, it is essential to calculate the costs of 

these agencies (Raha et al., 2013), because the marketing costs incurred by producers and 

other marketing intermediaries have impact on prices as well as on the margins of the market 

intermediaries, although marketing costs specifically fixed costs are difficult to consider 

(Mandoza, 1995). Hence, retail price spread analysis was applied to measure the degree of 

pricing efficiency. For farmers, it was calculated by deducting costs of marketing from gross 

price. For traders, net margins which traders earn after paying all marketing costs was 

calculated. Net margins/earnings of various market agencies involved in the marketing of 

vegetables is computed with the following formula. 

tMarketinginMGrossinMNet cosargarg                                                                     (31) 

 



79 

 

 

 

3.5.3. Analysis of market outlet choice decisions 

 

3.5.3.1. Model specification 

 

Decision on marketing outlet selection is a discrete choice from among alternative channels 

available to producers. Because only the farmer‟s choice on a particular market channel type 

is observed, the following latent structure univariate probit model for choice of each market 

channel type can be specified (Maddala, 1983; Long, 1997; Greene, 2012). 
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Where
*

iy is the binary latent variable for channel choice (observed if 0,0* iy otherwise); 

and x is a vector of household-specific, institutional and socioeconomic factors determining 

market channel choice. 

 

However, producers might select one or more market channels simultaneously depending on 

the expected benefits and risks associated with each market channels. In this study, farmers 

are found to sell their vegetable produce at farm gate, roadside and market place. There are 

possibilities of selling the produce for more than one channel at a time. For example, if a 

farmer does have considerable vegetable crop output, he/she may sell some of it on the 

roadside and the rest to market place with relatively different price to reduce the risk of loss if 

unsold, since the product is perishable. Arinloye et al. (2015) also found that smallholder 

farmers select multiple marketing channels as a strategy to safeguard their investments and to 

maximize their incomes in the long term. Choosing one marketing channel may affect the 

choice of the other depending on whether the alternatives are complements or substitutes. The 

potential for simultaneous correlation across channel types suggests that an empirical model 

allowing for correlated choices is appropriate. In the presence of correlation among 

unobserved factors across choices, the simple probit or logit will produce biased estimates of 

choice probabilities as well as incorrect standard error for j , and inferences based on those 

for determining critical factors determining choices will lead to inconsistent results (Greene, 

2008). Multivariate probit modeling techniques are appropriate for correcting such biases 
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generated from correlation across choices (Train, 2003; Greene, 2008) because they allow for 

possible contemporaneous correlation across elements in choice sets. 

 

Hence, this study adopted multivariate probit econometric technique to simultaneously model 

the influence of the set of explanatory variables on each of the different marketing channel 

choice decisions, while allowing the unobserved (error terms) to be freely correlated 

(Mokhtarian and Tang, 2011; Arinloye et al., 2012, 2015). 

 

Multivariate probit estimates M-equation probit models, by the method of maximum 

simulated likelihood (Cappellari and Jenkins, 2003). The variance-covariance matrix of the 

cross-equation error terms has values of 1 on the leading diagonal, and the off-diagonal 

elements are correlations to be estimated ( kjjk   , and kjforjk 1 , for all

Mkj ,...,1,  ). In this study, the marketing outlet decision is considered as a system of a 

multiple choice equation respective to each type of marketing channel. 
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ii roadsidefarmgate , and iemarketplac are binary variables taking the value 1 when farmer i

selects farm gate, roadside and/or market place, respectively and 0 otherwise; 
1x to 3x are 

vectors of independent variables determining the respective channel choice variables; s'β are 

vectors of simulated maximum likelihood (SML) parameters to be estimated; 1  to 3  are 

correlated disturbances in a seemingly unrelated multivariate probit model; and  ‟s are 

tetrachoric correlations between endogenous variables. 
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3.5.3.2. Variables definition and hypothesis for determinants of marketing outlet choice 

 

Choice for the marketing outlets is the farmers‟ decision on where to sell or not to sell their 

farm produces. In this regard, producers are expected to choose the outlets which provide the 

highest benefits depending on various criteria. Based on some of the earlier works (Abebe et 

al., 2011; Mukiama et al., 2014; Bezabih et al., 2015; Arinloye et al., 2015; Riziki et al., 

2015) the households‟ decision to choose a particular vegetable market outlets depends on 

household characteristics, institutional and socio-economic variables. The way how these 

variables may affect marketing channel choice decisions are explained as follows. 

 

Dependent variable 

The dependent variable in this model is alternative market outlets namely farm gate =1and 0 

otherwise, roadside =1 and 0 otherwise and spot market =1 and 0 otherwise.  

 

Independent variables 

Age of household head (Age): It is a continuous variable measured in years. A farmer with 

older age is expected to have longer period of farming experience and established clientele at 

spot market and they are also relatively unable to transport the produce to distant market 

place. Hence, age was hypothesized to influence farm gate outlet positively and market place 

outlet negatively.  

 

Sex of the household head (Sex): It is a dummy variable which takes a value of 1 if the 

household is headed by female and 0 otherwise. Female household head is expected to be 

worse in searching alternative market outlets relative to male household head. This is due to 

the fact that female household head tend to be confined at home by a number of household 

tasks. Riziki et al. (2015) and Mukiama et al. (2014) indicated that gender of the household 

head had a significant influence on market outlet choice. Therefore, it was hypothesized that 

households lead by female positively influence farm gate and roadside sale than spot market 

outlet.  
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Education (Edu): This variable measures as dummy variable with the value one if the 

household head is literate and 0 otherwise. The household heads that are educated are likely to 

make informed decisions on marking outlet choice to sell their produce based on returns 

because they are expected to have the capacity to access and process marketing information 

better than uneducated households. According to Riziki et al. (2015) education level of the 

sampled household head influences market outlet choices. In this study, it is hypothesize that 

educated households are more likely to sale their produce at farm gate than spot market 

because of the possibility of better negotiation with buyers.  

 

Household size (HHSize): Household members are sources of labor for agricultural 

activities. It is a continuous variable measured in number of persons living in the household. 

Availability of active labor force in a household reduces opportunity cost of searching 

alternative market channel. Hence, those households who have large household size are 

expected to participate in spot market outlet than others who have few household sizes. Study 

by Riziki et al. (2015) indicated that higher household size increases the likelihood of selling 

at the local open air market because the household can provide the manpower in carrying the 

produce to the markets. Hence, household size was hypothesized to positively affect farmers‟ 

outlet choices towards spot market outlet. 

 

Vegetable farming experience (Fexp): It is a continuous variable measured in years. A 

household head with better vegetable farming experience may have better connection with 

potential buyers. Hence, experience increases the farmer‟s chance of choosing better market 

channel. Mukiama et al. (2014) also found that the less experienced farmers compared with 

the more experienced ones were found to prefer to sell to the farmer cooperative rather than to 

a collector or direct retail due to the risk factor associated with the two marketing channels.  

Hence, it was expected that farming experience would have a positive effect to choose farm 

gate outlet because of easy access of farm gate buyers identified through experience.  

 

Quantity of output sold (Qtysold): Farmers producing small quantities are likely to sell their 

products to local market place within a village where as those producing large quantities of 

vegetables could be enforced to find different market alternatives. The study by Moti (2007) 
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and Bezabih et al. (2015) also indicated that quantity of output sold do have relationship with 

channel choice decision of a household. Thus, in this study, quantity of output supplied was 

hypothesized to affect marketing outlet choice decision of farmers in favor of farm gate and 

roadside sale than spot market outlet. It is a continuous variable measured in quintals. 

 

Payment arrangement (PayArg): It represents the time in which farmers receive their 

money after selling the produce. It is a dummy variable taking the value of 1 if the payment is 

made immediately after the transaction is made and 0, otherwise. Households require cash 

from the sale of their produce to cover household immediate needs such as soap, salt, food, 

etc. and want payment to be made in cash. Selling at spot market is expected to be paid 

immediately after delivery than farm gate sale. Umberger et al. (2015) found that immediate 

cash payments is one of the most important buyer attributes for potato farmers. Consequently, 

payment arrangement during transaction was hypothesize to influence spot market sale and 

roadside sale positively and farm gate sale negatively.  

 

Market information (MktInfo): It is a dummy variable assuming 1 for a household that has 

access to market information and 0, otherwise. Farmers with better information about the 

product market were expected to make better decision as to where and for whom the produce 

to sell i.e. outlet selection. This is indicated by Panda and Sreekumar (2012) and Bezabih et 

al. (2015). As a result, it was hypothesized that farmers with market information would deal 

with farm gate buyers better to reduce the risk of price asymmetry and tend to sale at farm 

gate than with those without market information. Hence, market information influence farm 

gate outlet positively and spot market outlet negatively. 

 

Access to formal credit (Credit): Farmers who have access to credit may better able to meet 

transport and other costs incurred to sell their produce through different market channels. In 

addition, credit can solve immediate household cash needs which provide the household time 

to look for all possible market outlets. Woldie and Nuppenau (2009) found that access to 

credit negatively affect the proportion of produce sold to wholesalers because of the fact that 

households who have access to credit have alternatives to sell their produce and they have no 

any special commitment to sell to wholesalers. As a result, those farmers who have access to 
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credit were assumed to have more probability of selling to spot market. Access to credit is 

represented as a dummy variable and takes the value 1 if the respondent has access to credit 

and 0, otherwise.  

 

Distance to nearest market (Dsmkt): It is a continuous variable measured in walking minute 

which indicates the distance from the household‟s residence to the nearest market. The more 

time needed to reach a market the lesser would be the probability of finding market outlet 

alternatives and tend to sell to farm gate. Bezabih et al. (2015) and Arinloye et al. (2015) 

identified that farmers‟ physical distance from market is one of the major determinants of 

marketing channel selection. As a result, distance to market was hypothesized to affect farm 

gate and roadside outlet positively and spot market outlet negatively.  

 

Distance to all-weather road (Allrodis): It is a continuous variable measured in walking 

minute which indicates the distance from the household‟s residence to the nearest all-weather 

road. The more time needed to reach a road the lesser would be the probability of finding 

market outlet alternatives and tend to sell at farm gate. As a result, distance to market was 

hypothesized to affect farm gate outlet positively and roadside and market place outlet 

negatively. 
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Table 3.3: Summary of variables and working hypothesis 

Variable Notation Measurement 

Expected effect 

Inefficiency  

channel choice 

Farm 

gate 

Roadside  Market 

place  

Age of household head  Age  Continuous (No of years)  Indeterminate  + + - 

Gender of household head  Sex  Dummy (1 for female, 0 otherwise)  + - - + 

Education of the household 

head   

Edu  Dummy (1 literate, 0 otherwise)  - + + - 

Household size  HHsize Discrete (no of person)  - - - + 

Vegetables farming experience  Fexp  Continuous (in years)   + + - 

Participation in training Train Dummy (1 participate , 0 otherwise) -    

Livestock holding TLU Continuous (in TLU) +    

Quantity of output sold  Qtysold  Continuous (quintals)   + + - 

Off/non-farm activity Off/active Dummy (1 engage in it, 0 otherwise) + + + - 

Frequency of extension contact  Extfrq  Continuous (average number of 

contact days per month)  
-    

Access to market information Mktinfo Dummy (1 has access, 0 otherwise. - + + - 

Access to formal credit Credit  Dummy (1 has access, 0 otherwise)  + - - + 

Distance to nearest market Dismkt  Continuous (kilometer from home to 

market) 

+ + + - 

Distance to all-weather road  Allrodis Continuous (kilometer from home to 

road) 

 + + - 

Distance to farm Disfarm Continuous (walking hour from home 

to farm) 

+    

Crop diversification Cdivf Number of vegetable crops  + - + + 

Buyers visit Buyvist Dummy (1 visited, 0 otherwise)  + - - 

Planting method  plmethd Dummy (1 row planting, 0 otherwise) +    
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4. RESULTS AND DISCUSSION 

 

This chapter presents the findings of the study and discusses the results compared with other 

similar studies. The chapter consists of four parts. The first part explains demographic and 

socioeconomic characteristics of sample households, vegetable production process in terms of 

resource use, quantity of production, consumption and sales at household level. The second 

part of this chapter focuses on presenting and explaining estimation results of technical, 

allocative and economic efficiency of sample vegetable producers, and the determinants of 

inefficiency. The third component of this chapter deals with characteristics of vegetable 

traders and vegetable market structure, conduct and performance of the study area using 

various indicators. The final portion of this chapter identifies the determinants of market 

outlet choice decision of vegetable producer sample households.  

 

4.1. Descriptive Analysis  

 

In this section, variables such as age of household head, sex, marital status, farm experience, 

household size and wealth status of the sample households are explained. 

 

4.1.1. Producers’ characteristics 

 

Vegetable producer sample households comprised of 91.4 percent male headed and 8.6 

percent female headed households. The average age of the household heads was 42.6 years 

with a maximum of 70 and a minimum of 22 years, indicating that most of the households 

were in the active age groups. Age variation in terms of gender in the sample households was 

not statistically significant that the mean age of male headed households was 42.7 years and 

female headed household was 41.2 years. There were significant variation (<1% significant 

level) in the mean household age between farm gate and spot market participants and non 

participants with smaller age in farm gate participants and higher age in spot market 

participants. The mean family size of the sample households was 5.9 with a minimum of 1 

and a maximum of 13, a little bit higher than the national rural household size of 5.1 and 
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Amhara region household size of 4.6 (CSA and WB, 2013) with no significant variation 

among market outlet participants (Table 4.1.). 

 

In terms of marital status, most of the sample household heads (84.2%) were married and 15.8 

were without spouse. Marital status of the household heads varies significantly between male 

and female household heads. Among female household heads 84.8 percent were either 

divorced or widowed while only 1.7 percent of male household heads were found divorced or 

widowed during the study period. Only 6.1 percent of female household heads were found 

married whereas 91.5 percent of male household heads were married indicating that males 

have higher opportunity to be the leader of the household among married couple in the study 

area. In terms of market outlet participation, significant variation in market outlet 

participation was observed only for roadside outlet choice. Those household heads with 

spouse are more participated in roadside sale than without spouse.  

 

Educational background of the household heads of sample farmers are essential to make better 

decision on the use of agricultural inputs that have an effect on production efficiency, and 

gather fundamental market information to choose proper market outlets for better sale of their 

produce, especially perishable vegetable crops. In this study, about 30 percent of the total 

sample household heads could not read and write, and 40 percent of them can only read and 

write and the rest 30 percent are above grade one. In terms of gender, about 48 and 28 percent 

of female and male household heads of the sample farmers, respectively, could not read and 

write which is lower relative to the regional (Amhara region) illiteracy level of 63.1 percent 

female and 53.4 percent of male (CSA and WB, 2013). Statistically significant variation was 

observed in the educational level of the household heads between spot market participants. As 

shown in Table 4.1, among spot market participants, 69.1 percent were literates and the rest 

30.9 were illiterate. Literates prefer spot market sale perhaps because they could easily access 

updated price information.  

 

Experience in farming specifically vegetable farming is crucial to enhance production 

efficiency and benefit from vegetable farming. Sample household heads mean vegetable 

farming experience was 6.7 years with a maximum of 25 years and a minimum of zero. 
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Statistically significant variation in farming experience was found between spot market 

participants and non-participants. Mean farming experience of spot market participants were 

6.6 years lower than non-participants of 8.8 years indicating that those households with higher 

farming experience had a possibility to scan and use other market outlet options than with low 

experience.  
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Table 4.1: Demographic characteristics of sample households by market outlets  

 

Variables  

 

Total 

(n=385) 

Farm gate  

χ
2
/t-

value 

 

Spot market  

χ
2
/t-

value 

 

Roadside  

χ
2
/t-

value 

 

Participant  

(n=82) 

Non- 

participan

t (n=303) 

Participant 

(n=369)  

 Non- 

participant 

(n=16) 

Participant 

(n=68)  

Non- 

participa

nt (317) 

Sex (%)  

       Male  

       Female  

 

91.4 

9.6 

 

95.12 

4.88 

 

90.4 

9.6 

 

1.81 

 

91.1 

8.9 

 

100 

0 

 

1.57 

 

95.6 

4.4 

 

90.5 

9.5 

 

1.8 

Age  (mean) 42.6 40.2 43.2 2.87
***

 42.9 36.3 3.0
***

 44.1 42.3 1.64 

Household size   

(mean)  

 

5.9 

 

6.1 

 

5.9 

 

0.87 

 

5.96 

 

5.4 

 

1.15 

 

6.3 

 

5.9 

 

1.62 

Education level (%) 

        Illiterate  

        Literate   

 

29.9 

70.1 

 

31.7 

68.3 

 

29.4 

70.6 

 

0.17 

 

30.9 

69.1 

 

6.3 

93.7 

 

4.4** 

 

23.5 

76.5 

 

31.2 

68.8 

 

1.59 

Marital status (%) 

           Single  

           With spouse 

 

15.8 

84.2 

 

17.1 

82.9 

 

15.5 

84.5 

 

0.12 

 

15.7 

84.3 

 

18.8 

81.2 

 

0.11 

 

4.4 

95.6 

 

18.3 

81.7 

 

8.1
***

 

Vegetable farming 

experience ( Mean ) 

6.67 7.2 6.5 1.23 6.6 8.8 2.11
**

 6.3 6.7 0.76 

Source: Computed from survey data  
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4.1.2. Wealth characteristics 

 

Wealth of farmers is essential element to acquire and use productivity enhancing technologies 

and to access market and market information that enables them to obtain all the benefits of 

crops and livestock they produced. In this study, total land holding size and livestock 

ownership are considered as key indicators of wealth status of the sample households.  

 

Land is the most important resource for mixed farming system as both crop production and 

livestock rearing consumes this resource extensively. Average total land holding of sample 

households was found to be1.42 hectares ranging between 0.25 and 4.5 hectares, a little bit 

smaller than the regional holdings (1.8 ha) and equivalent with national average land 

holdings,1.4 hectares (CSA and WB, 2013). As indicated in Table 4.2, the Gini coefficient 

value for land holding was 0.23, signifying that land holding inequality is not severe in the 

study area. 

  

Livestock provides smallholder farmers food (meat, milk and milk products), manure, 

traction, means of transport, fuel energy, prestige (enhance social capital) and cash income 

used mainly for purchase of agricultural inputs and consumable crops and other goods.  As 

indicated in Table 4.2, sample households average livestock holdings measured in Tropical 

Livestock Unit (TLU) was 5.8. The conversion factor for each livestock unit to TLU is 

located in Appendix Table 2. The maximum holding was 18.2 TLU and the minimum was 

0.07 TLU. Ox plough is the merely option in the study area. Hence, about 97 percent of the 

sample households were holders of oxen. This figure is larger than the regional oxen holders 

which was 69.5 percent (CSA, 2016). This is because the present samples are those involved 

in farming (vegetable producers) and access to rent oxen for plouging is low in the study area. 

Only 8.6 percent of the sample producers could rent in oxen. Given that a pair of oxen is 

needed for ploughing, sample households had almost a pair of oxen (1.94) sufficient for 

minimum requirement. Cows and heifers are the source of ox supply. Indeed, large number of 

sample households (93%) reared cows and 62 percent reared heifers. The average number of 

cows and heifers owned by sample households were 1.49 and 0.78. Sample households also 

owned sheep and goats on average 1.72 and 0.29 respectively, which are small in number 
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though they are the most important source of food and cash income for farmers. About 53 

percent of the sample households reared sheep, and only 11.2 percent reared goats. Donkeys, 

mules and horses are necessary transportation means to improve market access specifically 

for perishable crops that need to be transported to the market immediately after harvest. 

However, mules and horses holding by the sample households were very small; 12 and 0.3 

percent of sample households owned mules and horses, respectively (Table 4.2). Considerable 

number of households (41%) did not own at least one donkey showing the possible 

transportation problem of vegetable marketing. About 81 percent of the sample households 

were also involved in production of chicken which are used as the sources of food and 

income.  

 

Table 4.2: Land and livestock holding of the sample households  

Kind of animals Number of holders 

(%) 

Total holding 

Mean Gini coefficient 

Total Land holding (ha) 100 1.42 0.23 

TLU 100 5.80 0.25 

Oxen 97.1 1.94 0.16 

Cows 93.0 1.49 0.24 

Heifers  62.0 0.78 0.17 

Calves  73.2 0.94 0.17 

Bulls  36.4 0.47 0.19 

Sheep 53.2 1.72 0.27 

Sheep (young) 46.0 0.93 0.31 

Goats  11.2 0.29 0.26 

Goats (young) 8.6 0.17 0.25 

Donkeys  59.0 0.76 0.17 

Donkey (young) 32.0 0.33 0.03 

Mules  12.0 0.12 0.00 

Horses  0.3 0.002 0.00 

Chicken  80.5 6.77 0.41 

Source: Computed from survey data  

 

Livestock ownership inequality among sample households was measured using Gini 

coefficient. Table 4.2 also shows that the value of Gini coefficient for total livestock holding 

was 0.25 indicating low level of inequality in livestock holding among sample households. 

Gini coefficient values for each kind of animals was also low ranging from 0 to 0.41 
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indicating smallholder farming households do have low but almost equal level of livestock 

holdings.  

 

4.1.3. Institutional characteristics  

 

Agricultural extension services played vital role in providing farmers relevant information 

about the use of production enhancing technologies and marketing of inputs and outputs that 

enable them make informed production and marketing decisions. Hence, extension services in 

relation to the use of improved input, tillage and irrigation practices, techniques of product 

handling and marketing are provided to farmers in the study area. As indicated in Table 4.3, 

the average frequency of extension services farmers obtained per month was about 2 times. 

Only few farmers (2.3%) did not have contact with extension workers. There was also no 

significant difference among market outlet participation in frequency of extension services. 

Not only the frequency of contact but the qualities of extension services also have its own 

impact on the ultimate benefit of the services. However, in this study quality indicators could 

not be identified. Hence, its effect on farm households‟ production efficiency and market 

outlet choices might be due to quality characteristics that the extension workers provide.  

 

Formal short term training about specific agricultural production and marketing techniques is 

also important for farmers to practically implement and be benefited from the techniques. The 

data shows that less than half (44.9%) of sample household heads had received agricultural 

training at least once within the past five years. There was significant variation in training 

acquisition between farm gate market outlet participants and non participants. Among farm 

gate market outlet participants, 25.6 percent are trained and 75.4 are non-trained indicating 

that trained household heads had better opportunity to involve in different market outlet 

options.  
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Table 4.3: Institutional services given to sample households by market outlets 

 

Variables  

 

Total 

(n=385) 

Farm gate  

χ
2
/t-

value 

Spot market  

χ
2
/t-

value 

Roadside  

χ
2
/t-

value 
Participant  

(n=82) 

Non- 

participant 

(n=303) 

Participant 

(n=369)  

 Non- 

participant 

(n=16) 

Participant 

(n=68)  

Non- 

participant 

(317) 

Frequency of 

extension contact  

(mean)    

  

2.02  

  

1.9 

 

2.1 

 

1.07 

 

2.03 

 

1.7 

 

1.01 

 

1.96 

 

2.03 

 

0.42 

Training (%) : Yes 

                   No 

44.9 

55.1 

25.6 

74.4 

50.2 

49.8 

15.73
***

 45 

55 

43.8 

56.2 

0.01 51.5 

48.5 

43.5 

56.5 

1.43 

Credit (%):       Yes 

                        No  

30.4 

69.6 

22.0 

28.0 

32.7 

67.3 

3.51* 31.2 

68.8 

12.5 

87.5 

2.53 27.9 

72.1 

30.9 

69.1 

0.23 

Source: Computed from survey data 
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The training was related with improved input use, tillage practices, input-output marketing, 

irrigation practices, product handling and soil conservation techniques. Of the total sample 

households 34.5, 32.5 and 28.3 percent of them were trained in agricultural improved input 

use, irrigation practices and product handling techniques, respectively. Specifically, for 

vegetable producers one of the focus areas should be training on marketing that could increase 

the knowledge and bargaining power of producers which enable them to collect better income 

from vegetable production which in turn motivate to improve production and productivity of 

the sector. However, only 14 percent of the sample farmers were found to acquire training on 

marketing (Figure 4.1). 

 

 
Figure 4.1: Types of training and number of participants. 

Source: Computed from survey data   

 

Credit, whether it is in kind or cash, is one of the important services that improve the capacity 

of farmers to obtain the necessary agricultural technologies and market information. The 

survey result in Table 4.3 showed that 30.4 percent of the sample households obtained credit. 

About 69 percent of the sample farmers did not receive credit during the last three years.  

High interest rate and long procedure were mentioned as the main reasons not to accept credit. 

Of those who did not receive credit, only 1.9 percent claimed that credit is not available on 

time. This indicates that availability of lending institutions was not a major problem in the 

study area. Rather interest rate and procedures are the key constraints. Hence, credit 

organizations and institutions in the study area specifically Amhara credit and saving 
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institution (ACSI) and cooperatives should consider revising interest rates and simplifying the 

long procedure as a central focus in their credit rules and regulations. 

 

Amhara credit and saving institution and farmers multipurpose cooperatives are the two most 

important creditors in the study area.  About 49.6 and 44.4 percent of the credit, either in kind 

or in cash, were provided by ACSI and the cooperatives. Credit from private lenders and 

friends/relatives account only 12 percent (Table 4.4).  

 

Table 4.4: Source of credit and reason for rejecting credit   

Reason for no credit % of non users of 

credit (n=268) 

Source of credit % of credit users 

(n=117) 

No need of credit 41 ACSI 49.6 

High interest rate 43.3 Private 5.1 

Long procedure 35.1 Friends 6.9 

Short repayment period 9.7 Cooperatives 44.4 

No credit on time 1.9 - - 

Source: Computed from survey data 

 

Table 4.5 below also shows that among those who received credit, 47.9 and 58.1 percent of 

them received it in the form of cash and fertilizer, respectively. Others, 2.6 and 6.8 percent of 

them received in the form of seed and motor pump from different organizations, respectively. 

Of the cash credit receivers (56 producers) 60.7, 48.2 and 33.9 percent used it to purchase 

animal, fertilizer and seed, respectively. Only 10.7 percent of cash credit receivers used it for 

consumption purpose indicating that farmers in the study area are utilizing credit for 

production purpose. 

 

Table 4.5: Types of credit, purpose of cash credit and proportion of users  

Credit type % of credit 

users (n=117) 

Purpose of cash credit  % of cash receivers 

(n=56)  

Cash 47.9 Animal purchase  60.7 

Fertilizer 58.1 Fertilizer purchase  48.2 

Seed  2.6 Seed purchase  33.9 

Motor pump 6.8 Chemical purchase  23.2 

  Labor  purchase  14.3 

  Consumption purpose  10.7 

Source: Computed from survey data 
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4.1.4. Market related information   

 

In developing countries, access to market is necessary to enhance productivity, generate 

increased incomes and thereby reduce poverty and food insecurity (FAO, 2014). It is one of 

the driving forces for encouraging farmers to enhance production and productivity of crops 

specifically high value market oriented crops like vegetables. Considering mobile phone 

ownership, distance to the nearest local market, distance to the nearest all weather road, 

market information, and buyers visit to rural village as the proxy indicators of market access, 

sample households status on these variables were discussed below.  

 

Mobile phone ownership by household heads is expected to be one of the essential tools of 

obtaining production and marketing information. As shown in Table 4.6, of the total sample 

household heads, 73.3 percent did have mobile phone with significant difference between 

roadside market outlet participation. Those household heads owning mobile phone 

participated more in roadside sale may be due to easy access of market information with help 

of their mobile phone.  

 

Distance to market is one of the known market access variables that appear to affect 

production and marketing of crops. In this survey, the average walking hours to travel to sell 

their product to the nearest market takes about 1:20 hours with a significant different between 

market outlet choices. Those households far from the nearest market participate less in farm 

gate and roadside outlet may be because farm gate buyers are not interested to go distant areas 

far from market. The distance from farmers home to the nearest all weather road is also an 

alternative measure for market access. This variable measures the road access. Once the 

producers reach to the road, they can use vehicle or cart to easily transport the produce to 

market or they can sell their produce at road side. The result of the survey indicated that the 

average distance to the nearest all weather road measured in terms of walking hours was about 

43 minutes with the standard deviation of 26.78. There was also significant variation among 

market outlet choices. All these indicated that farmers are required to exert considerable effort 

to take the produce to the road and market.  
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Market information is among important components for the timely purchase of agricultural 

inputs and supply of outputs to appropriate outlets to find better sale. The sample households 

have different access to market information. On average, 70 percent of the sample households 

got at least price information from any source before they decided to deliver the produce to 

market. Sample farm households obtained market information from peer farmers, customers, 

brokers, and by visiting the market. However, about 79 percent of households considered peer 

farmers as a source of reliable market information. Only 5.7 percent of households believed 

brokers as a source of ideal market information (Appendix Table 3). It indicated that in the 

study area the relationship between producer farmers and brokers are untrustworthy. 

Extension workers did not work with dissemination of market information. Only a single 

respondent replied that market information could be obtained from extension workers. The 

reason might be that as Shepherd (2011) explained, extension services have traditionally 

concentrated on providing only production advice to farmers. However, for perishable 

vegetable produces, market and marketing activities should be given as equal weight as 

production in rural areas to sustainably increase the involvement of producers on these crops 

production.  

 

Another variable taken as a proxy for market access is buyers visit to villages which could be 

an evidence of the presence of alternative buyers around the rural areas. As indicated in the 

Table 4.6, about 35.8 percent of sample households were visited by buyers at village level. 

This could increase confidence to farmers related to market risk which in turn motivate 

farmers to increase marketable perishable crop production. There was statistically significant 

variation on the households who were visited by buyers between market outlet participants. 

Among farm gate market outlet participants 71 percent of households were visited by buyers, 

while for spot market participants less proportion (33.6%) were visited by buyers at their 

village. In general, those households visited by buyers at village level participate more on 

farm gate and roadside outlets. 
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Table 4.6: Sample households‟ market access variables by market outlets  

 

Variables  

 

Total 

(n=385) 

Farm gate  

χ
2
/t-

value 

Spot market  

χ
2
/t-

value 

Roadside  

χ
2
/t-

value 
Participant  

(n=82) 

Non- 

participant 

(n=303) 

Participant 

(n=369)  

 Non- 

participant 

(n=16) 

Participant 

(n=68)  

Non- 

participant 

(317) 

Mobile phone ownership 

(%):   Yes 

          No 

 

73.3 

26.7 

 

79.3 

20.7 

 

71.6 

28.4 

 

1.93 

 

73.2 

26.8 

 

75 

25 

 

0.03 

 

82.4 

17.6 

 

71.3 

28.7 

 

3.49
*
 

Average distance of the 

nearest market in 

walking minutes  

 

80.7 

 

60 

 

86 

 

4.09
***

 

 

82 

 

63 

 

1.39 

 

66 

 

 

84 

 

2.62
***

 

Average distance of the 

nearest all weather road 

in walking minutes 

 

43 

 

35 

 

45 

 

3.38
***

 

 

44 

 

31 

 

1.94
*
 

 

38 

 

45 

 

1.93
*
 

Market information (%):  

                           Yes 

                           No 

 

69.9 

30.1 

 

86.6 

13.4 

 

65.4 

34.6 

 

13.8
***

 

 

69.4 

30.6 

 

81.3 

18.7 

 

1.03 

 

85.3 

14.7 

 

66.6 

33.4 

 

9.3
***

 

Households visited by 

buyers  (%): Yes 

                   No  

 

35.8 

64.2 

 

70.7 

29.3 

 

26.4 

73.6 

 

55.1
***

 

 

33.6 

66.4 

 

87.5 

12.5 

 

19.4
***

 

 

54.4 

45.6 

 

31.9 

68.1 

 

12.4
***

 

Source: Computed from survey data 
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Producers are also required to fulfill some requirements of buyers to effectively negotiate with 

buyers. Survey assessment indicated that quality of the produce was the most important 

criteria for all buyers. Depending on the type of buyers, quantity supplied was also important 

requirements. About 27 percent of vegetable producer households responded that quantity 

supplied was one of the requirements of buyers (Table 4.7). Few proportions of households 

(13.2%) replied that buyers need sales arrangement before the actual transaction is made 

indicating that contractual sale of vegetables is scanty in the study area may be due to the 

perishable nature of the crops to produce and market as per the contractual arrangement.  

 

Table 4.7: Buyers requirements to purchase vegetables from farmers  

Requirement  Frequency Percent 

Quantity  101 26.7 

Quality 383 99.5 

Variety 104 27 

Sales arrangement  51 13.2 

Source: Computed from survey data  

 

4.1.5. Vegetable land allocation and input utilization 

 

Crop production, specifically market oriented crops like vegetables require being cost 

effective and economically efficient to be benefited in a competitive market. The use of 

improved inputs with the right application rate at optimal cost is essential to achieve 

maximum production with minimum cost to ultimately earn higher profit. Level of vegetable 

production inputs such as land, labor, fertilizer, seed, pesticides and herbicide chemicals and 

irrigation use of sample respondents are discussed below.  

 

4.1.5.1. Land allocation to vegetables  

 

Based on the survey result, households involved in vegetable production, allocated on average 

0.70 hectares of land for vegetable, ranging from 0.125 to 2 hectares during the survey year 

(2017). Improvement in vegetable land allocation was observed perhaps due to the focus of 

the local governments on irrigation. For example, in South Achefer, one of the sample 

districts, vegetable land increased from 5704 hectares in 2008 to 17060 hectares in 2016, and 
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in Takusa it increased from 5015 hectares in 2011 to 8069 hectares in 2015 (District 

Agricultural offices).  

 

Looking into the relative distribution of land for specific vegetable crops, producers allocated 

large proportion of vegetable land for garlic and onion. The respective crops producers on 

average allocate 0.30 and 0.27 hectares of land for garlic and onion, respectively (Table 4.8). 

One of the explanations might be that garlic can easily be produced under rain-fed farming 

system. As indicated in Table 4.9, more land was allocated for garlic and pepper crops, 

whereas most vegetable crops were grown using irrigation. About 96.1 percent of the total 

sample households were involved in irrigation.  

 

Table 4.8: Land allocated for vegetable crops under rain-fed and irrigation production system 

Crop type  Average land allocated in hectares t-test  

Rain-fed Irrigated Total 

N Ha N ha  N ha 

Onion  41 0.27 276 0.24 286 0.27 1.25
 

Tomato  32 0.18 161 0.16 183 0.17 1.19
 

Garlic  120 0.40 126 0.18 235 0.30 9.7
*** 

Potato  79 0.18 145 0.21 207 0.21 1.28
 

Cabbage  21 0.15 147 0.14 162 0.15 0.85
 

Pepper  31 0.36 68 0.16 96 0.23 6.26
*** 

Total 153 0.62 370 0.48 385 0.70 3.97
*** 

Source: Computed from survey data 

 

4.1.5.2. Labor 

 

Labor is one of the factors of production required to perform varies agricultural production 

activities such as land preparation, planting, cultivation, weeding, irrigation, physical inputs 

application and marketing of the produce. The survey result shown in Table 4.9, keeping out 

marketing activities, on average sample vegetable households consumed 85.4 man-days of 

labor for the production of vegetables. These households used 145.5 man-days per hectare. It 

is also shown that different production activities require different quantities of labor. 

Irrigation requires more labor resource than any other activities may be due to labor 

consuming irrigation methods used in the study area. Weeding and cultivation was the next 
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most labor consuming production activities, and land preparation and planting requires less 

labor, on average 25.7 man-days per hectare.  

 

Table 4.9: Labor used for different production activities  

Labor inputs  Activities Total   

Land preparation 

and planting  

Weeding and 

cultivation  

Irrigation   Harvesting  

Labor used in man-days  16.3 22.6 26.1 20.3 85.4 

Labor used in man-days 

per hectare  

25.7 36.1 48.9 34.8 145.5 

Source: Computed from survey data 

 

Labor for agricultural production may be obtained from different sources. The main source of 

labor for vegetable production was family labor for which 99.7 percent of households 

employed it. Hired and shared labor were another sources of labor. Shared labor is a 

reciprocate labor exchange system needed to accomplish specific production activities on 

time. It is practiced among relatives, friendship and trustworthy households. Because of these 

requirements, only few vegetable producer households (15%) worked on shared labor. Hired 

labor was relatively better source, about 44 percent of sample households hired labor for 

vegetable production with a maximum quantity of 103 man-days (Table 4.10) and at an 

average rate of 60.5 Birr per day.   

 

Table 4.10: Producers‟ sources and quantity of labor used  

Labor source Number 

of users  

Proportion  Quantity of labor used in man-days 

Average Std.dev Minimum Maximum 

Family  384 99.7 73.7 37.18 8.8 211.1 

Shared  58 15.06 10.02 5.68 1 26 

Hired  169  43.9 23.5 20.28 1 103 

Source: Computed from survey data  

 

4.1.5.3. Fertilizer  

  

The use of modern agricultural inputs is considered the key to raising crop productivity and 

overall agricultural production in Ethiopia. Chemical fertilizer is one of the most adopted 

modern inputs in Ethiopia both in rain-fed and irrigation crop production system. About 68% 
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of farmers in Amhara regions of Ethiopia used chemical fertilizer on at least one plot in the 

agricultural year 2011-12, including both Belg and Meher seasons (Minot and Sawyer, 2013). 

In this survey, almost all of the sample vegetable producers (99.2%) applied chemical 

fertilizer at least for one vegetable crop. This is justifiable that a high-value crop (such as 

vegetables) pay off the additional cost of modern inputs than a low-value crop. Urea and DAP 

fertilizers are the common types of fertilizer used by sample households.  

 

In addition to the use of inputs, optimal rate of application is essential to increase production 

and productivity. The mean quantity of chemical fertilizer (DAP and urea) used by sample 

farmers were 137 kilogram, and on average sample vegetable producers applied 200 kg of 

urea and DAP per hectare which is less than the recommended rate of about 320 kg of urea 

and DAP per hectare, determined in the manual for fruits, vegetables and root crops 

production technology package prepared by MoANR (2017). Organic fertilizers are highly 

recommended and expected to be well used in terms price and availability for vegetables. 

However, only few (26.2%) of sample producers used compost and manure for their vegetable 

production (Table 4.11). Application of compost and manure varies among the crop types. For 

example, relatively large proportion of producers (45.2%) used compost and manure for 

potato production. The reason may be that potato is more likely to be produced around 

homestead that ease labor and transport efforts. Efforts should be exerted on farmers to 

develop and use organic fertilizers in the study area.  

 

Table 4.11: Amount of fertilizers applied and proportion of users 

Vegetabl

e 

crop type  

N Proportion of users  Quantity of 

chemical fertilizer 

used in Kg 

Average 

rate of 

application 

(kg/ha)  

Recommende

d rate of 

application 

(kg/ha) Chemical 

fertilizer 

Compost 

and manure  

Mean  St.Dev. 

Onion  286 97.9 14.3 51.10 42.36 204 300 

Tomato  183 85.3 8.2 30.99 25.72 195 342 

Garlic 235 91.5 29.8 55.93 52.86 188 350  

Potato 207 90.8 42.5 46.30 38.61 231.4 - 

Cabbage 162 85.8 22.2 32.48 24.08 230.5 300 

Pepper 96 79.2 28.1 37.57 34.71 203 300 

Total  385 99.2 26.2 137.00 103.63 200 320 

Source: Computed from survey data  
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Most farmers sourced fertilizer from cooperatives in the region. About 91 percent of 

vegetable producer farmers obtained chemical fertilizer from farmers‟ cooperatives in the 

survey period. This figure is similar with ATA 2012 base line survey reported by Minot and 

Sawyer (2013) that 92 percent of farmers in Amhara region obtained fertilizer from 

cooperatives. Few farmers (6.8%) also bought chemical fertilizer from traders in the market 

and others (1.3%) obtained from other farmers.  

 

4.1.5.4. Seed  

 

Improved seed is one of the technologies that enhance production and productivity of crops. 

Improved seeds of different varieties are introduced in the study area. For example, the most 

adopted onion varieties are Adama Red and Bombe Red, tomato varieties are Cochoro and 

Melkashola in the study area. The survey result in Table 4.12 showed that 85.3, 61.3 and 43.8 

percent of onion, tomato and pepper producers applied improved seed varieties, respectively. 

Few farmers (6.3 %) of producing potato adopted new variety. Farmers responded that limited 

supply was the constraint for low use of improved potato seed. All farmers used improved 

seed variety for cabbage production, and no new variety was introduced and adopted for 

garlic crop in the study area. More should be done in developing and adoption of improved 

seed of different vegetable crops in the study area. Sample farmers used about 70 kilogram of 

the weighted average seed for their vegetable production in the survey year.  

 

Rate of seed application can also bring about difference in production efficiency in any of the 

crop. Sample households used improved seed of tomato, cabbage and pepper more than the 

recommended rate while they used less quantity of improved potato seed per hectare. Farmers 

applied improved onion seed nearly in the range of recommended rate, 2.9 kilogram per 

hectare compared to recommended rate of 3-4 kilogram per hectare. During group discussion, 

farmers also responded that particularly for potato improved seed, high cost and shortage of 

supply are important constraints for low use of improved seed. The results suggest that in 

addition to increasing the supply of improved seed, there is a need of improving the knowhow 

of farmers about the rate of application of vegetable seeds for higher production and 

productivity. 
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Table 4.12: Amount of seeds applied and proportion of users 

Vegetable 

crop type  

N Proportion of users  Average quantity of 

seed used in Kg 

Average improved seed 

application rate (kg/ha)  

 Improved  Local  Improved Local  Actual Recommended 

Onion  286 61.5 34.3 0.63  203.6  2.9 3-4 

Tomato  183 85.3 13.7 0.21  0.3  1.4 0.28 

Garlic 235 0 100 - 244.5  - 800 

Potato 207 6.3 87.4 197.5  298.9  1157.9 1900 

Cabbage 162 100 0 0.22  - 1.53 0.4 

Pepper 96 43.8 54.2 0.20  0.3  1.3 0.65  

Total  385 81.3 86.8 - - - 

Source: Computed from survey data  

 

Farmers mostly obtained improved seed of vegetables from cooperatives (34.3%), agricultural 

offices (25.2%) and traders or in the market (22.3%) as depicted in Table 4.13. Peer farmers 

and own seed developments are also another source of improved seed. Improved seed sources 

varied from crop to crop. For example, potato improved seed was not distributed during the 

survey year by either agricultural offices or cooperatives rather farmers obtained it from 

market, other farmers and from their own early year produce. These sources may be risky in 

terms of quality of the seed.  

 

Table 4.13: Sources of improved seed of different vegetable crops  

Crop type  Sources of improved seed (%) 

Own Traders (market)  Cooperatives Agricultural Offices  Other farmers 

Onion  21.1 14.3 16.4 7.7 5.6 

Tomato 0.5 9.8 37.7 33.9 4.4 

Potato 3.4 5.3 - - 3.9 

Cabbage  - 20.4 51.9 18.5 9.3 

Pepper  1 17.7 18.8 6.3 2.1 

Total  17.7 22.3 34.3 25.2 11.7 

Source: Computed from survey data  

 

4.1.5.5. Chemicals  

 

Although severe pest incidence was not observed during the survey year, considerable number 

of farmers applied pesticide chemicals for the production of vegetable crops in the study area. 

Of the total sample farmers 68 percent applied pesticide and herbicide chemicals for vegetable 

crops. Applications of pesticides depend on pest incident and crop types. Some vegetable 
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crops are highly susceptible for pests. For example, relatively large proportion of farmers, 

63.3 and 60.5 percent of households producing onion and cabbage, applied chemicals for 

these vegetable crops while 11.6 and 22.6 percent of households producing potato and garlic 

applied pesticide indicating that onion and cabbage are relatively highly susceptible for pests 

or there might be relatively substantial pest incidence for these crops in the survey year. 

Pesticide application rate also depends on pest incident and chemical types. However, sample 

vegetable producers replied that identification of chemicals for specific pests, time of 

application, rate of application, and growth stage of crop where pesticides are effective are 

most important problems encountered in pesticide chemical application. Hence, it is highly 

recommended that development workers and agricultural offices should exert a lot of efforts 

to raise farmers‟ awareness on pesticide application. The sources of pesticide and herbicide 

chemicals are also important factors for the appropriateness of the chemical types and its 

effectiveness. As shown in Table 4.14, about 51.5 percent of the chemical users purchased 

pesticides from traders. Cooperatives are another important sources of chemicals for farmers. 

About 53.1 percent of chemical user households obtained chemicals from cooperatives. 

Farmers also obtain chemicals from district level agricultural offices and from other farmers. 

Sources of chemicals from traders are relatively risky in terms of its effectiveness because 

traders may not only be responsible for the quality of the chemicals but also may have 

limitations to provide accurate instructions to farmers about the use these chemicals. Hence, 

cooperatives or public suppliers are better recommended as they are expected to deliver right 

chemicals for the right pest types, and at the same time they are expected to inform method of 

application to farmers.  

 

Table 4.14: Sources and proportion of households using chemicals (pesticide & herbicide) 

Characteristics  Crop type Total 

Onion  Tomato  Garlic  Potato Cabbage  Pepper  

Chemical user households of 

the respective crop producers 

(%) 

63.3 45.9 22.6 11.59 60.49 43.8 68.1 

Sources of 

chemicals (% 

of the users) 

(n=262) 

Traders 51.5 

Cooperatives 53.1 

Agricultural 

Offices 

0.08 

Other farmers 0.1 

Source: Computed from survey data  
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4.1.5.6. Irrigation  

 

Irrigation is one means for a good farm husbandry, better land utilization and stable and 

higher crop production. Particularly for high value marketable crops like vegetables, irrigation 

appears to be essential to achieve high level of productivity and profitability. Indeed, most of 

the survey households used irrigation for the production of vegetable crops. As shown in 

Table 4.15, of the total vegetable producers 96.1 percent of them used irrigation. Some 

vegetable crops can easily be produced using rain-fed, and others are not easily produced 

without irrigation. Of those households producing onion, tomato and cabbage, about 96.5, 88 

and 90.7 percent of them used irrigation, respectively. Substantial number of households 

(46.4%) produced garlic in rain-fed farming system. The result indicated that irrigation 

facilities are crucial for farmers to involve in vegetable production in the study area.  

 

Table 4.15: Proportion of households involved in irrigation for major vegetable crops 

Characteristics  Onion  Tomato  Garlic  Potato Cabbage  Pepper  All 

vegetables 

Irrigated households (% 

of the respective crop 

producers) 

96.5 88 53.6 70 90.7 70.8 96.1 

Non irrigated HH(%) 3.5 12.02 46.4 30 9.3 29.2 3.9 

Source: Computed from survey data 

 

Irrigation use varies significantly across districts depending on the availability and suitability 

of irrigation facilities. For example, in Libo Kemkem district 100 percent of vegetable 

producer involved in irrigation during the survey year, where as in Takusa district about 8 

percent of households produced vegetables without the use of irrigation (Table 4.16).  

 

Table 4.16: Proportion of households involved in irrigation by district 

Characteristics 

Districts Total  χ
2
-test 

Takusa  Libo 

Kemkem  

S. Achefer 

Households who 

irrigated (%) 

92.24 100 95.49 96.1 10.27*** 

Households who did 

not irrigate (%) 

7.76 0 4.51 3.9 

Source: Computed from survey data 
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Farmers obtained irrigation water from different sources. As indicated in Table 4.17, about 80 

percent of irrigation users discharged water from rivers and/or springs with some other 

combination of sources. Some respondents also used pond and hand-well for irrigation. No 

modern irrigation scheme was developed in the sample districts. Hence, concerned bodies 

should help farmers to develop alternative water sources suitable for irrigating more land. In 

Takusa and Libo Kemkem districts where Lake Tana is part of the district, about 26 and 27 

percent of the respondents used Lake Tana as a source of irrigation water for vegetable 

production, respectively. However, farmers had preferred to use the Lake shore for communal 

grazing instead of cropping. This is because of the potential dispute that could arise due to 

land right problem when the shore widen during the dry season. In addition, a new weed 

named water hyacinth that has aggressively been inhabiting the shore have become a severe 

threat  to better exploit the Lake shore either for irrigation or grazing.  

 

Table 4.17: Irrigation water sources and number of users by districts  

Source of irrigation water Districts Total  

Takusa 

(n=116) 

Libo Kemkem 

(n=136) 

S. Achefer 

(n=133) 

River/spring 75 (64.7)) 106 (78) 117 (88) 298 (77.4) 

Hand well 7 (6) 2 (1.5) 17 (12.8) 26 (6.8) 

Lake shore (from Lake Tana) 30 (25.9) 36 (26.5) 0 66 (17.1) 

Pond 4 (3.4) 4 (2.9) 4 (3) 12 (3.1) 

Note: Figures in parenthesis are percent 

Source: Computed from survey data 

 

4.1.6. Vegetables output and income 

 

Among the alternative vegetable crops grown in the study area, households may select one or 

more crops depending on the specific soil type, water sources, household resources, previous 

experience, interests and market access.  Large proportion of sample households, about 74, 61 

and 53 percent involved in the production of onion, garlic and potato crops, respectively 

(Table 4.18). Relatively few numbers of farmers (24.9%) engaged in pepper production. 

There was a statistically significant variation (<1% significant level) in the proportion of farm 

households engaged in the production of each type of vegetable crops among districts. Onion 

is the most important vegetable crop in Takusa and Libo Kemkem whereas potato is most 
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common vegetable crop in South Achefer district. Very small numbers of sample households 

(9.6%) were involved in pepper production in Libo Kemkem district. Hence, concerned actors 

involved in enhancing production and marketing of vegetables should give attention on the 

relative advantages of specific crops at specific districts.  

 

Table 4.18: Percentage of vegetable producer households by district 

Crop type  Districts (% of HH) Total  χ
2
 

Takusa 

n=116 

Libo Kemkem 

n=136 

S.Achefer 

n=133 

Onion  98.3 94.1 33.1 74.3 181.16
*** 

Tomato 66.4 52.2 26.3 47.5 41.72
*** 

Garlic 81.0 47.8 57.1 61 30.38
*** 

Potato 44 25 91.7 53.8 126.86
*** 

Cabbage 54.3 20.6 53.4 42.1 39.87
*** 

Pepper 36.2 9.6 30.8 24.9 27.52
*** 

Source: Computed from survey data 

 

The average quantity of each vegetable crop produced, yield, consumed and sold, and sales 

income generated from each vegetable crop is depicted in Table 4.19. The result shows that 

on averages a household produced about 38 quintals of vegetables during the survey year. 

Relatively large quantity of potato and tomato, on average 19 and 17 quintals were produced 

by the respective vegetable crop producers. The range of each vegetable crop output produced 

by households was very wide due to difference in land allocation and yield. The yield of most 

vegetable crops was found lower compared with the regional yield level of 2015/16 

production year. The average yield of tomato and cabbage in the sample households‟ level 

were 105.3 and 93.04 quintals per hectare respectively, slightly higher than the regional 

average yield, 96.54 and 85.77 quintals per hectare of the same crop (CSA, 2016). Whereas 

the average yields of onion, garlic, potato, and pepper of the sample households were found 

lower than the regional average yield. The result indicates that there is a need of improving 

productivity of these crops production in the study area.  

 

Since vegetables are highly marketable products, from the total quantity produced, except 

potato, more than 80 percent were supplied to the market by the sample households. About 27 

percent of potato produced was consumed by sample households. This is small proportions 

given that potato is among the list of major food crops that are consumed across the country. 
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The reason might be that about 70 percent of potato producer households in this survey 

engaged in irrigation where irrigation agriculture in the study area is mainly for market. The 

average sales income generated by sample producers from all vegetable crop production was 

31684.30 Ethiopian Birr during the survey year. Garlic producers appear to collect relatively 

higher income (50% of the total income) because price of garlic was higher than other crops.  

 

Table 4.19: Output and yield of each vegetable crop and sales income of producers   

Crop type Output (Qt)  

Mean (n=385) 

Average yield 

(qt/ha)  

% sold  Mean annual sales 

income (ETB) 

Onion  7.03 (6.949) 38.5 (20.58) 82.3 4753.15 

Tomato 7.90 (11.637) 105.3 (63.97) 89.2 3045.70 

Garlic  5.33 (6.177) 32.5 (12.48) 82.7 9835.90 

Potato 10.23 (18.18) 85.5 (42.27) 73.4 5174.35 

Cabbage  5.94 (10.025) 93.04 (52.65) 85.2 2056.65 

Pepper 1.71 (3.258) 40.9 (24.13) 88.7 2798.65 

Note: Figures in parenthesis are standard deviation  

Source: Computed from survey data 

 

4.2. Production Efficiency Estimation of Vegetable Production  

 

In this section, technical efficiency (TE), allocative efficiency (AE) and economic efficiency 

(EE) of vegetable producers were estimated, and factors influencing inefficiencies were 

identified. Two-step analysis was carried out in the efficiency estimation procedure. First, 

technical, allocative as well as economic efficiency of vegetable producer farmers were 

estimated from Cobb-Douglas stochastic frontier model and its dual cost function. Second, 

factors influencing the inefficiencies of vegetable producers were identified using Tobit 

model. 

 

4.2.1. Stochastic frontier analysis  

 

In the stochastic frontier efficiency analysis, Cobb-Douglas production function was found to 

be appropriate due to the fact that the dual cost frontier for estimation of allocative efficiency 

is required to estimate economic efficiency.  
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According to Greene (1991) and Baten and Hossain (2014), variation of distributional 

assumption of the inefficiency component gives different estimates. Lee (1983) also 

suggested that, since there are no a priori arguments for the choice of a particular distribution, 

one needs to base the choice and evaluation by statistical means. Hence, half normal, 

exponential and truncated-normal distributional assumptions of the inefficiency term in Cobb-

Douglas production model were compared using AIC, BIC and log likelihood value statistical 

criteria. The data shows truncated-normal distribution of the inefficiency term found best 

represented the data (Appendix Table 5).  

 

The descriptive statistics of those variables used in the estimation of efficiency scores in the 

Cobb-Douglas production function and dual cost function are described in the following 

Table 4.20. The inputs and output figures were taken as the natural logarithms of the data for 

efficiency analysis.  

 

Table 4.20: Summary statistics for variables used in efficiency score estimation  

Variables  Mean  Std. dev.  Minimum  Maximum  

Output (Qt/ha) 32.62 25.663 0.72 148.85 

Land (ha) 0.70 0.4688 0.125 2 

Labor (man-days) 85.37 44.546 16.4 240.4 

Seed (kg) 69.97 58.706 0.23 308.36 

Fertilizer (kg) 137 130.63 0 500 

Chemicals (lit) 1.06 1.289 0 7 

Price of land (Birr/ha) 12110.13 6948.355 3000 26000 

Price of labor (Birr/man-days) 60.49 14.559 25 100 

Price of seed (Birr/kg) 108.75 223.85 2 960 

Price of fertilizer (Birr/kg) 12.06 2.03 7.2 16.4 

Price of chemicals (Birr/lit) 210.24 52.57 60 500 

Source: Computed from survey data  

 

The estimation results of the stochastic frontier Cobb-Douglas production function with the 

assumption of truncated normal distribution of the inefficiency term is presented in Table 

4.21. The result showed that the null hypothesis of Z-test of no inefficiency component (H0: 

=0) was strongly rejected and proved that technical inefficiency exists in vegetable 

production. That is, the stochastic production frontier model is very different from the 

deterministic model specification in which there is only a statistical noise in the production 
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frontier. The degree of variation of the observed output due to technical inefficiency was also 

estimated using the variance parameter gamma (γ). The variance parameter gamma (γ) was 

significantly different from zero at one percent significant level and the coefficient was found 

to be 0.93 which indicates that the larger share (93%) of the variation of the observed 

vegetable output from its potential level was because of technical inefficiency in the study 

area.  

 

Table 4.21: Estimation results of Cobb-Douglas production function model  

Variable  Parameter  Coefficient  Std. Err. 

Intercept  β0 2.485***
 

0.393 

Ln(land) β1 0.606***
 

0.067 

Ln(labor) β2 0.095 0.072 

Ln(seed) β3 0.268***
 

0.023 

Ln(fertilizer) β4 0.013 0.038 

Ln(chemicals) β5 0.065
 

0.044 

Parameters     

Mu 

Sigma-Squired  

µ 


2
=

2
+

2
 

-1.168 

1.0094 

1.5711 

0.6593 

Gamma γ =
2
/

2
 0.9335*** 0.0399 

Log-Likelihood  

Likelihood-ratio test (H0: no inefficiency 

component; z) 

-246.69 

-5.56*** 

Note: *** indicate the level of significance at 1 percent. 

Source: Model result  

 

The estimates of coefficients and their standard errors of the Cobb-Douglas production 

function were also presented in Table 4.21 along with their statistical significance. The 

economic interpretation of the coefficients of the model is presented through the partial 

elasticities of outputs which mean the relative change in vegetable output from a percentage 

change in inputs. The coefficients also show relative importance of various inputs in 

vegetable production in the study area. As observed from the model result, all the estimated 

coefficients of inputs have the expected positive signs which are consistent with economic 

theory. The coefficient of land and seed are significant at less than 1 percent significant level 

signifying that both inputs are constraints in the vegetable production. Land has the highest 

elasticity of production implying that more vegetable output could be obtained by using more 

land for vegetables. The value of the coefficient of land shows that keeping other quantity of 

inputs the same, a one percent increase in vegetable land would increase vegetable output by 
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61 percent. This indicates land is the most limiting factor for vegetable production in the 

study area. Land for vegetable needs to be fertile, near to water sources, and accessible to 

infrastructure where perishable produce can easily be supplied to the market. Hence, land for 

vegetable could possibly be scarce relative to other inputs.  

 

Although there was apparent limitation in quantifying the amount of seed used due to 

aggregation, seed was found the second most limiting factor in the production of vegetable in 

the study area. The value of estimated coefficient of seed is 0.27 and is significant at less than 

1 percent significance level. For better production seeds of vegetables need to be certified 

improved variety. Shortage of seed supply was also found one of the constraints in the study 

area. Hence, it is advisable to increase the use of the two important inputs, land and seed to 

bring a high level of vegetable output. Labour, chemical fertilizer and chemicals (pesticide 

and herbicides) are inputs that were not found statistically significant, implying that vegetable 

producers perhaps over used labour, fertilizer, and chemicals relative to land and seed inputs. 

Technologies that enhance the productivity of labor, fertilizer and chemicals would achieve 

significant positive effects on vegetable production in the study area. The sum of the 

estimated coefficients of inputs (elasticities) was found to be 1.048 which numerically seems 

greater than one. However, in the chi square test statistic, where the null hypothesis is 

constant return to scale, the null cannot be rejected (Appendix Table 7) indicating that the 

farmers in the study area are operating in the constant returns to scale region. Thus, a 

proportional increase in all inputs would result in the same proportional increase in output.  

 

The above Cobb-Douglas production function model result was based on the aggregation of 

six different types of crops; onion, tomato, garlic, potato, cabbage and pepper outputs and 

inputs assuming that these vegetable crops are produced relatively under similar management 

practices. To check the robustness of the aggregated efficiency estimation, separate estimation 

of most important crops in terms of household participation; onion, garlic and potato and their 

aggregates were carried out. The estimation results of the stochastic frontier Cobb-Douglas 

production function for the three crops and their aggregates is presented in Table 4.22. The 

result showed that the null hypothesis of Z-test of no inefficiency component (H0: =0) was 

strongly rejected for both the individual crops and the aggregate estimation and proved that 
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technical inefficiency exists in both cases. The degree of variation of the observed output due 

to technical inefficiency, the variance parameters gamma (γ), were also found to be 0.91, 

0.78, 0.81 for onion, garlic and potato, respectively and 0.94 for the aggregates which 

indicates that the larger share of the variation of the observed crop outputs from the potential 

level were because of technical inefficiency for individual crops as well as for aggregate 

estimation.  

 

It was also found that the coefficient of land is significant at less than 1 percent for all 

individual crops as well as for aggregate estimation procedure. This indicates land is the most 

limiting factor for vegetable production in the study area.  Seed was also found significant 

except for garlic at less than 1 percent significant level signifying that both inputs are 

constraints in the vegetable production. Apart from slight variation, for example fertilizer 

found significant for garlic crop and chemicals for potato (Table 4.22), the individual crop 

efficiency estimation is consistent with the previous six crop aggregated efficiency estimation 

procedure. This result may guarantee the assumption that vegetable crops require similar 

management procedure, and aggregated production efficiency analysis could be reasonable.  

 

Table 4.22: Results of Cobb-Douglas model for individual crops and their aggregates  

Variable  Parame

ter  

Crop Type Aggregate 

Onion Garlic Potato 

Coeff. Std.

Err. 

Coeff. Std.

Err. 

Coeff. Std.

Err. 

Coeff.  Std.

Err. 

Intercept  β0 1.8399*** .1285 1.331*** .2200 .9179*** .2214 .8241*** .1463 

Ln(land) β1 3.061*** .2667 2.277*** .2543 3.1735*** .3963 1.515*** .1787 

Ln(seed) β 2 .0285** .0112 .0518 .0483 .2998*** .0466 .3726*** .0252 

Ln(fertilizer) β 3 .0216 .0376 .0795
***

 .0199 .0066 .0229 .0577 .0375 

Ln(chemicals) β4 .0964 .0534 .0503 .1191 .5851** .2561 .0342 .0509 

Parameters           

Sigma-

Squired 


2
=

2
+


2
 

.5614 .0644 .2307 .0422 .4155 .0661 .667 .066 

Gamma γ  .9148 .7844 .8056 .9386 

Log-Likelihood  -184.582 -76.382 -124.506 -267.562 

Likelihood-ratio test of 

Sigma υ= 0; chi
2
 

 

34.58*** 

 

5.15** 

 

10.31*** 

 

31.56*** 

Number of observations  286 235 207 381 

Note: **, *** indicate the level of significance at 5 and 1 percent. 

Source: Model result  
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From the dual cost function, derived from the stochastic frontier production function for the 

aggregated crops, technical, allocative and economic efficiencies of sample vegetable 

producers were calculated analytically. The summary statistics of the estimated technical, 

allocative and economic efficiency indices are presented in Table 4.23. The mean technical 

efficiency (TE) of the sample vegetable producer households was found to be 0.67 with a 

minimum of 0.095 and maximum of 0.95. The result indicates that there is a possibility for an 

average farmer to increase the level of output by 33 percent if he/she would produce at fully 

efficient level with the given level of inputs and technology. It also means that if the average 

farmer of the sample could achieve the TE level of his most efficient counterpart, then he 

could increase his output by 30 percent approximately i.e., (1-0.67/0.95)*100. To elaborate it 

more, for an average producer having an output of 32.6 quintals, 30 percent technical 

efficiency improvement yields 9.8 quintals additional output. This is not slight, given that 

nearly 40% of the producers operate at below average efficiency level (Table 4.22). Hence, 

there is considerable room to increase agricultural output where farmers cultivate vegetables 

without additional inputs, given the existing technology in the area studied. 

 

The mean level of allocative (AE) and economic efficiency (EE) was also estimated to be 

0.58 and 0.39, respectively. According to this result, the average farmers would be able to 

reduce their actual costs of vegetable production by 61 percent by operating at full technical 

and allocative efficiency levels to produce the existing level of output. Economic efficiency 

indices also varied considerably, a minimum of 0.08 and a maximum of 0.91 showing that 

there was a great potential for increasing vegetable output and decreasing costs of production 

with the existing level of resource base for producers. 

 

Table 4.23: Summary statistics of efficiency indices 

Type of efficiency  Mean Std. dev Minimum Maximum Below mean 

(% of households) 

TE 0.67 0.1795 0.095 0.95 40.5 

AE 0.58 0.2064 0.11 0.99 51.7 

EE 0.39 0.1780 0.08 0.91 55.6 

Source: Computed from model result   
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The distribution of efficiency indices indicated in Figure 4.2 shows that about 20 percent of 

vegetable producers had technical efficiency score below 0.50 and more than 93 percent of 

the farmers had technical efficiency score lower than 0.90 which also revealed the existence 

of more prospects for producers in increasing production through improving technical 

efficiency in vegetable production in Lake Tana basin. About 39 percent of vegetable 

producers also had AE score of below 0.50, and 17.9 percent of producers were in the 

allocative efficiency range of 0.70 -0.80 followed by 13.5 percent of producers within the 

range of 0.80-0.90.The results signify that farmers in the study area are worse allocatively 

efficient than technically. The reason may be producers are less aware of cost reduction 

techniques in production. More than 69 percent of vegetable producers had EE score of below 

0.50, and 56 percent are below mean EE level indicating that there is a large possibility to 

improve economic efficiency of vegetable producers in the study area. No producer had full 

TE, AE and EE score in these estimates. In general, such a wider variation in efficiency scores 

indicates farmers‟ inefficiency in utilizing their resources, which further implies the existence 

of wider scope for improvement of vegetable production in the study area. 

 

 
Figure 4.2: Frequency distribution of efficiency scores 

Source: Computed from model result  
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4.2.2. Sources of inefficiency in vegetable production  

 

After estimating efficiency levels of households (for the aggregates of six vegetable crops) 

and determining the presence of efficiency variations among households, the next task of this 

study was identifying factors that cause inefficiency of producers. To carry out it, first the 

inefficiency scores used as dependent variables are obtained by deducting the results of 

technical, allocative and economic efficiencies from 1.00 and these inefficiency scores of 

sample households were regressed against socio-economic, demographic, institutional and 

market access variables that are expected to affect inefficiency levels using Tobit model. This 

method was selected because the inefficiency indices estimated from stochastic frontier model 

and dual cost function were limited between zero and one that could possibly be censored.  

 

The Tobit regression results of all technical, allocative and economic inefficiencies are 

presented in Table 4.24. The model result shows that the linear predictions of technical, 

allocative and economic inefficiency were estimated to be 33, 42 and 61 percent, respectively. 

And the expected values of TI, AI and EI for the positive values of inefficiency were also 

estimated to be 34, 43 and 61 percent respectively which are almost similar with the linear 

prediction of the model. This is because much of the observed inefficiency scores are fall 

under values greater than zero. Again the predicted probabilities of inefficiency scores to be 

greater than zero are about 97.5, 98.4 and 99.9 percent for TI, AI and EI, respectively which 

once more indicates the probability of inefficiency scores are greater than zero.  

 

Table 4.24: Results of Tobit regressions on TI, AI and EI of vegetable production  

Variables 

TI AI EI 

Coefficient 

(Std. Err.) 

Marginal 

Effects  

Coefficient 

(Std. Err.) 

Marginal 

Effects 

Coefficient 

(Std. Err.) 

Marginal 

Effects 

Age  -0.003*** 

(0.001) 

-0.003 

-0.003 

-0.001 

0.001 

(0.001) 

0.001 

0.001 

0.000 

-0.002 

(0.001) 

-0.002 

-0.002 

Sex  0.135*** 

(0.044) 

0.135 

0.125 

0.026 

0.119** 

(0.051) 

0.119 

0.112 

0.015 

0.168*** 

(0.043) 

0.168 

0.168 

0.000 

Marital status  0.078** 

(0.033) 

0.078 

0.066 

0.037 

0.058 

(0.038) 

0.058 

0.051 

0.015 

0.094*** 

(0.033) 

0.094 

0.094 

0.001 
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Variables 

TI AI EI 

Coefficient 

(Std. Err.) 

Marginal 

Effects  

Coefficient 

(Std. Err.) 

Marginal 

Effects 

Coefficient 

(Std. Err.) 

Marginal 

Effects 

Livestock -0.009* 

(0.004) 

-0.009 

-0.008 

-0.003 

0.017*** 

(0.005) 

0.017 

0.016 

0.004 

0.010** 

(0.004) 

0.010 

0.010 

0.000 

Total land 0.036** 

(0.018) 

0.036 

0.031 

0.012 

-0.033 

(0.021) 

-0.033 

-0.030 

-0.007 

0.003 

(0.018) 

0.003 

0.003 

0.000 

Mobil 

ownership  

-0.061*** 

(0.021) 

-0.061 

-0.054 

-0.018 

0.014 

(0.024) 

0.014 

0.012 

0.003 

-0.030 

(0.021) 

-0.030 

-0.030 

-0.000 

Credit  -0.031 

(0.019) 

-0.031 

-0.027 

-0.011 

-0.017 

(0.022) 

-0.017 

-0.016 

-0.004 

-0.038** 

(0.019) 

-0.038 

-0.038 

-0.000 

Non-farm 

activity  

-0.014 

(0.027) 

-0.014 

-0.012 

-0.005 

0.088*** 

(0.031) 

0.088 

0.082 

0.013 

0.060** 

(0.026) 

0.060 

0.060 

0.000 

Number of 

plots  

-0.004 

(0.015) 

-0.004 

-0.004 

-0.001 

-0.031* 

(0.017) 

-0.031 

-0.029 

-0.007 

-0.024 

(0.015) 

-0.024 

-0.024 

-0.000 

Planting 

method 

-0.008 

(0.018) 

-0.008 

-0.007 

-0.003 

-0.065*** 

(0.020) 

-0.065 

-0.059 

-0.013 

-0.053*** 

(0.017) 

-0.053 

-0.053 

-0.000 

Distance to all-

weather road 

0.008*** 

(0.003) 

0.008 

0.007 

0.003 

-0.002 

(0.003) 

-0.002 

-0.002 

-0.000 

0.005* 

(0.003) 

0.005 

0.005 

0.000 

Constant 0.422*** 

(0.06)  

0.430*** 

(0.069)  

0.684*** 

(0.059) 

 

LR chi
2
  44.18*** 41.99***  48.09***  

Pseudo R
2
  -0.19 -0.34  -0.20  

Log likelihood   137.463 82.625  142.717  

Linear prediction  0.33 0.42  0.61  

Expected value of 

inefficiency for ineffi.>0 

0.34 0.43  0.61 

 

Predicted probability of 

inefficiency >0 

0.975 0.984  0.999 

 

      

Note: ***, ** and * indicate the level of significance at 1, 5 and 10 percent, respectively. 

 Marginal effects are computed only for significant variables and value in cell explain 

jX

yE



 )(
(Total change), 

jX

yE



 )( *

(Change in expected value) and 
    

j

LU

X

ZZ



 
(Change in 

probability) 

Source: Model result  
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According to the above Table 4.24 results of the model, sex and livestock holdings were 

found to be important variables affecting all technical, allocative and economic inefficiency of 

vegetable producers. Age of the household head and mobile ownership were also found to 

reduce technical inefficiency of vegetable producers significantly. In addition, non-farm 

activity and planting methods significantly influenced both allocative and economic 

inefficiency. Female household head and household head with spouse are found to increase 

production inefficiency where as large number of vegetable land plots and row planting 

enhance allocative efficiency. The degree of the unit change of these variables on inefficiency 

levels of vegetable producers were discussed in the following subsequent paragraphs.  

 

Age of the household head determines technical inefficiency (TI) of producers negatively at 

less than 1 percent level of significant. It implies that because older farmers are expected to 

have better knowledge and skill accumulated overtime, they can use their knowledge and skill 

to reduce technical inefficiency more than the lower aged farmers. In addition, the computed 

marginal effects of age showed that a one year increase in household age would decrease the 

overall probability and levels of technical inefficiency by about 3 percent and the expected 

value of technical inefficiency for positive values would decrease by the same percent (3%). 

Moreover, a one year increase in age of the household head would decrease the probability of 

technical inefficiency to fall under positive values by only one percent. Reduction in technical 

inefficiency with increasing in age of household head was supported by various studies. 

Iráizoz et al. (2003) in their study on technical efficiency of horticultural production in Spain, 

and Adugna et al. (2017) sweet potato efficiency analysis in southern Ethiopia found that 

higher age of the household head contributes to increasing technical efficiency or decreasing 

technical inefficiency. 

 

Sex of the household head affects all technical, allocative and economic inefficiencies 

positively indicating that female headed households are more technically, allocativelly and 

economically inefficient. From the marginal effect analysis, the coefficients of this variable 

indicated that as the household tends to be led by female, the overall probability and level of 

technical, allocative and economic inefficiency would increase by 14, 12 and 17 percent, 

respectively. The result also showed that as the household head became female, the expected 
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value of TI, AI and EI for positive values of them would increase by 13, 11 and 17 percent, 

respectively.  This could be due to the reason that female household heads do have additional 

household activities and less access to information and market in the study area. Shrestha et 

al. (2014) also found that technical efficiency declines as the household is led by female in 

vegetable production in Nepal. In contrary to our result, Akhamin et al. (2017) found that 

female vegetable farmers are found to be more technically efficient than male farmers in 

vegetable farming in Cameroon. They argued that women in Cameroon are more engaged in 

vegetable production while men engaged in cocoa and coffee production. Hence, women have 

had accumulated more experience in cultivating these crops compared to their male 

counterparts.  

 

Marital status of the household head, in this regression taken as dummy variable (1 household 

head with spouse 0, otherwise), significantly affect technical, and economic inefficiency 

positively meaning that household head with spouse is less efficient than household head 

without spouse. The coefficient of the marginal effect showed that a household head with a 

spouse would increase the expected values of TI and EI in the limit of positive values by 6.6 

and 9.4 percent with an overall increase in the probability and the level of efficiencies by 7.8 

and 9.4 percent, respectively compared with the household head without spouse. The possible 

explanation might be that household head with a spouse requires more time to inform and 

argue on number of agricultural production decisions with the spouse. Some decisions must 

be made on time otherwise adversely affect the final result such as production efficiency.   

 

The amount of livestock owned, which is a proxy for estimating wealth status of a farmer, has 

a negative and significant effect on technical inefficiency in vegetable production at ten 

percent level of significance. Farmers who owned more number of livestock were technically, 

less inefficient than those who owned a few number of livestock in the production of 

vegetables. This is because livestock provides manure fertilizer and is a source of income that 

can be used to purchase the necessary agricultural inputs. On the other hand, this variable had 

also positive and significant effect on allocative and economic inefficiency indicating that 

households with large number of livestock are less allocatively and economically efficient. 
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The possible explanation may be that livestock could compete for production resources. This 

result is consistent with the finding of Temesgen and Ayalneh (2005). 

 

As shown in Table 4.24 a positive and statistically significant relationship between land 

holding size and technical inefficiency at less than five percent level of significance supports 

the notion that small-size farms have an advantage of efficiency over the other farms in the 

sample. This result is in line with Jemma, (2008). On the contrary, Denkoh et al. (2013) and 

Rajendran et al. (2015) found that there is linear relationship between farm size and technical 

efficiency implying that large farms are technically more efficient than small farms because 

large land holding farmers are more likely to employ modern agricultural practices and hence 

could be more efficient. Moreover, the result of marginal effect shows that a unit increase in 

farm size would result in 3.6 percent increase in the overall probability and level of 

inefficiency and 3.1 percent increase in the expected value of the positive parts of technical 

inefficiency.   

 

Mobile phone ownership is related with information access and help producer to obtain up-to-

date market information that enables them for better resource utilization. The coefficient of 

mobile phone ownership had negative and statistically significant effect on technical 

inefficiency at 1 percent level of significant. The result implies that a farmer who owns a 

mobile phone has a better market information access and hence less likely to be inefficient in 

vegetable production than those farmers who do not own mobile phone. The mean technical 

efficiency of farmers who own mobile was 0.69, while farmers without mobile were 0.61. As 

shown in the model result, expected technical inefficiency would decrease by 5.4 percent as 

non mobile owner producer own and use mobile phone.  

 

Access to credit permits a farmer to reduce inefficiency by overcoming liquidity constraints 

which may affect their ability to apply inputs and implement farm management decisions on 

time. Use of credit therefore lessen financial constraints, ensures timely acquisition and use of 

inputs, and results in decreasing inefficiency. The result ensured that the effect of credit is 

negatively and significantly related with economic inefficiency. That is, farmers who had 

obtained credit within the past three years were economically less inefficient than those who 
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did not obtain credit. Thus, credit is one of the crucial services to increase economic 

efficiency in vegetable production in the study areas. Those who acquired credit, relative to 

non-credit users would reduce the overall probability and level of economic inefficiency by 

3.8 percent. The expected values of economic inefficiency considering only the positive 

values of it would also decrease by the same percent for households who acquire credit 

relative to non credit users. This finding is in line with number of studies. Jemma (2008) in 

Ethiopia, Khan and Saeed (2011) in Pakistan, Shrestha et al. (2014) in Nepal, and Biam et al. 

(2016) in Nigeria, found that credit service enhance production efficiency. Obare et al. (2010) 

also argued that borrowers may be, in comparison to their counterparts, more motivated to 

allocate inputs efficiently to realize maximum returns in order to repay the credit in potato 

producers in Kenya.  

 

The result of Table 4.24 also reveals that non-farm activity has positive and significant effect 

at 1 and 5 percent level of significance on farmers' allocative and economic inefficiency. 

Being involved in non-farm activities may have a systematic effect on the production 

efficiency of farmers. This is because farmers may allocate more of their time to non-farm 

activities and thus may compete the time to be allocated for agricultural activities. On the 

other hand, incomes from non-farm activities may be used as extra cash to buy agricultural 

inputs and can also improve risk management capacity of farmers. However, the result shows 

that competition effect of non-farm activity has dominated its income effect.  

 

The variable planting method was included into the model to find out if there is a connection 

between planting method and production efficiency. The outcome showed a highly significant 

negative effect on allocative and economic inefficiency suggesting that farmers who practice 

row planting would reduce allocative and economic inefficiency, perhaps the method 

economize production inputs. The coefficients of marginal effects showed that a change in the 

planting method from broadcasting to row planting would decrease the probability and level 

of allocative and economic inefficiency by 6.5 and 5.3 percent and the expected values of 

allocative and economic inefficiency for the positive values would decrease by 5.9 and 5.3 

percent, respectively. The probability of allocative and economic inefficiency to fall under 
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values greater than zero would also reduce by 1.3 and 0.02 percent when the household head 

shift the planting method to row planting.  

 

Distance to all-weather road positively and significantly affects technical and economic 

inefficiency as expected. The longer the distance of producers‟ home from all-weather road 

the lower the access to transport the produce to market. Poor access to market for the 

perishable produce could increase the risk of market loss which in turn discourages producers 

to boost vegetable production and production efficiency. The marginal effect coefficients of 

the model for distance to all-weather road showed that the overall effect on probability and 

level of technical and economic inefficiency would increase by 0.8 and 0.5 percent as a 

farmer‟s home gets far from all-weather road by one kilometer. Rajendran (2014) in his study 

of technical efficiency of fruit and vegetable in India also found that technical inefficiencies 

increase with distance of the farm from the main access road.  

 

4.3. Market Analysis  

 

In this topic, structure, conduct and performance of vegetable market and characteristics of 

market participants together with the associated constraints and opportunities that could bring 

about more competitive market settings were discussed. The first sub-topic is about major 

participants of vegetable marketing and their functions. Market structure in terms of number 

and size of vegetable buyers using concentration ratio and Gini coefficient, and barriers to 

entry to the market and exit conditions were also discussed in this sub-topic. The second sub-

topic concentrates on buying and selling behavior of participants in terms of price setting, 

group action, and information dissemination. The third sub-topic analyzed the performance of 

the vegetable market by estimating margins, costs and price distribution along the marketing 

channel. 

  

4.3.1. Market structure analysis  

 

Agricultural product suppliers are large in number but small in size and dispersed in space. 

Hence, they do not have a possibility of dominating market, and the agricultural product 
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market from the sellers‟ perspective is more competitive compared to industrial products. 

Agricultural product buyers are relatively few in number. Hence, explaining the number, size 

and functional characteristic of traders involved in vegetable marketing enable us to 

understand the competitiveness of the market. The following paragraphs focus on major 

vegetable market actors and their functions.  

 

4.3.1.1 Major actors of vegetable market and their functions   

 

The major actors involved in vegetable marketing system in the study area are producers, 

assemblers, wholesalers, retailers, brokers and consumers. Farmers are key suppliers in the 

market. Assemblers, wholesalers, retailers and brokers are all function in the market to deliver 

the produce from producers to final consumers by creating place and time utility. Details of 

each participant functions and characteristics were discussed below.  

 

Producers: Vegetable producers are suppliers of vegetable crops to the market and the 

starting point in the market channel. They produce and supply one or more type of vegetable 

crops. These farmers sold the crop at farm field, roadside or the nearby market place. Only 

few farmers were able to sell at home. Road side sale is restricted to small number of 

producers. Only few farmers (8%) were involved in selling vegetables mainly tomato, garlic 

and cabbage at road side. This may be because farmers who have easy access to road would 

have simultaneously easy access to market place. 

 

About 21 percent of farmers sold vegetables at farm gate. In areas where transportation is 

accessible for vehicle or cart in terms of topography, farmers may prefer farm gate sale than 

transporting the produce to market to reduce market risk. The survey data showed that in Libo 

Kemkem and South Achefer districts where 42 and 72 percent of the districts are plane, about 

23 and 32 percent of farmers were involved in farm-gate sales, respectively, while in Takusa 

district where only 26.5 percent of land is plane, only 8 percent of farmers were involved in 

farm-gate. Hence, access to transport could determine the farmers‟ decision on where and for 

whom to sale.  
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Farm gate buyers are assemblers, and district and outside the district wholesalers. Although 

sample households obtained market information from peer farmers and the nearby market 

place, brokers are the main source of information to search farm-gate buyers. Farmers did not 

have access to market information specifically outside the district unless they use brokers. 

Hence, producers to involve in farm gate sales, they first inform the rural brokers their 

intention to sale their produce at farm-gate. Some farmers harvested the produce after they 

negotiate and agreed on the price and quantity to be delivered with brokers, while others 

harvested the produce before market search. This may perhaps depends on crop types and 

volume of production. This decision is mainly dependent on the volume of production and 

type of vegetable crop. Farmers producing small volume can harvest without prior market 

search because small quantity of the produce can be sold at road side, or can be taken to 

market place with little transport complexities incase farm gate buyers could not be found, 

whereas farmers relatively producing large volume need to search market before harvest. The 

perishability of the crop also determine the time of market search. Onion, for example can 

stay unspoiled for about one more week after harvest and ready for sale, whereas tomato on 

the other hand remains unspoiled only for two days after harvest. Hence, tomato producers 

need to search farm gate buyers before harvesting the crop. Farmers replied that because of 

the relative perishability of tomato, they tend to prefer onion production than tomato (about 

74 percent of households involved in onion production and 48 percent in tomato). 

 

Once, farmers harvested and collected the crop on an open field for sale, brokers negotiate 

price on behalf of buyers. When they agreed on price, wholesalers or brokers bring truck and 

occasionally cart and weighing is done at the presence of both farmers and buyers or brokers. 

Farmers check the accuracy of the weighing machine by measuring their own weight. 

However, they replied that during weighing some buyers change the scale of the measurement 

and some farmers lost because of this act. Farm gate buyers on the other hand complained that 

producers are uninterested to reduce the wetness of the crop (specifically onion) to get higher 

weight per container (in this case sack) indicating lack of standard quality of the produce. 

Wholesalers at farm-gate made payment on cash. Very few farmers replied that payment can 

be delayed for some days even for a week. Assemblers coming from the district towns are 

also possible farm-gate buyers. They negotiate directly with farmers and assembled.  
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In vegetable fields where transport is inaccessible, farmers could not sell at farm gate. 

Assemblers, wholesalers as well as brokers are not interested to visit inaccessible areas 

though vegetable production is assured. Most farmers used to take the produce to spot market 

by animals and sold directly to wholesalers, assemblers, retailers or consumers. About 95.8 

percent of farmers experienced in selling their vegetable crops at spot market together with 

other alternative outlets. Price of vegetables at spot market was found better than at farm gate. 

However, farmers responded that during peak production season where large number of 

farmers took the produce to spot market , buyers together with brokers formed instant 

grouping and able to fix lower price at a specific market day. This act was known at Adis 

Zemen market, one of the sample district markets. Farmers could not respond by forming 

their own group, perhaps because of being large in number and diverse in financial interests. 

In addition, due to the perishability of vegetables, there is no possibility of returning the crop 

back home. This forced producers to sell at the prevailing prices and they could be losers. 

Farmers in group discussion confirmed that this grouping of wholesalers and brokers at a 

specific market mentioned above, are extremely discouraging. Lack of buyers at all was also 

identified in some peasant administration. For example, cabbage producers in Chimera and 

Achera peasant administration in Takusa district told that they sometimes used cabbage for 

animal feed due to lack of market.  

 

Assemblers: Assemblers are one of the vegetable market actors who transfer vegetables from 

producers to other traders. Of the 21 assemblers interviewed all of them are male. Five of 

them were above grade 10 and all of them could read and write. Age ranges from 24 to 55 

with the average of 41years (Appendix Table 6). The main function of assemblers are 

collecting vegetable crops specifically onion, tomato and garlic from surrounding farmers at 

farm-gate, roadside, small local market or at farmers home and further transport it to district 

towns to sell to wholesales or retailers. About 57 percent of the assemblers engaged in 

assembling activities only during main production season where most farmers increased 

supply of the produce. During slack production season they had involved in farming or any 

other business activities. They collected significant amount of produce, on average 16.5 

quintal of onion, 9.9 quintal of tomato, 7.8 quintal of garlic and 19.05 quintal of potato 

weekly during peak production period (February to mid May). As shown in Table 4.25, 
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Assemblers sold most of their holdings to retailers and district wholesalers. They sold small 

proportion of their total vegetable procure (8.8%) to outside the study area; Addis Ababa, 

Dessie, Woldiya, Mekele and Oromiya region.  

 

Table 4.25: Assemblers weekly holding and sales of each vegetables crop  

Vegetabl

e crops  

Assembler

s involved 

(%) 

Mean 

holding 

per week 

(Qt) 

Quantity sold (%) 

Consu

mers   

Retailer

s   

District 

wholesaler

s  

GB 

wholesaler

s  

Outsid

e the 

region  

Onion    85.7 16.5 2.3 26.3 29.6 24.3 17.6 

Tomato   57.1 9.9 9.1 20.2 47.1 11.1 12.6 

Garlic    66.7 7.8 - 10.8 68.1 12.05 9.04 

Potato    52.4 19.05 18.3 58 23.8 - - 

Cabbage 9.5 0.95 15 85 - - - 

Pepper   9.5 0.24 - 100 - - - 

Total  100 54.4 9 35.6 35.6 11 8.8 

Source: Computed from survey data  

 

Another most important function assemblers contributed to the vegetable market chain is 

identification of the quality of the produce. Although there were no predetermined quality 

standards for any of the vegetable crops in the study area, they try to identify quality produce 

using their own recognized quality criteria for each crop. Quality for onion is identified based 

on its dryness, size, variety (local or improved), firmness, and color. Quality measurement in 

tomato is based on its size, pest free, flesh and mature green, and garlic depends on its size, 

color, and dryness. Based on those quality measures, assemblers select the quality crops from 

farmers. Farmers may use unsold vegetables for their own consumption or discard it. 

Basically, selections of quality products exist at every stage in the market chain. This is 

because on one hand, the produce can be perished and damaged along the chain and on the 

other hand, buyers do have different perspectives of quality. However, rural assemblers are 

the first quality detectors as they are collectors of the produce from the producer farmers. 

According to respondent farmers, assemblers provide asymmetric market information in favor 

of their benefits.   

 

Brokers: Brokers exist between each stage in the chain. They do not handle any of the 

products but facilitate buying, selling and transport activities between farmers, assemblers, 
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wholesalers, retailers and transporters. Seven brokers from sample districts and four from 

regional towns were interviewed for this study. They mainly broker onion and/or tomato. 

There was no clear distinction between rural and urban brokers. The only difference is that 

urban brokers reside in district towns whereas the rural brokers are living in rural area and 

most of the rural brokers do farming during off vegetable production season. Both of them 

could make their business in urban as well as rural area. The mean age of the brokers 

interviewed was 34.7 with range of 27- 48. All of them are male and literate with grade 

ranging from 2 to 12 (Appendix Table 6). All had mobile telephones. All of them were 

Orthodox Christians. Three of them were single. Three of them were doing brokerage only 

during peak production season. Eight of them have done brokerage permanently but they have 

been doing it not only for vegetables but also for other cereal crops.  

 

Brokers in the study area sometimes act as commission agents and purchase the produce on 

behalf of the buyers. They prepare transport vehicle, participate in weighing and made 

payment for farmers. Brokers are expected to be flavor for the smooth and easy flow of the 

produce along the marketing channel. However, in practice they sometimes make the market 

rigid in pricing and information flow. In this study too, brokers at rural and district level 

market were found to determine price by creating information asymmetry in the market. They 

received price information from assemblers and wholesalers from in and outside the district 

and tried to set price lower than the wholesale price plus other transaction costs. Hence, onion 

and tomato market, especially farm gate outlet where most farmers used brokers, are 

functioning with transparency problem.  

 

Wholesalers: Wholesalers are the largest participants of the vegetable marketing system in 

terms of volume of purchase. They used to buy onion, tomato, garlic and potato from farmers 

at the district market or on the farm field and sold it to consumers, retailers, or wholesalers 

coming outside the region. Wholesalers for this analysis are categorized as district 

wholesalers who collect vegetables from producers and assemblers at district level, and 

Gondar and Bahir Dar (GB) wholesalers which reside in Gondar and Bahir Dar towns. 

Twenty five wholesalers from the three districts and 5 wholesalers from Bahir Dar and 

Gondar town each, a total of 35 wholesalers were taken as a sample for this analysis. About 7, 
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10 and 8 vegetable traders were found actively functioning during the study period as 

wholesalers in Takusa, Libo Kemkem and South Achefer districts, respectively. All 

wholesalers are male with the average age of 39 years and average family size of 5. The 

education level of the sample wholesalers ranges from a minimum of read and write to a 

maximum of grade 10 complete. In terms of religion, 4 of them were Muslims and the rest 

were orthodox Christians. Three of them were single and the remaining were married (Table 

4.26). They did have average experience of 13.05 years with a minimum of 4 and a maximum 

of 30 years. While 28 of the wholesalers had involved in vegetable trade throughout the year, 

seven of them had done it only at peak production season. No one was found to stop the 

business in the near future.  

 

District wholesalers purchased 67 percent of vegetables from farmers and 33 percent from 

assemblers during peak production season (from February to mid -May) (Table 4.26) and sold 

most of their purchases (64%) outside the study region (Addiss Ababa, Oromiya and Tigrai 

region), 12 percent to GB wholesalers, 21 percent to retailers and 3.2 percent to consumers of 

their respective districts. GB wholesalers also bought from farmers, assemblers and district 

wholesalers and sold most of the vegetables handled (88%) to Gondar and Bahir Dar retailers. 

Both district and GB wholesalers have better communication access than farmers and other 

traders. However, farmers and other traders claim that wholesalers may not be interested to 

openly disseminate market information they obtained to farmers and other traders. Taking 

perishability of the produce as an opportunity, wholesalers had also made instant grouping 

with brokers to determine price at a specific market day. This occurred during peak 

production season where large number of farmers harvested and supplied the produce to the 

market. The group formation could increase bargaining power of traders.  

 

Wholesalers have also came from outside the study area; Addis Ababa, Mekele, Adama and 

East Oromiya region at peak production season. They occasionally come to the district in 

person. In most cases, they have done this business through brokers (in this case brokers act 

as commissioners). They negotiate with brokers of the district to agree up on price, and 

quantity with reasonable quality standard. When they agreed, brokers purchase vegetables 

from farmers on behalf of wholesalers. In this case, brokers are also responsible to search 
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transport vehicle, weighing and loading activities. Wholesalers in turn sent money through 

banks before or after delivery depending on the level of trust between them. There was no 

written agreement between them but it is done through trust developed through continuous 

business activities. In this type of business functions, brokers receive commission only from 

wholesalers. Brokers are suspected to buy the produce with lower price than the price agreed 

with the wholesalers. One of the key informant responded that brokers/commissioners could 

earn more than producer farmers per unit by creating price information asymmetry. This 

could be possible due to perishable nature of the produce and farmers‟ lack of up-to-date price 

information.  

 

Table 4.26: Wholesalers demographic characteristics and proportion of vegetables transacted 

Variable category  Total 

(n=35) 

District 

wholesalers 

(n=25) 

GB wholesalers 

(n=10) 

χ
2
/t-

test 

Age (mean) 39.03 38 41.7 1.39 

Family size (mean) 5 4.7 5.8 1.80 

Marital status (%)  

        Single  

        Married  

 

8.6 

91.4 

 

12 

88 

 

0 

100 

 

1.31 

Religion (%)  

        Orthodox Christian  

        Muslim  

 

88.6 

11.4 

 

88 

12 

 

90 

10 

0.03 

Experience (mean) 13.06 12.6 14.2 0.83 

Specific business season (%) 

      All year round  

      Only peak production season  

 

80 

20 

 

72 

28 

 

100 

0 

 

3.5* 

Proportion purchased from (%) 

      Farmers  

     Assemblers 

 

61.5 

38.5 

 

80 

20 

 

24.2 

75.8 

 

Proportion sold to (%) 

     Retailers  

     Outside the study region  

 

43.5 

45.3 

 

21 

64.6 

 

88 

0.08 

 

Source: Computed from survey data  

 

Sample wholesalers have engaged not only in the specific market assessed in this study but 

also they travel to other areas where supply is high in other months of the year and distribute 

to deficit areas in the country. Moreover, they are involved in distributing imported vegetables 

from Sudan specifically onion crop in months of the year where domestic supply is reduced.  
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Retailers: Retailers are the final traders in the chain who distribute vegetable crops to 

consumers. They are large in number as compared to wholesalers and assemblers but hold 

relatively small quantities received from wholesalers, assemblers or farmers to sell to 

consumers in small pieces. A total of 40 retailers, from which 30 of them reside in sample 

districts and 10 of them in Gondar and Bahir Dar towns, were interviewed. Most of them (31 

out of 40) are female. Only one retailer could not read and write and 28 percent of them are 

grade 10 complete. The average number of years of experience was about 9.5 years. Only 8 of 

them were Muslim. Eight of them were single, 2 divorced and 30 married (Appendix Table 

6). On average retailers hold 3.13 quintals of onion, 1.4 quintals of tomato, 1.8 quintal of 

garlic and 1.4 quintals of potato per week in peak production season (Table 4.27).  

 

Retailers hold relatively less amount of cabbage and pepper may be due to short shelf life that 

could increase the risk of spoilage. All sample retailers traded onion and 82.5, and 60 percent 

of them included tomato and cabbage. Retailers purchased 59 percent of vegetables from 

farmers, 25 percent from assemblers and 16 percent from wholesalers.  

 

Table 4.27: Retailers holding of each vegetable crop and proportion of purchase  

Vegetable 

crops  

Retailers 

involved (%) 

Percent purchased from Average 

holding per 

week (Qt) 
Farmers  Assemblers  Wholesalers  

Onion    100 36 36.8 27.2 3.13 

Tomato   82.5 66.5 7.14 26.3 1.40 

Garlic    82.5 34.9 50.4 14.8 1.78 

Potato    72.5 100 - - 1.38 

Cabbage   60 100 - - 0.81 

Pepper   65 78.8 11.2 - 0.74 

Total  100 59 24.9 16.1 9.23 

Source: Computed from survey data  

 

Retailers explained that although fresh produce with relatively lower price could be bought 

from farmers, cash payment is the constraint to buy from them. Hence, assemblers and 

wholesalers are other alternative sources of vegetable supply for their better credit access. 

Both actors accepted market on credit bases for their mutual benefits. It would enable 

wholesalers and assemblers to establish large number of long-term customers, while retailers 

could get relief from capital shortage. Every week or twice depending on their selling 
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capacity, retailers took an amount they demand from their clients; wholesalers or assemblers. 

The retailers are obliged to pay traders the value of the goods that they took previously before 

receiving additional goods for resale. Paying the cash on time strengthen loyalty of the 

retailers and help to obtain up-to-date price and quality information from their clients.  

 

4.3.1.2. Market concentration  

 

Market concentration can be assessed in terms of number of sellers or buyers and comparing 

the volume of sale/purchase of individual firms. Market concentration is expected when the 

numbers of sellers/buyers are few and/or few firms have large volume of sale/purchase in an 

industry. In this regard, vegetable supplier farmers are found large in number and individually 

small in size in terms of volume of supply. Thus, the individual producers have no power to 

influence the market. The retailers are also characterized by large numbers of almost 

comparable volume of trade. In this study, sample retailers average volumes of trade were 9.2 

quintals of vegetables per week with a standard deviation of 3.95 in main production season. 

Assemblers are also expected to be large in number in the market with lower purchase 

capacity compared to wholesalers. Wholesalers on the other hand are expected to be few in 

number and large in volume of business. In this study, only 7, 10 and 8 vegetable wholesalers 

were found in sample district towns; Deligi, Addis Zemen and Durbete, respectively. Hence, 

vegetable market concentration could exist in the wholesalers market.  

 

This can be inspected by either selecting the largest four or five wholesalers and calculate 

concentration ratio (CR4) or getting the volume of sale of all wholesalers, and estimate their 

inequality in volume of business using Gini coefficient. In our estimation of concentration 

ratio and Gini coefficient, Gondar and Bahir Dar vegetable wholesalers were not considered; 

this is because on one hand, they handle a small share (20%) of the total vegetable trade; on 

the other hand, all of the vegetable buyers outside the region purchase vegetables at farmers‟ 

field or at producer district markets. Hence the market structure may mainly depend on the 

producer district markets.  
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The total volume of vegetable sales in the sample districts‟ town markets by wholesalers were 

1594 quintal per week during main production season in the survey year. In terms of 

vegetable crop types, the volumes of onion, tomato and garlic crop sold by wholesalers in the 

district town markets were 749, 433, and 220 quintals per week in main production season, 

respectively. Using concentration ratio method, the market share of the largest four (CR4) 

wholesale firms of the district markets was estimated and found to be 0.40 which is an 

indication of a weak oligopoly market structure. Concentration ratios of wholesale market at 

each district market were also estimated. It was found to be 0.81, 0.66 and 0.68 in Delgi, Adis 

Zemen and Durbete town markets, respectively (Table 4.28). This result shows high level of 

market concentration, but it could be due to small number of wholesalers in each market. 

When the numbers of firms are small in an industry, it is difficult to determine market 

structure using concentration ratio (Marfels, 1975). The market shares of four largest firms for 

each vegetable crop market were also estimated. It was found to be 0.43, 0.67 and 0.30 for 

onion, tomato and garlic wholesale market, respectively. This figure indicates that CR4 for 

tomato wholesale market is relatively larger, perhaps due to small number of wholesalers; 

only 10 out of 25 district wholesalers were involved in tomato wholesale market.  

 

Table 4.28: CR4 and Gini coefficient results of specific markets and crops 

Market  No of 

wholesalers  

CR4 Gini 

coefficient 

Crop  No of 

wholesalers  

CR4 Gini 

coefficient 

Delgi 7 0.81 0.36 Onion 25 0.43 0.44 

Adiss 

Zemen 

10 0.66 0.32 Tomato 10 0.67 0.37 

Durebete 8 0.68 0.22 Garlic 19 0.30 0.33 

Total  25 0.40 0.39     

Source: Computed from survey data 

 

Given the small number of wholesalers in the vegetable market at district level, results of CR4 

could be weak as a measure of market concentration. To check the robustness of these results, 

inequality of wholesalers‟ volume of business, considering the market shares of all 

wholesalers were estimated using Gini coefficient. Gini coefficient of the wholesalers of the 

district markets were found to be 0.39 which is an indicator of weak inequality among 

vegetable wholesalers. Inequality among vegetable wholesalers‟ volume of weekly purchases 

at each district town markets were also calculated. The result as shown in Table 4.28 is 0.36, 
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0.32 and 0.22 at Delgi, Addis Zemen and Durbete market, respectively. This figure indicates 

that there is no indication of monopoly vegetable market structure at each market in the study 

area. Considering the results in both concentration ratio and Gini coefficient methods it could 

be possible to conclude that there is a weak oligopoly vegetable market structure in the study 

area. 

 

4.3.1.3. Entry and exit condition  

 

With the presence of high barriers to entry and exit, established firms become well protected 

from potential rivals. The findings of this study showed that there are no statutory barriers to 

enter in to or exit from vegetable business. About 84 percent of traders responded that the 

procedure to obtain trade license is too easy. No any quota levied on traders of this business. 

However, there are barriers related to the nature of the crops. Most traders (88.5%) responded 

that risk of loss due to the perishable nature of vegetable were refrained them from entry into 

this industry. Lack of sufficient capital was considered by large percentage of traders (78%) 

followed by poor information access (56%). Tough competition from established firms was 

also considered by 51percent of the respondent traders, and 43.8 percent believed lack of 

suitable site for vegetable trade as problem of entry (Table 4.29). 

 

Table 4.29: Traders‟ responses on market entry barriers and credit problems  

Expected entry barriers  Proportion of 

respondents  

Credit problems  Proportion of 

respondents  

Risk of loss 88.5 Long procedure  54.2 

Capital shortage  78.1 Insufficient amount  27.1 

Lack of access to information  56.3 High interest rate  12.5 

Fear of competition 51.0 Short repayment period 9.4 

Lack of suitable place 43.8 Lack of creditors  7.3 

Long license procedure  15.6 No problem at all  22.9 

Corruption   13.5   

Source: Computed from survey data 

 

Although most of the traders, about 89, 73 and 71percent of the sample wholesalers, retailers 

and assemblers, respectively run their business on credit obtained from ACSI and commercial 

banks, long procedure is the major problem to obtain credit, mentioned by 54.2 percent of the 

sample vegetable traders. Insufficient amount of credit and high interest rate are also 
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important constraints next to long procedure in acquiring credit for the traders interviewed in 

this study. Only 7.3 percent of traders responded lack of creditors as a problem of credit 

access. Hence, creditors, specifically formal creditors like ACSI and commercial banks need 

to assess their interest rate and other credit provision policy to ease firms‟ entry and make the 

business environment more competitive. In addition to cash credit, traders also need to obtain 

credit in kind from their suppliers. However, it requires creating strong relationship and 

trustworthiness with them. For example, it was found that about 23.8 percent of assemblers 

purchased vegetables from farmers on credit to pay cash within a week time (Table 4.30). 

About 45 percent of retailers purchased vegetables from their client wholesalers or assemblers 

on credit. Wholesalers (28.6%) also bought vegetable crops from assemblers or farmers on 

credit but immediate payment (at most within a week) is mandatory to smoothly continue the 

clientele ship.  

 

Table 4.30: Proportion of traders trading on credit, and source of credit 

Traders  N Proportion of credit users Source of cash credit (n=75) 

Cash credit  Traded on credit ACSI Com. Banks Cooperatives 

Wholesalers  35 89 28.6 38.7 61.3 0 

Assemblers  21 71 23.8 86.7 13.3 0 

Retailers  40 73 45 96.6 0 3.4 

Total  96 78 34.4 70.7 28 1.3 

Source: Computed from survey data 

 

New entrants needed friends/relatives that are already a customer of suppliers to introduce 

them to trade on credit bases. This seems friendship or any form of relationship with traders 

involved in vegetable business would ease to involve and sustain in vegetable trade. No 

sample trader was found to plan to exit from the business. In terms of experience, almost all 

(95 percent) of the interviewed traders ranked experience/skill as number one success factor 

in their business undertakings. Most traders had been acquiring skill of selling and buying, 

customer searching and managing, pricing, protect cheating and generally skill of competing 

once they entered in to the business. Hence, experience although it can be a success factor it 

may not be a barrier to entry in the vegetable trade.  
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From the above findings, it is possible to conclude that there is no easy entry to vegetable 

trade in the study area. The findings also suggest a need of better storage technology, 

accessible capital sources and on-job business training to improve the structure and 

competitiveness of vegetable market in the study area.  

 

4.3.1.4. Degree of product differentiation and market transparency  

 

In addition to degree of sellers/buyers concentration and entry barriers, the organizational 

features of a market should be evaluated in terms of degree of transparency and degree of 

product differentiation that condition the conduct and strategies of competitors (Wolday, 

1994). In this regard, although there are differences in vegetable crops in terms of variety and 

quality, no deliberate effort was made by market participants to disrupt competition in the 

vegetable market. For example, there are two important categories of onion types; the one 

with small size Ethiopian origin, and the other exotic origin with large size in the study 

market. The former is preferred by household consumers for its test and the latter is preferred 

by hotels and organizations for its large size and ease of cutting. Most farmers have produced 

the second variety not because to differentiate the product in the market with the intension of 

competition, but because of the demand and productivity concerns. Once the products are 

produced and supplied to the market no any other effort has been made to differentiate the 

product in the market.  Hence, it is possible to say that product differentiation do not exist in 

the vegetable market in the study area.  

 

Degree of market transparency can be expressed in terms of simplicity, reliability and timely 

delivery of market information to beneficiaries. In this study, it was found from the market 

assessment that there is no formal system of market information dissemination on vegetable 

marketing to vegetable traders and producers. But it was observed that vegetable traders 

collect market information from various sources; peer traders, friends, brokers and by 

observing the market. Assemblers and wholesalers collected market information by their own 

observation and from fellow traders outside the region. Retailers also obtained market 

information by observing the market and from other traders and friends. However, 60.7 

percent of traders replied that traders hide updated price information specifically obtained 
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outside the region to make use of the advantage of information gap. Hence, about 81 percent 

of traders including brokers are willing to pay some amount of money if market information 

can be supplied with some sort of payment. Producer farmers also collected market 

information from peer farmers, traders and brokers. However, they are unable to obtain 

market information outside their respective districts. This may reduce their bargaining power 

in the market. The results of this assessment suggests a need of establishing local media, 

specifically working on delivery of agricultural market information to improve agricultural 

market in general and vegetable market structure in particular.  

 

4.3.2. Market conduct analysis 

 

Under market conduct the main areas of interest are on setting quality, prices, discouraging 

new entrants or coercing rivals using predatory pricing, mergers and acquisitions, collusion 

(both explicit or tacit), legal tactics and pricing strategies or other means of entry deterrence 

(Ferguson and Ferguson, 1994). In the following topics price setting, group formation, buying 

and selling behaviors of traders are discussed.  

 

4.3.2.1. Price setting and buying behavior, acting on new entrants 

 

In the study area, bargaining is the most common method of setting price of vegetable 

transaction as mentioned by 51.4 percent of traders. About 13 percent of respondent traders 

replied that price of vegetable is set by sellers while 12 percent of them responded buyers set 

final price of vegetables. No predetermined price exercised in the study market. Brokers also 

negotiate producer farmers with wholesalers and assemblers. However, information on group 

discussion with farmers and key informants indicated that wholesalers could easily get up-to-

date price information from their distant partners in Addis Ababa or Mekele market while 

farmers could not. Because of this price information asymmetry, wholesalers are able 

negotiate better and could set lower price in the production area while it was not in other 

markets.  
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Although there is no any formal marketing group or price collusion and discrimination at all 

level of the marketing channel, at Addis Zemen specific market, wholesalers and assemblers 

together with brokers were found to make instant informal grouping at a specific market day 

during peak production season. In this specific market, it is this group (brokers together with 

the town traders) who exclusively determine a specific market day vegetable (onion, tomato 

and garlic) price. Farmers could not act together may be because they are large in number 

with variety of interest, the risk of quality loss if vegetable remain unsold for some days even 

hours, and high cost of group formation. These actions may weaken the bargaining power of 

farmers and forced to sell at lower price in their localities.  

 

Brokers and traders are not only acting on specific market day price, they could also protect 

other traders coming outside the district to act on pricing. Other wholesalers or urban 

assemblers coming from outside the district found difficult to buy vegetables without 

informing brokers of the district town at least during the study period. Brokers forcefully 

protect outsiders to buy vegetables without the consent of them, specifically at peak 

production season. This action does not have any legal ground. However, it was exercised 

during the study period. The procedure was as follows. Wholesalers coming from outside the 

district first required to inform brokers about their procurement interest. Brokers negotiate 

with outsiders about price and the required quantity. The brokers then search possible sellers 

(farmers or assemblers) for outsiders by negotiating price independently, meaning without the 

presence of buyers. Finally, brokers bring both buyers and sellers to make transactions with 

the price already agreed with brokers. With this illegal procedure, brokers are expected to 

collect considerable price margin. This procedure indicates the presence of market 

misconduct in terms of pricing procedure at least at Adids Zemen market during the study 

period. Hence, low market price due to temporary cooperation of buyers was identified as a 

marketing challenge for vegetable producer farmers in this specific market. Encouraging 

farmers to form group marketing would reduce traders and brokers misconduct on pricing in 

the market. 
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4.3.2.2. Buying and selling strategy  

 

Traders may have different buying and selling strategy to expel the existing firms or protect 

new entrants through influencing on pricing or seizing large market share. In this study, 

traders prefer to transact with long-term customers, relatives and friendship, and use brokers 

or contracts to increase volume of transaction. For example as shown in Table 4.31, 40.6 

percent of traders preferred to purchase vegetables from their long-term customers, and 8.3 

percent chose to frequently contact with friends and relatives as a strategy to increase volume 

of purchase. Contractual purchase was considered as a buying strategy by few traders perhaps 

due to the existence of poor contract enforcement mechanisms. Only 4.2 percent of traders 

preferred to purchase vegetables through contractual arrangement. About 26 percent of traders 

preferred to use brokers from which 80 percent of them were wholesaler and the rest were 

assemblers. In addition, buyers, specifically wholesalers and assemblers, used to visit the 

farmers village to assess the availability of produces and the possible sellers.  

 

Table 4.31: Proportion of traders with different buying and selling strategy   

Buying strategy  Percent 

(n=96) 

Selling strategy  Percent 

(n=96) 

Buyers 

attraction 

method 

Percent 

(n=96) 

Contract  4.2 Transact with same 

religion 

5.2 Supply quality 

product  

85.4 

Through brokers 26.0 Transact with same 

origin 

1.0 Sell on credit  20.8 

Attached with long-

term customers  

40.6 Attached with long-

term customers 

43.8 Intense 

negotiation 

15.6 

Use  friends and 

relatives  

8.3 Use  friends and 

relatives 

43.8 Accurate 

weighing  

30.2 

No specific strategy  28.1 No specific strategy 15.6 Sell with low 

price  

1.0 

Source: Computed from survey data  

 

Traders are also exercising different strategies to increase volume of sale. About 44 percent of 

traders used to transact on the bases of friendship and relatives as a method of improving sales 

and 5.2 percent tried to sell their produce based on religious relationship. About 44 percent of 

traders preferred their transaction to be associated with their long-term customers to increase 

volume of sale. Traders have also used various means to attract buyers as a sales strategy. 
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About 85 percent of them tried to supply quality product, 20.8 exercised credit sales and 30.2 

attempted to weigh as accurately as possible as a strategy to attract buyers.  

 

From the above buying and selling practices of traders, it is difficult to conclude that there is 

coercive attempt to expel the existing traders or halt the new entrants. No one was found to 

influence over pricing. Hence, it is possible to conclude that buying and selling strategies of 

traders in the study area resemble the behavior of the competitive market among traders.  

 

4.3.3. Market performance analysis  

 

Although there are different perspectives of market performance that leads to several 

contrasting measures, in this section market performance are viewed in terms of marketing 

costs, margins, producers‟ shares of the retail price and volume of produces passing through a 

given channel.  

 

4.3.3.1. Vegetable market channels 

 

Analysis of marketing channel is essential to systematically understand the flow of product 

from where it is produced to where it is finally consumed and the costs and margins incurred 

at each stage along the channel. Some of the vegetable crops such as cabbage, potato and 

pepper marketing channels in the study area are direct; from farmers to consumers and 

farmers –retailers--consumers channel. Onion, garlic and tomato vegetable crops show 

relatively complex marketing system, involving a number of actors as the crops moves from 

producer to final consumer. Despite the involvement of various actors, the marketing channels 

indicated very limited value addition along the channel. The sampled farmers produced 

1468.4tons of vegetables in the specified production year. They sold 88 percent of the 

produce to different market participants indicating that vegetable crops are highly marketable 

crops. The discussion below focused on onion and tomato vegetable crops marketing channel, 

costs incurred and margins obtained for different functions at each stage in the marketing 

channel. Although brokers are involved in different points along the channel, they were not 

traced in the channel formation as they do not hold title to the produce.  
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4.3.3.1.1. Onion marketing channels  

 

The total volume of onion supplied to the market by sample producers was 2377.35 quintals 

in the study period production season. Of this, 41 percent sold outside the study area (Addis 

Ababa, Dessie, Woldiya, Tigray, and Oromiya) indicating the presence of significant demand 

outside the study area and 59 percent consumed within the study area including Gondar and 

Bahir Dar urban markets. Although marketing channel of vegetables were found complex, 

about 10 alternative marketing channels ending inside the study area and four marketing 

channels ending outside the study area were identified (Figure 4.3). The shortest channel is 

the channel where farmers directly sell to consumers. Consumers from district towns or small 

villages in peasant administration purchased onion from farmers in market places or around 

the road sides. However, the volume of transaction was very small. Only 3.2 percent of 

marketed surplus was sold directly to consumers. This is because most of the vegetable 

consumers reside in relatively large towns far from rural producers indicating a mandatory of 

transporting the produce to urban centers. Next to the direct farmer to consumer channel, 

farmer-retailer-consumer channel is the second shortest marketing channel. Retailers collect 

vegetables directly from farmers of the rural areas or from district town market places and 

retail it to consumers in village and town shops. About 18 percent of the total marketed 

surplus passed through this channel.  

 

The longest channel starts from collection of the produce by assemblers from farmers at 

different market points and passed through district wholesalers, regional wholesalers, retailers 

and finally to consumers. Large proportion of marketed onion, 33.2 and 30.5 percent, were 

bought directly from farmers by district wholesalers and assemblers, respectively (Figure 4.3). 

These traders purchased onion from farmers at different market outlets; at farm-gate, market 

places and road side and channel it to urban wholesalers, retailers and final consumers. 

Wholesalers from Bahir Dar and Gondar as well as outside the study area are also important 

participants in onion marketing for which significant proportion (60%) of the produce passed 

through them. District wholesalers, assemblers as well as farmers contributed the volume of 

onion ending outside the study area channel. As shown in Figure 4.3, about 66.9 percent of 

onion handled by district wholesalers was channeled to outside the study area followed by 
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17.3 percent handled by assemblers. A small proportion of onion (7.2%) handled by farmers 

are directly sold to outside the region indicating that farmers do not have easy access of the 

outside the study area markets such as Addis Ababa, Mekele and Oromiya region where better 

price of the produce are expected. 

 

 

Figure 4.3: Onion marketing channels  

Source: Computed from survey data  

 

4.3.3.1.2 Tomato marketing channels  

 

Marketing channel for tomato was found quite similar with that of onion in terms of the 

number of channels and participants involved. The variation was observed in the volume of 

the produce that passes through each marketing channel (Figure 4.4). The volume of tomato 

Farmers (237.74 tons) 

Consumers 

Outside region 

District wholesalers 

Retailers 

Assemblers 

GB Wholesalers 18% 

22.2% 7.2% 

17.6% 67.4% 

30.5% 

2.3% 

26.3% 100% 

100% 

3.2% 

10.4% 

29.6% 

24.3% 

33.2% 7.6% 
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sold outside the study area was about 36 percent of the total marketed surplus which is 

smaller than that of onion (41%). District wholesalers contributed the largest proportion of 

tomato sent outside the study area. About 74 percent of tomato handled by district wholesalers 

was channeled outside the study area. Like that of onion, a few percent of tomato (6%) 

handled by farmers sold directly to outside the study area suggesting poor access of farmers to 

distant markets. Almost similar quantity of onion and tomato were also passed through GB 

wholesalers, 9.4 and 18.8 percent of onion and tomato respectively, implying that both do 

have comparable demand by urban consumers. Unlike onion, large proportion of tomato 

(35.5%) was purchased by retailers directly from farmers may be because farmers are able to 

continuously harvest and supply small volume of tomato to the retailers than onion. This is 

also manifested in district wholesalers and assemblers volume of purchase. While district 

wholesalers and assemblers together purchase 63.7 percent of onion from farmers, they only 

handle 45.4 percent of farmers‟ tomato marketed surplus showing that producers may perhaps 

depend on type of vegetable crop to select market channels.  
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Figure 4.4: Tomato marketing channels  

Source: Computed from survey data  

 

4.3.3.2. Marketing costs, margins and producers share  

 

Marketing margins, costs and producers shares in the consumers‟ price are most important 

implications for the performance of different channels in the market chain. Total margins will 

depend on the length of the marketing chain and the extent to which the product is stored or 

processed. To know whether margins are reasonable, it is necessary to understand the nature 

and composition of marketing costs. In this study, in addition to margins and producers share 

of the final consumers‟ price, disaggregated marketing cost components of two vegetable 

crops, onion and tomato marketing were identified and discussed. It may help to find out 

Farmers (277.65 tons) 

Consumers 

Outside region 

District wholesalers 

Retailers 

Assemblers 

GB Wholesalers 

100% 9.1% 

20.2% 

47.1% 
12.6% 11.1% 

100% 10.6% 

15.4% 

74.1% 

6% 

18.2% 27.2% 

11.4%

4 

1.6% 

35.5% 
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specific areas where marketing cost component is unacceptably high and suggest options to 

reduce these costs.  

 

4.3.3.2.1. Onion marketing costs, margins and producers share    

 

Marketing costs include loading and unloading, costs of damage or perishability, 

transportation, storage, containers and other miscellaneous costs. As expected, the largest 

marketing cost identified is loss during storage or cost due to perishability. It accounts 58.9, 

46.7, 37.8 and 32.9 percent of the total onion marketing cost for GB retailers, district retailers, 

district wholesalers and assemblers, respectively. This is one of the areas where those 

concerned in vegetable production and marketing needs to work on. The second most 

important cost component is transport cost which accounts up to 31.5 percent of the total 

marketing cost for GB wholesalers followed by 28.2 percent for district wholesalers and 28 

percent for assemblers.  

 

The relative importance of these costs also depends on the type of channels or the type of 

participants of the marketing chain. As depicted in Table 4.32, cost of transport for GB 

wholesalers was the highest relative to cost of perishability. This is because GB wholesalers 

need to collect the produce from relatively distant district market participants perhaps with 

rough road like Takusa district where no asphalted road is available. Miscellaneous costs such 

as water and electricity, guard and telephone per quintal bases for retailers are relatively larger 

than miscellaneous costs for assemblers and wholesalers. This is because the volumes of sale 

of retailers are relatively small indicating that bulk purchase could reduce marketing cost per 

unit. Transport costs for retailers are minimal because most retailers bought the produce from 

assemblers or wholesalers near to their retailing site. On aggregate, onion marketing costs for 

GB wholesalers are the largest followed by district wholesalers which were 133.2 and 115.8 

Birr per quintal indicating that as the distance between the producer and market participants 

get apart, cost of marketing tends to increase. Assemblers also incurred significant marketing 

cost (78.35 Birr/ Quintal) as they collect the produce from farmers dispersed in rural area.  
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Table 4.32: Onion marketing cost components (Birr/Qt) of traders 

 

Cost items  

Types of traders Total 

 Assemblers  District 

wholesalers 

GB 

wholesalers 

Retailers  GB-

retailers 

Transport  21.9 (28) 32.60(28.2) 42 (31.5) 4.7 (8.3) 4.4 (5.8) 19.5(21.5) 

Container  12.5(16) 12.6 (10.9) 19.5 (14.6) 10 (17.6) 10 (13.4) 12.2 (13.5) 

Loading  3(3.8) 4.7 (4.1) 5.5 (4.1) 0 0 4.3 (4.7) 

Unloading  4.8(6.1) 4.5 (3.9) 5.5 (4.1) 0 0 4.8(5.3) 

Storage 

loss 

25.8 (32.9) 43.8 (37.8) 25.9 (19.4) 26.6 

(46.7) 

43.9(58.9) 32.8 (36.2) 

Store rent  3 (3.8) 5.9(5.1) 20.7(15.5) 8.1 (14.2) 6.52 (8.8) 7.5(8.3) 

Broker fee 2.9 (3.7) 5.5 (4.7) 8.4(6.3) 0 0 2.9(3.2) 

Phone cost 3.02 (3.9) 3.70 (3.2) 3.20 (2.4) 3.71 (6.5) 3.61 (4.8) 3.5(3.9) 

Guard fee 1.02 (1.3) 1.78 (1.5) 1.36 (1.0) 2.48 (4.4) 3.40 (4.6) 2.0(2.2) 

Water & 

electricity  

0.47 (0.6) 0.66 (0.6) 1.25 (0.9) 1.34 (2.4) 2.69 (3.6) 1.1(1.2) 

Total MC 78.35 115.75 133.20 56.93 74.47 90.6 

Note: Figures in parenthesis are percent of each trader‟s total cost 

Source: Computed from the survey 

 

Marketing margins vary depending on marketing costs, net profit of each trader at different 

channels and difference in producer and final consumers‟ price. The total marketing cost, 

gross and net marketing margin and farmers‟ retail price share of each channel are depicted in 

Table 4.33. Channel 1 is the direct marketing channel where farmers directly sold to 

consumers. In this channel farmers‟ share of the consumers‟ price is obviously 100 percent 

but that doesn‟t mean it is the preferred channel in terms of net benefit and value addition. 

Looking in to the total marketing costs of each channel, the largest marketing cost, 401.80 

Birr per quintal, is shown in channel 6 where all of the intermediaries are involved in the 

channel, followed by channel 8 where only assemblers left in linking farmers with retailers 

and channel 7 linking farmers with retailers through assemblers and GB wholesalers. The 

lowest marketing costs are found in the shortest channel (channel 2 and 3) ending in district 

markets where transport and handling costs are minimal. The size of the marketing costs 

therefore, depends on the number of links in the chain and the costs incurred in handling, and 

transporting the produce. For example, the three channels, 6, 7 and 8 with the highest 

marketing cost contains GB wholesalers to deliver the produce to retailers. GB wholesalers 

are relatively distant to producers which require extended handling and transport of the 

produce to final consumers.  
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Gross marketing margins are directly related to the size of the marketing costs in each 

channel. As indicated in Table 4.33, channel 6, 7 and 8 have highest marketing costs and at 

the same time these channels have highest gross margins, and channel 2 and 3 have lowest 

marketing costs with lowest gross marketing margins. These direct relationships indicated that 

prices are directly related to the costs incurred through the channel. However, the net margins 

in the channel do not necessarily seem to be directly related to the total marketing costs. The 

lowest net margin (49 Birr/quintal) was obtained in channel 5 where assemblers, district 

wholesalers and retailers are involved and the channel ends at district market indicating that 

marketing costs are not as low as price at district market. The highest net margin (342.30 

Birr/quintal) is observed in channel 10 where GB wholesalers directly link with farmers and 

urban retailers indicating that GB market prices are more than repay marketing costs. Hence, 

net marketing margin could be improved by shortening the linkage between producers and 

urban consumers. Those who can link farmers with urban consumers with minimal linkage 

could earn the largest net margins.  

 

The pattern of the distribution of costs and margins across different market participants is also 

shown in Table 4.33. The price received by farmers depends on the type of buyers and 

volume of sale. The GB wholesalers pay farmers better price than district wholesalers and 

assemblers may be the presence of group formation of assemblers and district wholesalers in 

price setting procedure. The producer share in Table 4.33 indicated that as the distance 

between the producer and consumer gets farther or the intermediaries involved between 

producer and consumer increases, the producer share declines. This is because marketing 

costs gets larger as the number of links in marketing channel increases, and large share of 

final price would be distributed to number of intermediaries as net benefits. However, lower 

producers share does not necessarily mean lower welfare. This is manifested in channel 10 

where producer share from the final consumer price is among the smallest but farmers selling 

price is better showing that producer share alone could not indicate the welfare of producers.  

 

District wholesalers earn the largest net margin in channel 8 where they purchase directly 

from farmers and sold to GB wholesalers, and they earn least net margin in channel 5 where 
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they purchase from assemblers and sold to retailers. Assemblers earn highest profit in channel 

3 and 7 where they purchase from farmers and directly sold to consumers or GB wholesalers.  

 

Retailers earn the highest net margin in channel 2 where they directly purchase onion from 

farmers followed by channel 4 where retailers purchase from assemblers. Retailers earn least 

net margin when they purchase from wholesalers. However, some retailers prefer purchasing 

from wholesalers due to easy access of credit from wholesalers. Seven out of forty retailers 

replied that they prefer purchasing onion from wholesalers because of credit access. GB 

wholesalers earn highest net margin in channel 10 where GB wholesalers directly purchase 

from farmers. 

 

Comparison of the channels using volume of sale, producers share, costs and margins was 

also done. Although it is difficult to identify the best or worst channel according to the table 

result, it is possible to roughly compare the channel relative performances. The largest 

proportion (18%) of the total produce passed through channel 2 where retailers directly 

purchased from farmers and retailed it to consumers. In this channel, producers‟ share and net 

margins were also fairly large; producers‟ share of 69 percent and net margins of 24 percent 

of consumers price. Because large share of the produce passes through this channel, focus 

should be given to reduce marketing costs as far as marketing costs are directly related with 

price. This is possible by reducing storage loss, the largest cost of retailers. Next to the direct 

marketing channel, the largest producer share was obtained in channel 3 where assemblers 

directly sold the produce to consumers. However, the lowest proportion (0.7%) of the volume 

of sale passed through this channel.  

 

Channel that stretches from farmer to consumer through GB wholesaler and retailer is 

relatively better. Because significant volume of produce transacted through it, best in net 

margin earnings and higher selling price of farmers. Channel 6, where all the intermediaries 

were involved, highest marketing cost was observed and very small proportion of the produce 

(0.94%) passed through can be considered least channel.  
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Table 4.33: Marketing costs, margins and producers shares of each marketing channels for onion 

Note: SP = selling price, MC = marketing cost, NM = net margin, MM = marketing margin  

       : Figures in parenthesis are percent of the consumer price 

 Source: Computed from survey data  

Participant  Descripti

on  

Ch2  Ch3 Ch4 Ch5 Ch6 Ch7 Ch8 Ch9 Ch10 

Farmers   625 600 600 600 600 600 600 600 650.00 

Assemblers  SP   800 750 700 700 800    

MC  78 (9.8) 78(8.7) 78(8.7) 78(6.5) 78(6.5)    

NM   122 (15.2) 72(8) 22(2.4) 22(1.8) 122(10.1)       

District 

wholesalers  

SP     825 900  900 825  

MC    116(12.9

) 

116(9.7)  116(9.7

) 

116(12.9

) 

 

NM        9(1) 84(7)   184(15.

4) 

109(12.1

) 

  

GB 

wholesalers 

SP      1100 1100 1100  1100 

MC     133(11) 133(11) 133(11

) 

 133(11) 

NM          67(5.6) 167(14) 67(5.6)   317(26.4

) 

Retailers  SP 900  900 900 1200 1200 1200 900 1200 

MC 57(6.3)  57(6.3) 57(6.3) 75(6.2) 75(6.2) 75(6.2) 57(6.3) 75(6.2) 

NM  218(24.

2) 

  93(10.3

) 

18(2) 26(2.1) 26(2.1) 26(2.1) 18(2) 26(2.1) 

Total MC 57(6.3) 78(9.8) 135(15) 251(27.9

) 

402(33.5

) 

286(23.8) 323(27

) 

173(19.2

) 

208(17.3

) 

GMM  275(30.

6) 

200(25) 300(33.

3) 

300(33.3

) 

600(50) 600(50) 600(50

) 

300(33.3

) 

550(45.8

) 

Net MM  218(24.

2) 

122(15.2) 165(18.

3) 

49(5.4) 198(16.5

) 

314(26.2 277(23

) 

127(14.2

) 

342(28.5

) 

Producers‟ share  69.44 75.00 66.67 66.67 50.00 50.00 50.00 66.67 54.17 

Volume of sale (%) 18 0.7 8.02 2 0.94 7.41 3.45 7.37 7.6 
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4.3.3.2.2. Tomato marketing costs, margins and producers share    

 

The relative importance of marketing cost components of tomato is similar with that of onion. 

Like onion marketing costs, the largest tomato marketing cost is also loss due to perishability 

and the second is transport cost. Loss due to perishability in tomato marketing accounts 59.4, 

50.7, 29.8 and 27.9 percent of the total marketing cost for district retailers, GB retailers, 

assemblers and GB wholesalers, respectively. Compared to onion, loss of tomato due to 

perishability is higher indicating the relative susceptibility of the crop for damage. Cost of 

transport accounts 34.5, 31.3 and 26 percent of total marketing cost for assemblers, district 

wholesalers and GB wholesalers, respectively (Table 4.34). Assemblers are required to incur 

larger transport cost for tomato marketing than for onion showing a need of collecting 

relatively small volume of individual supply at each market points. On aggregate, tomato 

marketing cost for GB wholesalers are the largest (130.95 Birr/quintal) followed by district 

retailers (97.2 Birr per quintal). The district retailers cost of tomato marketing is higher due to 

storage loss which may be due to little consumer demand for tomato in the district markets 

than urban centers.  

 

Table 4.34: Tomato marketing cost components (Birr/Qt) of traders 

 

Cost items  

Type of traders 

Assemblers  District 

wholesaler 

GB 

wholesaler 

Retailers  GB-retailers 

Transport  29.6 (34.5) 29.5 (31.3) 34 (26) 7.5 (7.7) 7.20 (9.4) 

Container  17.4(20.3) 9.6 (10.2) 14 (10.7) 10.2 (10.5) 10.4(13.6) 

Loading  3.5(4.1) 4.7 (5) 5.8 (4.4) 3.1 (3.2) 2 (2.6) 

Unloading  3.8(4.4) 4.8 (5.2) 5.8(4.4) 3.08 (3.2) 2 (2.6) 

Storage loss 21.2 (24.7) 28.0(29.8) 36.5(27.9) 57.7 (59.4) 38.9(50.7) 

Store rent  3 (3.4) 5.9 (6.3) 20.7(15.8) 8.1 (8.3) 6.5 (8.5) 

Broker fee 2.87 (3.3) 5.47 (5.8) 8.39(6.4) 0 0 

Telephone  3.02 (3.5) 3.70 (3.9) 3.20 (2.4) 3.71 (3.8) 3.61 (4.7) 

Guard fee 1.02 (1.2) 1.78 (1.9) 1.36 (1.0) 2.48 (2.6) 3.40 (4.4) 

Water & 

electricity  

0.47 (0.5) 0.66 (0.7) 1.25(0.95) 1.34 (1.4) 2.69 (3.5) 

Total MC 85.86 94.15 130.95 97.2 76.69 

Note: Figures in parenthesis are percent of each trader‟s total cost  

Source: Computed from the survey 

The pattern of the total marketing cost, gross and net marketing margin and farmer‟s retail 

price share of each channel for tomato marketing is quite similar with onion marketing 
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(shown in the Appendix Table 4) implying that results of marketing analysis of a single 

vegetable crop can be extended to similar crops in the study area.  

 

Like onion marketing channel, the largest marketing cost is shown in channel 6 in which all of 

the intermediaries are involved in the channel and this channel is the one with the least 

producer shares of the retail price. The lowest marketing costs are found in one of the shortest 

channel which is channel 3, where assemblers directly sold the produce to consumers. Like 

that of onion marketing, the size of the tomato marketing costs depends on the number of 

links in the chain and the costs incurred in handling, and transporting the produce. However in 

both  channels, where the largest and lowest marketing costs are observed, the volume of 

trade passing through these channels are very small, 1.3 and 1.7 percent of total tomato 

produced in channel 6 and 3, respectively. Of the 65 percent of tomato consumed in the study 

region, the largest proportion (35.5%) is transacted in channel 2 where district retailers 

directly purchase the produce from farmers and retail it to consumers. Unlike onion (3%), 

fairly large volume tomato (11.3%) passes through channel 10 where GB wholesalers 

purchase the produce and sold to urban retailers indicating the presence of relatively better 

demand for tomato in Gondar and Bahir Dar town. Channel 10 also shows the highest net 

marketing margin (342.36 Birr/quintal) which may imply lack of competitiveness of the GB 

wholesalers relative to channels ending in district markets, for example channel 5 where 

district wholesalers and assemblers are involved and net margin of 22.80 Birr/quintal.  

 

In both onion and tomato marketing, net margins ending at district markets are lower than 

ending in GB markets and GB market costs are not as low as district markets implying that 

price is much higher in GB market perhaps due to oligopolistic nature of the market. 

Therefore, in addition to marketing cost reduction, creating competitiveness in the market 

would reduce consumers‟ price that can improve consumers‟ welfare without disrupting 

producers share.  

 

The overall market structure, conduct and performance analysis shows that the structure of 

vegetable market in the study area could be characterized by weak oligopoly market with little 

chance of market participants to influence market price or adversely affect competitors. It also 
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indicates that, fair producers‟ share and distributions of net margins among trades existed. 

This is a good opportunity to increase production and involve in vegetable trade in the study 

area. However, the intension of traders to form grouping, and cost of marketing specifically 

transport and storage costs need special attention for efficient marketing of vegetables in the 

study area.  

 

4.4. Market Outlets Choice Analysis  

 

This section presents characteristics of vegetable market outlets and the determinants of 

households‟ decision to choose among market outlets. In the first sub-section, characteristics 

of market outlets and description of households with different market outlets are presented. 

The second sub-section covers the model results of factors affecting market outlet choice 

decision of smallholder farmers in the study areas. 

 

4.4.1. Characteristics of market outlets 

 

The alternative market outlets available to vegetable producers in the study area include farm-

gate, roadside, spot market and home. Farm gate outlet is characterized by the exchange of 

vegetable crops at farmers‟ farm or near the location where the product is produced with no or 

very little transportation cost for producers. In the study area, those farmers who are interested 

to sell at farm gate are required to collect or harvest vegetable crops and inform traders 

through brokers or by themselves about the quantity and quality of the produce. Buyers are 

also required to go to farmers‟ farm or near to the farm. After the transactions are made at a 

point where the produces are collected, transportation cost is a matter of buyers. It was also 

found that payment may be done immediately or after a week in a farm gate sale. Assemblers 

and district or outside the district wholesalers are the main participants of this outlet. About 

21.3 percent of vegetable producer households exploited farm gate as one of their alternative 

market outlets. Onion and potato were found the two main vegetable crops that are found to 

be sold in farm gate as they are relatively better to maintain for some days until transactions 

are made.  
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Roadside is another market outlet where transactions are made in small quantities with by 

passer consumers or in large volume with assemblers or wholesalers. Relatively small number 

of vegetable producers (17.7%) selected roadside as an alternative market outlet (Table 4.35), 

may be due to inaccessibility of road or easy access to nearby market place. As farmers are 

near to roadside, they are at the same time expected to have easy access to spot market. Easy 

access to spot market may motivate farmers to sale at spot market than roadside thinking that 

better demand could be found in spot market.  

 

Spot market is the main market outlet where 95.8 percent of sample vegetable producers were 

participated. It can be the district town market or market within the local peasant 

administrative areas where any quantity of vegetable produce can be supplied. Once the 

producer took the produce to spot market, they could sell vegetables for consumers, retailers, 

assemblers or wholesalers. All traders and consumers are participants in spot market. In this 

market outlet, farmers are required to transport the produce to market place. Transportation 

cost is the most important concern to sell vegetables at spot market, specifically those farm 

households far from road and market. Very few farmers (2.3%) were also able to sell their 

vegetable produce at home. They sold vegetables at home for peer farmers for consumption 

and rural collectors. Vegetable producers were also found to choose one or more market 

outlets simultaneously depending on availability of market outlets, crop type, or capability of 

households to transport the harvest to local market. As shown in Table 4.35, about 73 percent 

of sample households sold their produce through only one market outlet. About 17 and 9 

percent of households used a combination of 2 and 3 market outlets jointly, respectively.  

 

Table 4.35: Market outlets and choice of households   

Market outlet 
Number of users 

(%) 

Number of market 

outlets  

Number of users 

(%) 

Farm gate  21.3 1 73.0 

Spot market 95.8 2 17.4 

Road side 17.7 3 9.1 

Home  2.3 4 0.52 

Source: Computed from survey data 
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4.4.2. Determinant of market outlet choice decision  

 

The choice of a particular market outlet depends on socio-economic characteristic of 

producers, institutional norms and rules, types and volumes of produce, access to market, 

institutional and infrastructural facilities, the risk and uncertainty surrounding their choices 

and other factors. The alternative market outlets considered in the multivariate probit 

regression model are farm-gate, spot market and roadside. Home market outlet is left 

assuming that decision to sell at home might be influenced by the same variable as the 

decision to sell at farm-gate. In addition, the numbers of producers selling at home are very 

small to consider in the model.  

 

The result of the multivariate probit econometric regression is presented in Table 4.36. As 

presented in the regression output, the Wald test is used to examine the null hypothesis that 

whether any of the parameters of the model could be set to zero (𝛽1i=𝛽2i=𝛽3i=0). Results show 

that the Wald Chi
2
 is statically significant at one percent level, which indicates that the 

subsets of coefficients of the model are jointly significant and that the explanatory power of 

the factors included in the model is satisfactory. The Likelihood ratio test is also significant at 

one percent implying that the null hypotheses of all the rho values (12=13=23=0) are 

jointly equal to zero or all the three market outlet choices are independently determined is 

rejected. The chi
2
 test reported in Table 4.36 verifies that separate estimation of market outlet 

choices is biased and the decisions to choose the three market outlets are interdependent 

household decisions. Individual rho values indicate the degree of correlation between each 

pair of the dependent variables. The result of the model showed that the correlation between 

the choice for spot market and farm gate (21) and correlation between the choice for spot 

market and roadside (23) are both negative and statistically significant at less than one 

percent significant level. This finding indicates that farmers selling at spot market are less 

likely to sell to roadside and farm gate. Likewise, the correlation between farm gate and 

roadside sell (32) is positive and significant, leading to the conclusion that those selling their 

vegetables at farm gate are more likely to participate in roadside sale.  
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Table 4. 36: Results of multivariate Probit model  

Variables 
Farm gate(1) Spot market(2) Roadside(3) 

Coefficient Std.Err Coefficient Std.Err Coefficient Std.Err 

Age -.034*** 0.0111 0.044** 0.0188 -0.024** 0.0097 

Sex  -0.313 0.3911 1.789 47.7660 -0.363 0.3396 

Education level  -0.293 0.1979 -0.705** 0.3450 -0.079 0.1870 

Household size 0.053 0.0596 0.078 0.1063 0.026 0.0550 

Farming experience -0.021 0.0248 -0.034 0.0455 -0.028 0.0236 

Livestock holding 0.119*** 0.0383 -0.134* 0.0732 -0.035 0.0366 

Credit  -0.206 0.1937 0.570 0.3584 -0.112 0.1807 

Diversification  -.277*** 0.0940 0.489** 0.2016 -0.017 0.0915 

Market information  0.787*** 0.2351 0.014 0.3604 0.166 0.2040 

Buyers visit 0.890*** 0.1698 -0.653** 0.3018 0.415** 0.1677 

Distance to all-

weather road 

-0.065** 0.0301 0.137 0.0851 -0.069** 0.0292 

Output 0.001 0.0041 -0.010 0.0069 0.015*** 0.0037 

Predicted probability    0.213  0.956  0.192  

Joint probability (success)                                                                                        0.0716 

Joint probability (failure)                                                                                          0.0013 

Observations                                  385 

Number of draws                                5 

21                                                                                                            -.8992***(.1238) 

31                                                                                                            .6065***(.0711) 

32                                                                                                          -.5177*** (.1300) 

Wald chi
2
(33)                                                                                                      344.44*** 

Likelihood ratio test (H0:  rho21 = rho31 = rho32 = 0):chi
2
(3) =  72.59*** 

Note: ***, ** and * indicate the level of significance at 1, 5 and 10 percent, respectively. 

       Figures in parenthesis are standard error  

Source: Model result  

 

The probability of selling vegetables to farm gate and roadside are 21.3 and 19.2 percent, 

relatively very low as compared to the spot market outlet which is 95.5 percent (Table 4.36). 

This may be due to less accessibility of farm gate and roadside sales for vegetable producers 

in the study area.  

 

The result of the joint probabilities of success or failure of choosing the three market outlets 

simultaneously are also depicted in Table 4.36. The probability of vegetable producers to 

select all market outlets jointly is 7.2 percent indicating that households were unlikely to 

succeed to choose the three market outlets at the same season. The likelihood of vegetable 
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producer households to fail to choose all market outlets is 0.1 percent signifying that very few 

households could sell their produce other than these market outlets (selling at home).  

 

Concerning about variables that determine market outlet choice decision of vegetable 

producers, the result of the multivariate probit model in Table 4.36 indicated that two 

variables, buyers visit and age of household head, simultaneously determined all market 

outlets decision of producers. In the study area, wholesalers or assemblers visit the farmers‟ 

fields or residence to acquire information on the supply of vegetable crops. Farmers were 

asked whether buyers visit them or not once or more before harvest within the production 

season and was taken as one of the market access variables and entered in the regression 

model. As shown in the model result, this variable (buyers visit) influence farm gate and 

roadside sale positively, and spot market sale negatively showing that producers who were 

visited by buyers before harvest are more likely to sell at farm-gate and roadside, and less 

likely to take the produce to spot market. The implication is that access to farm gate and 

roadside outlets could reduce transaction cost and market risks associated with spot market 

outlet. 

 

The second variable which jointly determined all market outlets was age of household head. 

Higher age was assumed to favor selling at farm gate compared to spot market and roadside 

because spot market sale needs more energy in transporting the produce to market areas. 

However, contrary to the hypothesis, the model result showed that age influence farm gate 

and roadside sale negatively, and spot market positively with less than 5 percent significant 

level. It implies that old age drives producers to be reluctant to sell to farm gate and roadside, 

rather it increases the likelihood to choose spot market in selling vegetables. The reason might 

be due to uncertainty of the farm gate and roadside crop price because of uneasy access to 

information technology for old age farmers. In addition, old aged farmers may establish long 

lasting clients or customer buyers which would make spot market sale less risky. Xaba and 

Masuku (2013) also found that aged cabbage farmers are reluctant to adopt new market 

channels.  
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Livestock holding influenced farm gate sale positively, and spot market sale negatively, 

indicating that farmers with large livestock herd tend to prefer farm gate, than spot market. 

The reason may be high opportunity cost of labor for spot market outlet given that livestock 

herding consumes additional labor for crop producers.  

 

Diversification was another variable hypothesized to influence farmers‟ vegetable market 

outlet choice decision in the study area. Producers involved in diversified vegetable crops are 

expected to supply relatively small quantity of each crop to either market outlet because of the 

resource constraints specifically land resource. The result of the model indicated that farmers 

producing diversified vegetable crops were negatively influenced to sell at farm gate and 

positively influenced to decide to sell at spot market. The possible reason might be that farm 

gate buyers (wholesalers and assembles) require relatively large volume of produce, and 

diversified crop producers supply small quantity of each crop which is not suitable for farm 

gate buyers. Another reason could be that diversified producers supply different crops at 

different harvest time. This would increase the cost of searching farm gate buyers. Hence, 

involving in diversified crops could decrease the possibility to exploit farm gate outlet as an 

alternative.  

 

Market information is also thought to be the most important determinant for vegetable market 

outlet choice decision. It helps the decision maker to acquire up-to-date price information and 

estimate the cost of marketing at different market outlets. As expected, the variable market 

information in the model was found positively and significantly determining the decision on 

farm gate sale. It means that those who were able to get market information are more likely to 

sell at farm gate. The information could reduce price uncertainty and increase negotiation 

power of farmers in their farm. Geoffrey, et al. (2015) indicated that those farmers getting 

price information were less likely to sell at urban market perhaps to avoid high transaction 

cost at distant market. Bezabih et al. (2015) also showed that access to market information 

increase the probability of potato producer households to choose collectors and retailers only 

market outlet compared to any other combinations of outlets.  
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Distance to all-weather roads was expected to favor farm gate sale, because as the distance of 

farmers‟ farm gets far from road, they tend to decide to sell at farm gate. However, the result 

is in contrary to the expectation that it affects farm gate and roadside outlets negatively and 

significantly. It means that as the distance of the farm increases from all-weather road, 

producers were less likely to choose farm gate and roadside to sell their produce. The possible 

reason might be that farm gate buyers may not get comfortable to go into producers‟ field far 

from road due to high cost of transport or high risk associated with poor road. This leads to 

the conclusion that those producers far from all-weather road could not have market outlet 

access to choose. Similar result was found by Zanello et al. (2014) that remote farm 

households (furthest from local markets) are more likely to travel to the market may be the 

consequence of farm gate buyers not being prepared to travel to remote areas for which they 

may have to incur higher proportional transaction costs.  

 

4.4.3. Market outlet choices by crop types 

 

Vegetable crops production have common characteristics such as pershability,  produced on 

small plots of land, suitable for irrigation and considered as supplementary production in the 

study area. Depending of the extent of purshability, quantity of production and ease of 

transportation, market outlet choice of farmers and the determinants for their choices for 

specific crops might vary from crop to crop. To check the variation of farmers‟ market outlet 

choices, separate multivariate probit regression were done for onion, garlic and potato crops 

and compared with the aggregate results. The model result shown in Table 4.37 shows that the 

Likelihood ratio tests for each crop and the aggregate are significant implying that for all 

cases separate estimation of market outlet choices are biased and the decisions to choose the 

three market outlets are interdependent household decisions. As presented in the Table, the 

Wald test is also used to examine the null hypothesis that whether any of the parameters of the 

model could be set to zero (𝛽1i=𝛽2i=𝛽3i=0). Results show that for all cases the Wald Chi
2
 is 

statically significant at one percent level, which indicates that the subsets of coefficients of the 

models are jointly significant and that the explanatory power of the factors included in the 

model are satisfactory. The chi
2
 test reported in Table 4.37 also present individual rho values, 

the degree of correlation between each pair of the dependent variables. The result of the 
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models shows that there is significant correlation between the choice for spot market and farm 

gate (21) except for garlic crop. Roadside and farm gate outlets (31) are positively and 

significantly correlated for garlic and aggregate crops. Furthermore, positive and significant 

correlation is found between the choice for roadside and spot market (32) for garlic while 

negative correlation for aggregate crops. This finding indicates that market outlet preference 

might vary depending on the crop types. For example, farmers selling at spot market are less 

likely to sell to roadside and farm gate considering for aggregate crops but it was not 

necessarily for specific crops.  

 

The predicted probability of selling vegetables to each market outlets also varies depending 

on crop types. For example, garlic had about 67 percent predicted probability to be sold at 

farm gate while onion and potato had less than 10 percent and the aggregate crops had 21 

percent indicating that some crops are relatively suitable to be sold at a given market outlet.  

Overall, the predicted probability of spot market outlet was relatively higher than the rest 

market outlets. This may be due to less accessibility of farm gate and roadside sales for 

vegetable producers in the study area.  

 

Table 4. 37: Results of multivariate Probit model for individual and aggregate crops 

Characteristics  Onion Garlic  Potato  Aggregate 

(six crops) 

Likelihood ratio test (H0:  rho21 = 

rho31 = rho32 = 0):chi
2
(3) 

9.34** 12.61*** 12.58*** 72.56*** 

Wald chi
2
 238.3*** 344.93*** 280.77*** 344.44*** 

21 0.368*** -0.184 0.2394** -0.899*** 

31 0.157 0.684*** 0.2635 0.0.607*** 

32 0.145 -0.073 0.646*** -0.518*** 

Predicted probabilities; Farm gate (1) 

                      Spot market(2)  

                         Roadside (3) 

0.0712 

0.673 

0.0229 

0.668 

0.5855 

0.0357 

0.0958 

0.504 

0.0312 

0.213 

0.956 

0.192 

Joint probability (success)  0.0029 0.0086 0.0022 0.0716 

Joint probability (failure) 0.2835 0.3676 0.4506 0.0013 

Note: **, *** significant at 5 and 1 percent  

Source: Model result  

 

With regard to the variables that determine market outlet choice decision of specific crops and 

the aggregates, the result of the multivariate probit model is depicted in Appendix 9. Most 
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important variables which determine all the specific crops and the aggregates are age of the 

household head, number of livestock owned by households and crop diversification. Age and 

diversification influence spot market outlets positively meaning that producers who were aged 

and produce diversified crops would be more likely to sell at spot market. Similar to the 

aggregate case those households who own large number of livestock tend to prefer the farm 

gate outlet than the spot market outlet for individual crop cases. Hence, the results imply that 

determinants for market outlet selection are more or less similar for different crop types.  

Hence, the aggregate analysis can be taken as a good inclusive study for all vegetable crops.  
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5. SUMMARY, CONCLUSION AND RECOMMENDATIONS 

 

5.1. Summary  

 

Vegetables are high yielding high value marketable crops that can improve income of 

farmers, increase employment opportunities and reduce rural poverty. It also plays a vital role 

in human health. Ethiopia has highly-diversified agro-ecological conditions which are suitable 

for the production of various types of fruit and vegetables. However, the sector is dominated 

by subsistence oriented, low external input and low output systems, and production of 

vegetables in the country is very low. For example in 2015/16 main (Meher) production 

season, production estimate of vegetable crop is about 2.18 percent of the total national 

peasant crop production. Various studies in the country indicated that low production 

efficiency related with low input use and weak irrigation facilities, poor access to market, 

weak marketing system explained in terms of weak competition, poor market linkages, low 

bargaining power of farmers, asymmetric price information, and seasonal price fluctuation are 

some of the areas that have been given due attention to improve production and productivity 

of vegetables in the country. But only a little improvement has been observed in the 

production of vegetables. Country level data shows that there was only a 3 percent increase in 

vegetable production from 2010/11 to 2015/16 production year. In Lake Tana basin, one of 

the potential areas of the country for vegetable production, too little empirical studies have 

been carried out to investigate production efficiency and vegetable marketing of smallholder 

vegetable producer farmers.  

 

This study was initiated to provide information on vegetable production efficiency and its 

determinants, the existing vegetable marketing structure, and determinants of market outlet 

choice decision of farmers in Lake Tana basin. The information is important from a policy 

perspective, as it will inform practical interventions required to improve productivity and 

development of efficient vegetable market to fully exploit the production potential and 

transform the livelihood of the rural farmers. Multi-stage sampling technique was employed 

to collect data from 385 vegetable producing farmers, and 107 traders including brokers 
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involved in vegetable marketing. Both descriptive and econometric analyses were used to 

analyze the data.  

 

The results of the descriptive analysis indicated that most of the sample vegetable producers 

are male headed households and both female and male household heads are in the active age 

groups. Most farmers have sufficient vegetable farming experience with a difference between 

spot market outlet participants. All farmers are holders of livestock with a small inequality 

and most of them have oxen. Only few households have engaged in off/non-farm activities.  

 

The result also confirmed that farmers land holding is small but distributed almost equally and 

they used nearly half of their total land holdings for vegetable production under irrigation in 

the survey year. This is not surprising because samples were selected among vegetable 

producer farmers. In terms of vegetable crop type, households allocated most of their 

vegetable land for onion and garlic. It was also found that irrigation requires more labour 

resource than any other activities and the main source of labour is family labor followed by 

hired and shared labor.  

 

From the descriptive result, it was also confirmed that almost all of the sample vegetable 

producers applied chemical fertilizer at least for one vegetable crop. On average, vegetable 

producers applied 200 kg of urea and DAP per hectare which is below recommended rate. 

Relative to other vegetable crops, potato producers used more compost and manure. 

Cooperatives are the main fertilizer distributors in the region. Few farmers also bought 

chemical fertilizer from traders in the market, and others obtained from peer farmers.  

 

The survey result indicated that onion, tomato and pepper producers applied improved seed 

varieties whereas only few farmers of producing potato adopted new variety. Limited supply 

is the constraint for low use of improved seed. Farmers acquire improved seed of vegetables 

mostly from cooperatives and some of them from agricultural offices and traders or in the 

market. Peer farmers and own seed developments are also another source of improved seed. 

More than half of sample farmers applied pesticide and herbicide chemicals for vegetable 

crops. Identification of chemical types, rate and time of application were found most 
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important problems encountered in chemical application. Traders and cooperatives are 

important sources of chemicals for farmers. 

 

From the survey result, it was also shown that the yields of some vegetable crops are 

comparable with the regional yield level and others are below the regional average. Since 

vegetables are highly marketable products, large proportion of vegetables (88%) were 

supplied to the market by the sample households.  

 

In terms of institutional services the descriptive result pointed out that almost all sample 

farmers had contact with agricultural extension workers at least once in a month. Some 

farmers also obtained training on use of improved agricultural inputs, irrigation practices and 

product handling techniques that enable them to be effective in production. However, only 

few sample farmers were found to acquire training on marketing. The survey result also 

showed that some sample households obtained credit of different kind and amount. High 

interest rate and long procedure are mentioned as the main reasons not to accept credit. Most 

of the cash credit receivers were found to use it for agricultural production purpose such as for 

purchasing animals, fertilizers and seed.  

 

Further, the result showed that the average walking hours farmers need to travel to the nearest 

market takes more than an hour, while average distance to the nearest all weather road is less 

than an hour with a significant different among districts. More than half of the sample 

households got at least price information from any source before they decided to deliver the 

produce to market, and most of them considered peer farmers as a source of reliable market 

information. Very few households believed brokers as a source of ideal market information. 

The result further confirmed that extension workers did not work with dissemination of 

market information. Only a single respondent replied that market information could be 

obtained from extension workers. Less than half of the sample households were visited by 

buyers at village level. More than half of the respondents used animals as a means of 

transporting vegetables to market followed by cart. Farm gate, roadside and the nearby market 

places (spot market) are the possible market outlets used by producers. Only few farmers are 

able to sell at home. Relatively large proportion of farmers sold vegetables at nearby market 
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places followed by at farm gate. Farm gate buyers are assemblers, district and outside the 

district wholesalers.  

 

Additional analysis was made on structure, conduct and performance of vegetable marketing 

in the study area. The results from concentration ratio and Gini coefficient calculations as well 

as from the evaluation of barriers to entry or exit in vegetable business showed that vegetable 

market in the study area is weak oligopolistic market structure. Buying and selling behaviors 

of traders are found to be more competitive in nature. However, wholesalers and assemblers 

together with brokers were found to make instant informal grouping (collusion) at specific 

market days to determine vegetable price which is an indication of market misconduct that 

requires attention of concerned bodies.    

 

Market performance analysis showed that about 41 and 36 percent of onion and tomato 

produced by sample farmers were sold outside the study area, respectively, indicating the 

presence of significant demand outside the study area. Farmers could sell only small 

proportion of onion and tomato outside the region implying that farmers do not have easy 

access to market outside the study area. The result also showed that storage loss and transport 

cost are the two most important vegetable marketing costs. In the marketing channel analysis, 

10 and 4 alternative marketing channels ending inside and outside the study area, respectively, 

were identified for both onion and tomato crops. The shortest channel is the channel where 

farmers directly sell to consumers and the longest channel comprises all market 

intermediaries. The lowest net margin (49 Birr/quintal) was obtained in the channel that ended 

at district market and all district intermediaries are involved indicating that marketing costs 

are not as low as price at district market. The highest net margin (342.30 Birr/quintal) was 

found in the channel where GB wholesalers directly link farmers with urban retailers 

indicating that GB market prices are more than marketing costs. Hence, net marketing margin 

could be improved by shortening the linkage between producers and urban consumers. The 

result also indicated that the producer share would be improved by shortening the distance 

between the producer and consumer or reducing the intermediaries involved. Therefore, 

channels which connect farmers with urban consumers with few intermediaries were found 

preferable. The channel where all the intermediaries are involved brought about highest 
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marketing cost with very small proportion of the produce, and hence it is the least preferred 

channel.  

 

Econometric models such as Cobb-Douglas production function and Tobit model were used 

to estimate production efficiency levels and inefficiency determinants. The model result 

showed that land and seed are the most limiting factors for the production of vegetables in the 

study area. Land has the highest elasticity of production implying that more vegetable output 

would be obtained by using more land for vegetables. The result also confirmed that farmers 

in the study area are operating in the constant returns to scale region. The dual cost function 

was derived from the stochastic frontier production function and technical, allocative and 

economic efficiencies of sample vegetable producers were calculated. The mean technical, 

allocative and economic efficiency scores are found to be 0.67, 0.58 and 0.39, respectively. 

According to this result, there is a possibility for an average farmer to increase the level of 

output by 33 percent if he/she would produce at fully technically efficient level with the given 

level of inputs and technology. The result also means that the average farmers would be able 

to reduce their actual costs of vegetable production by 61 percent by operating at full 

technical and allocative efficiency levels to produce the existing level of output. The Tobit 

model result further indicated that a household heads led by female increases all TI, AI and EI 

relative to male headed households and household heads with spouse increase TI and EI 

whereas row planting could reduce vegetable production inefficiency. Age of the household 

head and mobile ownership also negatively and significantly affected technical inefficiency of 

vegetable producers. In addition, both allocative and economic inefficiency are positively and 

significantly influenced by non-farm activity and livestock ownership. 

 

Moreover, the study examined the determinants of market outlet choice decision of vegetable 

producers using multivariate probit model. The model result confirmed that the decisions to 

choose each market outlets (farm gate, roadside and spot market) are interdependent 

household decisions. It is also shown that market place sale is negatively and significantly 

correlated with farm gate and roadside outlets, while the correlation between farm gate and 

roadside outlet is positive and significant. The probability of selling vegetables to farm gate or 

roadside is relatively very low as compared to the market place outlet. The probability of 
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vegetable producers to use all market outlets simultaneously is very small. The result of the 

multivariate probit model also indicated that households who were visited by buyers at their 

residence before supplying the produce to market influenced positively to sell at farm gate 

and roadside, and negatively to take the produce to market place. The reason could be that 

those who can confirm access to farm gate or road side sale tend to reject transportation cost 

and market risks associated with market place sale. Age of household head simultaneously 

determine all market outlets choice decision. It means that older farmers are more likely to 

take the produce to market place. This is perhaps because older farmers do have poor access 

to market information causing high price risks at farm gate and roadside outlets. 

 

Further, the model result indicated that livestock holding affect market place sale negatively, 

while diversification influences it positively. Selling to farm gate is affected by livestock 

holding and market information positively, and diversification and distance to all-weather 

road negatively. Roadside outlet is affected by vegetable outputs positively, and distance to 

all-weather road negatively.  

 

5.2. Conclusion and Recommendations  

 

The descriptive results indicated that few households are engaged in off/non-farm activities 

and only few farmers are found to acquire training related with marketing, implying that 

households in the study area have low opportunity to create and involve in non-farm 

activities. As a result, regional and federal governments should develop policies and strategies 

that encourage the development of rural agro-industries in areas where inputs are available 

through the expansion of roads, electricity, and communication services, and providing 

incentives for rural investors together with improving the knowledge of farmers on non-

farming business options by incorporating the subject with the existing agricultural extension 

packages. 

 

The result of vegetable market structure, conduct and performance analysis indicated that 

district vegetable wholesalers and assemblers together with brokers have been exercising 

unlawful group formation in the market to strengthen their bargaining power and determine 
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price. Therefore, concerned government bodies should focus attention on the right 

implementation of the existing business rules and regulations thereby creating more 

competitive market environment. Another option could be encouraging farmers to form 

farmers‟ marketing group or strengthening the existing farmers‟ cooperatives to fully engage 

in perishable produce marketing through providing technical and financial assistance to 

establish their own suitable storage facility around their residents and linking them with 

possible buyers anywhere in the country.  

 

In addition, it was found that storage loss and transport cost are the two largest cost 

components of vegetable marketing. Hence, concerned bodies specifically universities and 

research centers should contribute in developing suitable storage technology and transport 

system for perishable vegetables through research and innovation to improve vegetable 

marketing system in the region. 

 

Moreover, the result of channel performance showed that linking farmers with urban 

consumers with few intermediaries in between could improve producers‟ price and net 

margin. Hence, linking farmers with urban wholesalers through establishing farmers‟ group 

marketing with communication access, together with least cost storage and transport 

technologies should be the focus of concerned actors to improve farmers earnings and reduce 

consumers‟ price which together could bring about higher production, consumption and 

society welfare. 

 

Land resource was found the most limiting factor to boost vegetable production in the study 

area. Land for vegetables needs to be fertile with sufficient water sources, and accessible to 

infrastructure to timely supply perishable vegetables to market. It is thus important to 

strengthen the existing soil fertility enhancement programs through increasing the capacity of 

farmers to implement appropriate soil conservation practices, develop and utilize organic 

fertilizer (manure and compost) and apply inorganic fertilizer properly in terms of rate of 

application and type of chemical fertilizers. In addition, developing small and medium 

irrigation projects together with raising the capability of farmers on water conservation 

techniques and various alternative irrigation practices through practical training, field visit 
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and knowledge sharing among farmers are vital. Moreover, road and communication 

infrastructures should be developed in the area to increase land suitable for vegetable 

production.  

 

Seed was also found the second most limiting factor in the production of vegetables in the 

study area. Limited supply of improved seed of different vegetable crops was one of the 

challenges.  Hence, efforts should be made to establish improved seed producer farmers‟ 

group through developing farmers‟ seed production knowhow and/or strengthen the existing 

farmers‟ cooperatives in terms of finance and human resource to increase the availability and 

timely delivery of improved seed of different crop varieties.  

 

Considerable numbers of vegetable farmers were found to purchase pesticides from traders 

with little knowledge about the chemical types and its application techniques. As a result, it is 

highly recommended that cooperatives or public suppliers should take responsibility for the 

supply of pesticides. In addition, development workers, agricultural offices and other 

concerned bodies should also attempt to enhance farmers‟ awareness on pesticide application 

and their side effects for efficient crop protection and improvement in productivity.  

 

The age of household head has a significant negative effect on technical inefficiency and farm 

gate and roadside market outlets. Older farmers could use their accumulated farm 

management knowledge and skill to reduce technical inefficiency more than the younger aged 

farmers. Older farmers are also expected to be reluctant or incapable to use new 

communication technologies to gather market information that help make appropriate 

marketing decisions. Hence, local governments at peasant administration or district level 

should try to bring experienced and younger farmers together under experience sharing 

forums so that old farmers would share their accumulated farm practice knowledge to young 

farmers and young farmers in turn would inform aged farmers about accessing possible 

market information sources.  
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Female headed households were found more technically, allocatively and economically 

inefficient. Hence, females are needed to be empowered through providing equal access to 

education, farm resources, market information, and credit and extension services.  

 

The significant and positive effect of marital status on technical, allocative and economic 

inefficiency indicates the requirement of farm decision to be made promptly and 

independently. The key recommendation is that job division with full responsibility between 

spouses is required for on time agricultural management decisions to increase production 

efficiency.  

 

Finally, credit service was also found negatively and significantly influencing economic 

inefficiency. It was also found that high interest rate and long procedures are important 

constraints to benefit from credit services. Hence, credit and saving institutions, specifically 

ACSI should give strong concern on its credit policy to make the services suitable for farmers 

by setting reasonable interest rate and simplifying its requirements.  
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7. APPENDICES 

Appendix I: Tables  

Appendix Table 1: conversion factor for man equivalent (ME) 

Age group (years)  Male Female 

<10 0.0 0.0 

10-13 0.2 0.2 

14-17 0.5 0.4 

17-50 1.0 0.8 

>50 0.7 0.5 

Source: Storck et al. (1991) 

 

Appendix Table 2: Conversion factor for livestock unit  

Animals  Livestock units  Animals  Livestock units  

Heifer 0.75 Donkey (young) 0.35 

Calf 0.25 Camel 1.25 

Weaned calf 0.34 Sheep & Goat (Adult)  0.13 

Cow and oxen 1.0 Sheep & Goat (Young) 0.06 

Horse 1.1 Chicken  0.013 

Donkey (adult)  0.70   

Source: Storck et al. (1991) 

 

Appendix Table 3: Households getting market information by sources  

Sources of information Frequency  Percent  

       Farmers 74.4 79 

       Brokers 9.0 5.7 

       Buyers 15.8 14.8 

       Visit the market 0 1.3 

       Radio 0 0.5 

       Extension worker 0.8 0.3 
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Appendix Table 4: Marketing costs, margins and producers shares of each marketing channels for tomato 

Note: SP = selling price, MC = marketing cost, NM = net margin, MM = marketing margin  

        : Figures in brackets are percent 

Source: Computed from survey data

Participant
s  

Descriptio
n  

Ch1 Ch2  Ch3 Ch4 Ch5 Ch6 Ch7 Ch8 Ch9 Ch10 

Farmers  SP  550 500 500 500 500 500 500 500 550 

Assembler
s  

SP    650 650 600 600 700    

MC   86(13.2) 86(10.7) 86(10.7) 86(7.8) 86(7.8)    

NM   64(9.9) 64(8.0) 14(1.8) 14(1.3) 114(10.4
) 

   

District 

wholesaler

s  

SP      700 800  800 700  

MC     94(11.8) 94(8.6)  94 (8.6) 94 (11.8)  

NM      6(0.7) 106(9.6)  206(18.7

) 
106(13.2

) 
 

GB 
wholesaler

s 

SP       1000 1000 1000  1000 

MC      131(11.9

) 
131(11.9

) 
131(11.9

) 
 131(11.9

) 
NM       69(6.3) 169(15.4

) 
69(6.3)  319(29.0

) 
Retailers  SP  800  800 800 1100 1100 1100 800 1100 

MC  97(12.2)  97(12.2) 97(12.2) 77(7.0) 77(7.0) 77(7.0) 97(12.2) 77(7.0) 

NM   153(19.1)  53(6.6) 3(0.4) 23(2.1) 23(2.1) 23(2.1) 3(0.4) 23(2.1) 

Total MC  97(12.2) 86(13.2) 183(22.9
) 

277(34.7
) 

388(35.2
) 

294(26.7
) 

302(26.7
) 

191(23.9
) 

208(18.9
) 

Total MM   250(31.3) 150(23.1

) 
300(37.5

) 
300(37.5

) 
600(54.5

) 
600(54.5

) 
600(54.5

) 
300(37.5

) 
550(50.0

) 
Net MM  153(19.1) 64(9.9) 117(14.6

) 
23(2.8) 212(19.3

) 
307(27.9
) 

298(27.1
) 

109(13.6
) 

342(31.1
) 

Producers‟ share  100 69 77 63 63 45 45 45 63 50 

Volume of sale (%) 44(1.6
) 

986 
(35.5) 

46(1.7) 102(3.7) 25(0.9) 37(1.3) 56(2.0) 116(4.2) 80(2.9) 313(11.3
) 
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Appendix Table 5: Test result of the distributional assumptions of inefficiency component 

No. Distributional assumptions of 

inefficiency tem in Cob-Douglas model 

Criteria 

Log likelihood AIC BIC 

1 Half-normal -247.77 511.51
 

543.14
b 

2 Exponential -247.86 511.72
 

543.34
 

3 Truncated-normal -246.69
b 

511.37
b 

546.95 

Note: „b‟ stands for best model.  

Source: Computed based on model result 

 

Appendix Table 6: Demographic characteristics of retailers, assemblers and brokers 

Variable category  Retailers  

 (n=40) 

Assemblers 

(n=21) 

Brokers 

 (n=11) 

Age (mean) 35 41.7 34.7 

Sex  Male  

        Female  

9 

31 

21 

- 

11 

- 

Education level 

       Illiterate  

       Read &write to Grade 9 

       Grade 10 complete and above 

 

1 

28 

11 

 

- 

16 

5 

 

- 

7 

3 

Family size (mean) 4.3 4.8 3.3 

Marital status (frq)  

        Single  

        Married 

        Divorced  

 

8 

30 

2 

 

- 

21 

- 

 

3 

8 

- 

Religion (frq)  

        Orthodox Christian  

        Muslim  

 

32 

8 

 

21 

- 

 

11 

- 

Experience (mean) 9.5 11.5 12.8 

Specific business season (frq) 

      All year round  

      Peak production season  

      Market days  

 

31 

2 

7 

 

9 

12 

- 

 

8  

3 

- 

Source: Computed based on model output 

 

Appendix Table 7: Collinearity statistics for variables in the Tobit model 

Variables VIF 1/VIF 

Sex of the household head 2.02 0.4948 

Marital status 1.99 0.5020 

Total land holding 1.53 0.6555 

Diversification 1.33 0.7544 

Age of the household head 1.29 0.7729 

Livestock ownership 1.29 0.7763 

Number of plots 1.25 0.8026 

Mobile phone ownership  1.16 0.8654 
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Distance to all weather read 1.12 0.8962 

Planting method  1.09 0.9133 

Non-farm activity   1.06 0.9428 

Credit   1.05 0.9561 

Mean  1.35 

 Source: Computed based on model output 

 

Appendix Table 8: Chi
2
 test result of the constant return to scale hypothesis 

test [lny]_b[lnland] +[lny]_b[lnlabor]+[lny]_b[lnseed]+ [lny]_b[lnfert]+ 

[lny]_b[lnchem]=1 

 

 chi2(  1) =    0.69 

 Prob > chi2 =    0.4078 
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Appendix Table 9: Market outlet choice model results of specific crops and the aggregates  

 

Variables 

Onion Garlic Potato Aggregate (six crops) 

1 2 3 1 2 3 1 2 3 1 2 3 

Coeff. 

Std.Err 

Coeff. 

Std.Err 

Coeff. 

Std.Err 

Coeff. 

Std.Err. 

Coeff. 

Std.Err. 

Coeff. 

Std.Err 

Coeff. 

Std.Err. 

Coeff. 

Std.Err. 

Coeff. 

Std.Err 

Coeff. 

Std.Err. 

Coeff. 

Std.Err. 

Coeff. 

Std.Err 

Age -.055
***

 

0.0196 

0.019
**

 

0.0086 

0.035 

0.0309 

-.056
***

 

0.016 

0.002 

0.008 

-.102
***

 

0.026 

-.059
***

 

0.015 

-.053
***

 

0.009 

-0.024 

0.026 

-.034
***

 

0.0111 

.044
**

 

0.0188 

-0.024
**

 

0.0097 

Sex  0.231 

0.6189 

-.606
**

 

0.2625 

-0.394 

0.6641 

-3.730 

70.315 

-0.505
*
 

0.279 

0.384 

0.620 

-0.151 

0.578 

.884
***

 

0.273 

-4.247 

937.2 

-0.313 

0.3911 

1.789 

47.766 

-0.363 

0.3396 
Education   -0.031 

0.3325 

-.56
***

 

0.1633 

-0.033 

0.5414 

-0.299 

0.255 

-.396
**

 

0.170 

0.140 

0.346 

-0.279 

0.243 

0.207 

0.160 

0.031 

0.458 

-0.293 

0.1979 

-.705
**

 

0.3450 

-0.079 

0.1870 

HH size -0.064 
0.0876 

0.014 
0.0495 

0.223 
0.1762 

0.032 
0.076 

-.109
**

 
0.053 

0.066 
0.098 

0.009 
0.074 

0.099
*
 

0.050 
.248

*
 

0.137 
0.053 
0.0596 

0.078 
0.1063 

0.026 
0.0550 

Farming exp. -0.064 

0.462 

0.016 

0.0205 

-0.164
*
 

0.0839 

-0.005 

0.033 

0.008 

0.020 

0.004 

0.042 

-0.011 

0.032 

-.077
***

 

0.021 

-0.086 

0.072 

-0.021 

0.0248 

-0.034 

0.0455 

-0.028 

0.0236 

TLU 0.302
***

 
0.0616 

-.084
***

 
0.0321 

-.405
***

 
0.1364 

0.151
***

 
0.045 

-0.063
*
 

0.035 
.162

***
 

0.057 
.171

***
 

0.048 
0.050 
0.032 

-.614
***

 
0.188 

.119
***

 
0.0383 

-0.134
*
 

0.0732 
-0.035 
0.0366 

Credit  -0.192 

0.3281 

-0.033 

0.1561 

0.683 

0.5789 

0.080 

0.258 

0.076 

0.164 

0.428 

0.310 

0.233 

0.238 

0.042 

0.158 

-0.266 

0.434 

-0.206 

0.1937 

0.570 

0.3584 

-0.112 

0.1807 
Diverse -.512

*** 

0.1586 

.302
***

 

0.0841 

-0.795
**

 

0.3308 

-.408
***

 

0.128 

.544
***

 

0.089 

-0.282 

0.172 

-.501
***

 

0.121 

.540
***

 

0.084 

0.363 

0.296 

-.277
***

 

0.0940 

.489
**

 

0.2016 

-0.017 

0.0915 

Market info. 0.609 
0.4059 

-0.068 
0.1730 

-0.106 
0.5699 

0.477 
0.325 

-.49
***

 
0.178 

-0.226 
0.398 

0.750
**

 
0.315 

0.071 
0.172 

0.119 
0.533 

.787
***

 
0.2351 

0.014 
0.3604 

0.166 
0.2040 

Buyers visit 1.197
***

 

0.3264 

-.58
***

 

0.1534 

1.560
**

 

0.6750 

0.118 

0.241 

-.53
***

 

0.166 

-0.358 

0.370 

0.300 

0.227 

0.235 

0.157 

-0.040 

0.518 

.890
***

 

0.1698 

-.653
**

 

0.3018 

0.415
**

 

0.1677 

Distance to 
all-weather 

road 

-0.008 
0.0061 

 

-0.003 
0.0028 

 

-0.045
**

 
0.0225 

 

0.005 
0.004 

 

-0.001 
0.003 

 

.014
***

 
0.005 

 

0.008
**

 
0.004 

 

0.000 
0.003 

 

-0.022 
0.014 

 

-.065
**

 
0.0301 

0.137 
0.0851 

-0.069
**

 
0.0292 

Output -0.003 
0.0066 

0.001 
0.0038 

0.004 
0.0127 

0.009 
0.006 

.017
***

 
0.004 

.023
***

 
0.007 

0.011
*
 

0.005 
0.001 
0.004 

0.010 
0.007 

0.001 
0.0041 

-0.010 
0.0069 

.015
***

 
0.0037 
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Appendix II: The questionnaire used for the survey 

 

Production Efficiency and Market Performance of Smallholder Vegetable 

Producers in Lake Tana Basin, Ethiopia 

 

PhD Dissertation Research 

Prepared by Marelign Adugna (Ph.D. Student, Haramaya University) 

 

Farm Household Interview Questionnaire 
Code number_____________ 

Date _______________ 

Name of interviewer ________________ 

Signature ____________________ 

                                                        Name of supervisor __________________ 

                                                                  Signature ___________________ 
INFORMATION FOR ENUMERATORS:  

1. Please introduce yourself before starting the interview. 

2. Inform the purpose of the study, which is to collect first hand data that will be used only 

for the Ph.D. dissertation writing on the topic indicated above 

3. The respondent of this interview schedule shall be the head of a household, in case the 

head absent the question can be posed to the spouse of the household head. 

4. This interview schedule is specifically designed to farmers in Lake Tana basin involving 

in vegetable production in 2016/17 production year. 

5. Carefully read and complete the questionnaire.  

6. Where exact figures are not available, please let the respondent to provide careful 

estimates.  

7. Circle the appropriate code, 1,2,3,… and fill the blank spaces, accordingly.  

 

Name of District: _______________________ 

Name of Kebele: ________________________     

Part I: Household and farm characteristics  

1.1 Age of the household head: _____years 

1.2 Sex of the household head: 1. Male    2. Female  

1.3 Marital status: 1. Single 2. Married 3. Divorced 4. Widow/widower 

1.4 Educational status: 1.Cannot read and write; 2. Can read and write only; 3.Grade (1-

3); 4. Grade (4-6); 5. Grade (7-8); 6. Grade (9-10); 7. Grade (11-12) 8. Diploma; 9. 

Degree  

1.5 Religion: 1. Orthodox; 2. Muslim; 3. Protestant; 4. others (specify) ___________ 
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1.6 Main occupation: 1. Farmer 2. Civil servant 3. Business person 4. Employee in private 

company 5. Others (specify) ____________  

1.7 Household size (number): _______ 

1.8 Household age composition  

Age category  
Number  

Male  Female   

Less than 5 years old   

Between 5 and 9 years old, inclusive   

Between 10 and 13 years old, inclusive   

Between 14 and 16 years old, inclusive   

Between 17 and 50 years old, inclusive   

Elderly (+50 years)   

1.8.Total number of persons attended formal education in the household ______ 

1.9. The highest education level attended in the household. _________ 

1.10. How many years of experience do the household head has in vegetable production? 

_____years 

1.11. Are you a member of formal farmer organizations? 1. Yes 2. No  

1.12. if yes, what is the name of the organization? _______________ 

1.13. Do you have responsibility other than farming? 1. Yes 2. No.  

1.14. If yes, what is your responsibility?_____________ 

1.15. Do you have mobile phone? 1. Yes    2. No  

1.16. Please indicate the number of livestock you own in the following table 

Type of 

animals 

Number   Type of Animals  Number  

Oxen  Goat (adult)  

Cow   Goat (young)  

Heifer   Donkey (adult)  

calf  Donkey (young)  

Weaned calf  Mule   

Sheep (adult)  Horse   

Sheep (young)  Chicken   

1.17. Do you participate in non-farm activity? 1. Yes 2. No 

1.18. If yes, what is the type of activity? 1. Cloth making 2. Carpenter 3. Trading  4. Grain 

mill 5. Handcraft 6. Ceramics 7. Others (specify) _________ 

1.19. Do you have any source of income other than farming? 1. Yes  2. No 
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1.20. If yes, what is/are the source/s? 1. Nonfarm activity; 2. Wage from others farm; 3. 

Pension payment; 4. Salary/wage; 5. Rent from asset/real estate; 6. others (specify)  

_____________ 

1.21. Please, estimate the annual income earned from all non-farm activities last year? 

________Birr 

1.22. Please, estimate the annual income earned from all off-farm activities last year? -

_________Birr 

 

Part II. Information on vegetable production 

1. land 

1.1. Estimate total land size by ownership 

 Owned  Rented  Share 

cropping  

Other means Total 

land  

Cultivated  uncultivated 

Size  in ha        

 

1.2. Land allocated for vegetable production  

Crop type Total Land 

allotted 

(ha)
 

Rain-

fed 

(ha) 

Irrigated  

(ha)  

 

Owner ship (ha) 

Own Rented Sharecropping By other 

means  

Onion         

Tomato        

Garlic         

Potato         

Head 

Cabbage  

       

Lettuce         

Pepper         

Carrot         

Others 

specify) 

       

        

        

1.3. What is the rental price of land per hectare in your Kebele? ________ Birr 

1.4. How many vegetable plots of land do you have on separate places (in number)? 

________  
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1.5. How far is the distance of the farthest plot from your home? ____walking minutes  

1.6. How far is the distance of the main road from your farm? _________walking hours 

&_____in kilometers  

2. Labour 

2.1. Estimate the number of labor force used for vegetable production for each activity.  

Activity Family labour  Exchang

e labour 

Hired labor 

Adul

t 

men  

Adult 

wome

n  

Childre

n <10 

age 

 

Children 10-

13 age 

Children 14-

17 

Age

d 

>50 

age 

No

. 

Unit 

price/da

y mal

e 

femal

e 

mal

e 

femal

e 

Land 

preparatio

n & 

planting   

           

Weeding 

& 

cultivation  

           

Watering             

Harvestin

g  

           

3. Oxen power  

3.1. Please, estimate total pairs of oxen days used for vegetable production.   

Activity  Type of oxen ownership  

Owned shared Rented Other means 

Land preparation and planting     

3.2. What was the rental price of a pair of oxen per day in your Kebele? ____ Birr 

 

4. Seed, fertilizer and agro-chemicals  

4.1. Please, estimate the inputs used for each vegetable crops production. 

 

Type of crop Seed (kg) Fertilizer (kg)  

Herbicide 

(lit) 

 

Insecticide 

(lit) 
Chemical organic 

  Improved  Local  Urea  DAP 

Onion        

Tomato         

Garlic         

Potato         

H. Cabbage         

Lettuce         

Pepper        
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Carrot         

Others specify         

4.2. Indicate the sources of each inputs used for vegetable production. 

Type of crop Source of inputs (1. Own production 2. Market 3. Cooperatives 4. Other farmers 5. 

Agriculture office 6. Research center 7. Others) 

Improv

ed seed 

Local seed Urea  DAP Compos

t 

 

Herbicid

e 

Insecticid

e 

Onion        

Tomato        

Garlic         

Potato        

Cabbage         

Lettuce          

Pepper        

Carrot         

Others 

specify  

       

 

4.3.Indicate the prices of seeds for each vegetable crop. 

Type of crop Birr/kg 

Improved seed Local seed 

Onion   

Tomato    

Garlic    

Potato    

H. Cabbage   

Lettuce   

Pepper    

Carrot    

Others specify   

4.4. Other input prices 

Inputs  Unit  Price per unit  Remark  

Chemical 

Fertilizer  

Urea  Kg   

Dap Kg   

Compost Kg   

Insecticide  Litter   

Herbicide  Litter    

 

4.5.Rank the problems associated with each inputs  

Problems  Improved seed Fertilizer Compost Herbicide Insecticide 
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Rank  Rank  Rank  Rank  Rank  

Lack of supply      

Not available on time      

Remoteness of the source      

high price      

Lack of credit      

Poor quality      

Others (specify)      

 

4.6.Did you face incidence of plant disease and pests in your vegetable farming? 1. Yes 2. 

No 

4.7. Have you practiced cultural pest control method for vegetable production? 1. Yes 2. No  

4.8. If yes, what method? Specify ______________________________________________ 

4.9.Have you practiced cultural weed control method for vegetable production? 1. Yes 2. No  

4.10. If yes, what method? Specify 

______________________________________________ 

4.11. What is your soil management practice applied for vegetable production (multiple 

answer is possible)? 1. Using manure 2. Compost 3. Chemical fertilizer 4. Fallowing 5. 

Crop rotation 6. Other method specify ______________ 

4.12. Have you practiced inter-cropping (vegetable with other crop)? 1. Yes 2. No  

4.13. If yes, vegetable with which crop/s? ____________________________ 

4.14. How did you planted vegetables? 1. Row planting 2. Broadcasting  

4.15. If you use irrigation for vegetable production, what are the sources, methods and 

frequency of use? (* Multiple responses are possible, use code number). 

Crop  Sources: 1. Pond 

2. Hand dung hall 

3. River/spring 

diversion 4. Lake  

Methods: 1. Over 

flooding 2. Sprinkler 3.  

Drip 4. Basin Bordering  

Water 

application 

(hours/ day)  

Total number of 

irrigation days till 

harvest 

Onion     

Tomato      

Garlic      

Potato      

Cabbage     

Lettuce     

Pepper     

Carrot      

Others 

(specify) 

    

4.16.  Do you own motor pump? 1. Yes 2. No  
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4.17. If Yes, what is the name of the motor pump? ______________ 

4.18. How much litters of gasoline is consumed per hour? ___________ 

4.19.  How much is the rent of motor pump in your kebele. ______Birr/hour or day 

5. Access to extension and credit service  

5.1.Distance of your home from extension agent office. _____walking hour _____in 

kilometer 

5.2.Did extension worker visit your vegetable field? 1. Yes 2. No 

5.3.If yes, how many times? 1. Once a week 2. Once a month 3. Twice a month 4. Twice a 

year 5. Other specify _________  

5.4.What type of extension service did you get (multiple answer is possible)? 1. Input usage 

2. Tillage practice 3. Input/output market 4. Product handling/storage 5. Irrigation 6.  

Environmental conservation 7. Credit use 8. Other specify_____________ 

5.5.Did you receive training about vegetable production outside your kebele in the last 5 

years? 1. Yes 2. No  

5.6.If yes, what kind of training (multiple answer is possible)? 1. Input usage 2. Input/output 

marketing 3. Product handling 4. Irrigation 5. Environmental conservation 6. Credit use 

7. Other specify _____________ 

5.7.Did you borrow over the last three years? 1. Yes 2. No 

5.8. If not, what is the reason (multiple answer is possible)? 1. No need of more capital 2. 

No access at all 3. High interest rate 4. Lengthy procedure, 5. Short repayment period, 5. 

others (specify) ____________ 

5.9. If yes, in what form (multiple answer is possible)? 1. Cash 2. Fertilizer 3. Seed 4. other 

specify _________ 

5.10. If you borrow in cash, for what purpose did you receive credit? (multiple answer is 

possible) 1. Consumption 2. For fertilizer 3. For chemicals 4. For seed 5. For labour 6. 

for livestock production  7. other specify _________ 

5.11. Which organization gives you agricultural credit? (multiple answer is possible) 1. 

Microfinance 2. Private money lenders 3. Farmer cooperatives 4. Friends & relatives 5. 

Others (Specify)________  

5.12. Amount of credit received: In cash________ Birr; In kind _______________ 
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5.13. What are the problems you faced related to credit? (multiple answer is possible)1. 

High interest rate 2. Lengthy procedure, 3. Insufficient amount 4. Short repayment 

period, 5. others (specify) ________ 

5.14. Are you a member of farmers cooperative? 1. Yes 2. No 

5.15. If no, what are your reasons? ____________ 

5.16. How far is the distance of cooperative office from your home? _______walking hour 

and ______in kilometers   

6. Output   

6.1. Please, estimate the quantity of output produced & dispensed of vegetable crops in 

2016/17. 

Type of crop Unit Produced Consumed  Sold Unit price 

(birr) 

Transport 

cost (birr) 

Onion        

Tomato        

Garlic        

Potato        

Head cabbage        

Lettuce       

Pepper       

Carrot        

Others specify       

6.2. Specify the amount of vegetable crops wasted from production up to marketing stage per 

unit and preservation techniques.  

 

Part III. Vegetable marketing information  

1. Are you a member of marketing group? 1. Yes 2. No 

2. If yes, what is the name of the group? __________________ 

Type of crop 
Harvesting 
loss in kg 

Handling 
loss in kg 

Storage techniques (use code) 

(multiple answer possible) 1. Drying 
2. Freezing 3. Sorting 4. Salting 5. 

Others (specify) 

How many days 

can you store  

Onion     

Tomato     

Garlic     

Potato     

H.cabbage     

Lettuce     

Pepper     

Carrot     

Others     
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2.1.What are the purposes of the group? 1. Market search 2. Training 3. Market 

information 4. Input purchase 5. Other (specify)  

2.2. Is there any fee to be a member? 1. Yes 2. No 

2.3. What are the problems in the group? 1. Difficult to sale on time 2. Low selling price 3. 

Favoritism 4. Mismanagement 5. High cost 6. Other specify  

2.4. Do you have plan to leave the group? 1. Yes 2. no 

3. Did you get information about the presence of alternative buyers prior to sale the crops? 1. 

Yes 2. no 

4. Please, specify where and to whom the quantity of vegetable crops were sold in 2016/17 

Crop 

Where (kg) To whom (kg) 
Far
m 

gate 

Market 
center 

Roa
d 

side 

At 
home 

Collect-
ors 

Whole
-salers 

Retaile
r 

Consume
r 

Coope
r-

atives 

Farm
er  

Onion            

Tomato           

Garlic           

Potato           

H.cabbage           

Lettuce           

Pepper           

Carrot            

Others 

specify 
          

           

5. What is your reason to select that channel? 1. High price 2. Reliable (will always 

purchase) 3. Accessibility 4. Only available channel 5. Low quality (not fit for other 

channels) 6. Other (specify) 

6. What services/incentives do you receive from your buyer? 1. Training 2. Market information 

3. Credit 4. Inputs 5. None 6. Other (specify)  

7.  Do you want to change the current channel? 1. Yes 2. no 

8. Did you have any contractual marketing arrangement? 1. Yes 2. no 

9. If yes,  

9.1. What issues are included in the terms of contract (multiple answers possible)? 1. Price 

2. Quantity 3. Quality 4. Transport 5. Other (specify)  

9.2.Do you find contractual marketing beneficial? 1. Yes   2. No 
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9.3. What are the problems associated with contractual marketing 1. Buyers violet contract 

2. Cost when market price gets high 3. Lack of quality standard 4. Other (specify) 

10. What were the buyers‟ requirements (multiple answers possible)?  

1. No requirement  

2. quality  

3. Variety  

4. quantity  

5. Others (specify)  __________ 

11. How did you get market information (multiple answers possible)?  

1. Mobile  

2. Visit buyers/market  

3. Farmer to farmer  

4. Buyers visit me  

5. Extension agent  

6. Other specify _____________ 

12. Did you get price information prior to sale? 1. Yes 2. No 

13. If yes, from whom did you get it (multiple answers possible)?  

1. Brokers  

2. Farmers  

3. Buyers  

4. Others specify ___________ 

14. Who did provide you accurate information? ____________ 

15. Who did fix the price of sale? 1. Negotiation 2. Me 3. Buyer 4. Broker 5. Others (specify) 

__ 

16. Did you feel the sale price is in favor of you? 1. Yes 2. No  

17. How did payments for vegetable crop sale made? 1. Immediately after sale 2. after 

____week  

18. Did you receive advanced payment? 1. Yes  2. No  

19. How far is the nearest market from your home? _____walking hours _______in 

kilometers  

20. How far is the main road from your home? _____walking hours  

21. Do you have your own transportation means? 1. Yes 2. No  

20. By what means can you transport your product to the market? (multiple answer is 

possible) 1. Animal 2. Cart 3. Vehicle 4. Others (specify) ___Did you encounter lack of 

market for your produce? 1. Yes 2. No 

21. If yes, what did you do?  
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1. Store it at home 

2. Take it to other market 

3. Sell it at the lower price available 

4. Abandon in the market place 

5. Other (specify) _______ 

 

Interview Questionnaire for Traders  
Code number_____________ 

Date _______________ 

Name of interviewer ________________ 

Signature ____________________ 

                                                        Name of supervisor __________________ 

                                                                  Signature ___________________ 
GENERAL INSTRUCTION FOR ENUMERATORS:  

1. Inform the purpose of the study and the collected information is just for Ph.D. dissertation 

writing and will be kept confidential.  

2. Carefully read and complete the questionnaire.  

3. Where exact figures are not available, please let the respondent to provide careful 

estimates.  

4. This questionnaire should be completed for 2016/17 cropping season.  

5. Circle the appropriate code, 1,2,3,… and fill the blank spaces, accordingly.  

 

Name of the Market __________  

                   District   __________ 

 

1. Information on Trader and Business characteristics  

1.1. Name of trader__________________________ 

1.2. Age of trader   ______Years 

1.3. Sex of trader   1. Male 2. Female 

1.4. Religion of trader? 1. Orthodox Christian 2. Muslim 3. Protestant 4. Catholic 5. Others 

(specify) _________             

1.5. Marital status of trader? 1. Single 2. Married 3. Divorced 4. Widows  

1.6. Household size _______ 

1.7. Educational level of trader? 1. Illiterate 2. Read and write 3. _____years of formal 

education 

1.8. What is your major business?  

1. Wholesaler 

2. Retailer 

3. Urban assembler 

4. Rural collector  

5. Commission man 

6. Broker („delala‟) 

7. Others (specify) ___________

1.9. What was your father‟s occupation? 

2. Farmer  3. Grain trader  
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4. Soldier 

5. Non agricultural product trader 

6. Others (specify) ___ 

1.10. What was your mother‟s occupation?  

1. Farmer  

2. Grain trader 

3. Housewife  

4. Non agricultural product trader 

5. Others (specify) _________ 

 

1.11.Total number of persons employed in your business?  

Employee Permanent Temporary 

M F M F 

Family members     

Non family members     

Total     

1.12.When did you start this business? ___________E.C  

1.13.What was your occupation (s) before involving in vegetables trade? __________ 

1.14.When do you do your business? 

1. Year round  

2. During harvesting season  

3. During holidays only  

4. In fasting days   

5. Others (specify) ______________ 

1.15.Are you willing to stay in this business? 1. Yes      2. No 

1.16.If NO, what are the reasons (multiple responses possible)?  

1. No sufficient supply  

2. Not profitable  

3. High tax 

4. High risk 

5. Others (specify) _____________ 

1.17.Have you ever got technical training related to vegetable trading? 1. Yes 2. No  

1.18.If yes, how long was the training? _______days. Who was the trainer _______________ 

2. Information on Purchase Practice         

2.1.From which market do you buy vegetables? _____________ 

2.2.Indicate from whom and how much did you buy each vegetable crops per week? 

Crop  Unit  Average quantity purchased per week  Average price 

per unit  

From whom (use code no) 1. Farmers 2. Local 

collectors 

3. Urban assembler 4. Wholesalers 5. Retailers 

Harvest 

season 

Slack 

season 

Harvest season  Slack season 

1 2 3 4 5 1 2 3 4 5   

Onion              

Tomato              

Garlic              

Potato               

Cabbage              
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Lettuce               

Pepper              

Carrot               

Others               

2.3.What is the Term of payment?  

1. Cash  

2. Credit 

3. advanced payment 

2.4. From whom do you prefer to buy most of the time?  __________ 

2.5. Why do you prefer it (multiple responses possible)?  

1. Better quality    

2. Sufficient quantity  

3. Consistent supply  

4. Provide credit    

5. Shortest distances     

6. Better trusted  

7. Others (specify) _____________ 

2.6.What are the problems to buy from farmers? 

1. Poor quality 

2. Small quantity 

3. Inconsistent supply  

4. Need immediate payment  

5. Others (specify) 

2.7.What activates your relationship during purchasing?  

1. The same religion    

2. The same origin  

3. Close relative         

4. Friendship  

5. No relationship      

2.8.How do you attract your suppliers? 

1. By giving better price relate to 

others 

2. Providing advance payment  

3. by using strong negotiating word 

power 

4. by fair scaling (weighing)  

5. Others 

(specify)_________________ 

2.9.What is your purchasing strategy?   

1. Use contract  

2. Through brokers 

3. Long term established clientele 

4. On intra family linkage  

5. Spontaneous  

6. Others (specify)____________    

2.10.  Who do set your purchasing price in? 

1. Myself 

2. The seller 

3. negotiation between me and the 

seller  

4. Brokers  

5. market 

6. others (specify) ___________

2.11.  How do you set the purchase price?   

1. Negotiated at delivery  

2. Negotiated before delivery                          

3. Market price at the time of delivery 

4. Other (specify) ________________

2.12.  If purchasing price was set at the time before delivery, how do you agree?    

1. Orally         

2. written agreement       

3. Other (specify) __________ 

2.13. Is your usual purchasing price higher than your competitors? 1. Yes 2. No    
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2.14. If yes, what is the reason (multiple responses possible)? 

1. to attract more supplier/selling 

customer 

2. to kick out your competitor from the 

market 

3. to buy more quantity/big purchase 

4. to get better quality 

5. to stay in the business  

6. To assist farmers to produce more  

7. To get good will  

8. others (specify)__________

2.15. Who do purchase for you?      

1. Myself    

2. Family members        

3. Broker   

4. Commission agent  

5. Friends 

6. Other_________    

2.16. If others purchased for you, how do you pay them?                       

1. Per quantity purchased 

2. % on purchase expense  

3. Above the price you decide    

4. Other (specify)__________      

2.17. If you used brokers, what are the reasons behind? 

1. To get buyer easily             

2. reduce transaction costs  

3. purchased at low price 

4. save your time  

5. other (specify) _____________ 

2.18. If you used brokers, what are the problems created by them?       

1. No problem  

2.  took your sellers & buyers to other 

traders    

3. Cheating quality   

4. Wrong price information                                 

5. Charged high brokerage fee   

6. Other (specify)_____________

2.19. If you used commission men, what are the problems created by commission men?   

1. No problem  

2. Didn‟t buy enough quantity     

3. Cheating on price                  

4. Cheating on quality                

5. charged high commission    

6. Other (specify) _____________ 

2.20. When you purchased for yourself, have you ever been cheated? 1. Yes 2. No,  

2.21. If yes, by whom. ______________ 

2.22. If yes, what was the cheat? 

1. Mis‐pricing  

2. Quantity 

3. Quality delivery 

4. Related with contractual terms 

5. Other (specify) ____________ 

2.23. Identify the features for quality, methods of storage & days each vegetable crop can be 

stored.    

Type of crop Quality features (use code numbers): 1. 

Color 2. Size 3. Breakage 4. Dryness 5. 

Odor 6. Others (specify) 

How many 

days can 

you store it 

Storage techniques 

you used (use code) 

1. Drying 2. 

Freezing 3. Sorting 

4. Salting 5. other 

Onion    

Tomato    

Garlic    

Potato    

H.cabbage    

Lettuce    
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3. Information on Selling Practices 
3.1.To which market do you sale vegetables? _________ 
3.2.Indicate to whom and how much did you sell each vegetable crops per week? 

Crop  Unit  Average quantity sold per week  Average price 

per unit  

From whom (use code no) 1. Consumers 2. Urban 

assembler 3. Wholesalers 4. Retailers 

Harvest 

season 

Slack 

season 

Harvest season  Slack season 

1 2 3 4 1 2 3 4   

Onion            

Tomato            

Garlic            

Potato             

abbage            

Lettuce             

Pepper            

Carrot             

Others             

 

3.3. Who do decide on your selling price? 

1. Myself 

2. The purchaser  

3. negotiation between me and the 

buyer  

4. Brokers  

5. market 

6. other (specify) ___________

3.4.What is your Term of sale? 1. Cash 2. On credit  3. both 

3.5. When do you sell? 

1. Sell as buyer comes  

2. Sale before purchase  

4. Other method (specify)

3.6. What activates your relationship during selling?  

1. The same religion    

2. The same origin  

3. Close relative         

4. Friendship  

5. No relationship      

3.7.How did you attract your buyers 

1. By giving better price relative to 

others  

2. providing quality product 

3. by giving credit 

4. by using strong negotiating power  

5. fair weighing  

6. other (specify)  

Pepper    

Carrot    

Others    
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3.8.Which are the months of the year when prices are lowest? ______________ 

3.9.Which are the months of the year when prices are highest?______________ 

3.10. What did you do when there is no demand for the produce?  

1. I do not come across with it  

2. Store it at home 

3. Take it to other market 

4. Sell it at the lower price available 

5. Abandon in the market place 

6. Other (specify) _______ 

3.11. What is the share of vegetables from the total commodities traded? 

_________________ 

 

4. Information on Marketing Services and costs 

4.1. Did you get credit in the last three years? 1. Yes 2. No  

4.2.If No, Why (multiple answers possible)?  

1. No need of more capital 

2. High interest rate 

3. Long procedure  

4. Lack of borrower 

5. Short repayment schedule  

6. Others (specify)_________ 

4.3.If Yes (Q 4.1.), who borrowed you? ________________how much? ___________Birr 

4.4.What was the purpose of the loan? _____________________________________ 

4.5.How was the repayment schedule? 1. Monthly 2. Semi- annually 3. Yearly 4. When you 

get money 5. Other (specify) ______________ 

4.6.What were the problems you encountered during borrowing (multiple responses 

possible)? No problem 

1. High interest  

2. Long procedure  

3. Not sufficient  

4. Short repayment period 

5. Others (specify) _____________ 

4.7.Does vegetable trading in your locality need a trading license?1.Yes   2.No  3.not 

mandatory 

4.8.If yes, how do you see the procedure to get the license?    1. Complicated      2. Easy         

4.9. How much did you pay to get vegetable trade license? _____Birr 

4.10. How much is the renewal payment? ________Birr 

4.11. Are there restrictions imposed on unlicensed vegetables traders?  1. Yes 2. No  

4.12. Did you pay tax for the vegetables you purchased? 1= Yes 2=No   

4.13. If yes, what was the basis of tax? 1. per quantity 2. Fixed payment 3.other (specify) 

______ 

4.14. How much did you pay for storage per month? ________birr/month 



207 

 

 

4.15. How do you get information on supply, demand & price of the product in other 

markets?  

 Use code     Source of information (multiple answer is possible) 

Supply  1. Other traders   2.  Market visits   3. Friends 4. Brokers 5. 

Radio 6. Television 7. News paper 8. Others _______            Demand  

Price  

4.16. Are you willing to pay for market information in the future? 1. Yes 2. No   

4.17. Is there price information asymmetry between you & your supplies? 1. Yes 2. No  

4.18. Is there price information asymmetry between you & your buyers? 1. Yes 2. No  

4.19. What mode of transportation do you use from collection point to store?     

1. Head/back load 

2. Trucking/Vehicle 

3. Pack animal  

4. Cart 

5. Others (specify) ____________ 

4.20. Are there transportation problems?  1. Yes 2. No       

4.21. If yes what are the problems (multiple responses possible)?  

1. Unsuitable road  

2. No transportation service 

3. High fare   

4. Seasonal    

5. Others (specify) _____ 

4.22. Please estimate the cost of loading, transport and quantity of loss   

Crop Unit  Packaging ( 

material cost) (Birr) 

Loading 

cost (Birr) 

Unloading 

cost (Birr) 

Transport 

cost 

(Birr) 

Quantity of 

loss per unit 

in kg  

Onion       

Tomato       

Garlic        

Potato        

H.cabbage       

Lettuce        

Pepper       

Carrot        

Others        

4.23. On average how much did you pay for commission men per week? _________Birr 

4.24. On average how much did you pay for broker per week?__________Birr 

4.25. How much are the personal travel cost? ________Birr/week  

4.26. How much are the watching and warding cost? ______Birr month 

4.27. How much are the telephone cost per week? ________Birr 
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4.28. How much are the miscellaneous expenses (water, electricity)? _______Birr/month 

 

6. Information on vegetable trading constraints  
6.1.Rank the problems you faced at a time of entry   

Problems Did you face the problem? 

1.yes 2.No 

Rank 

Lack of suitable site for shop   

Insufficient capital   

Government permission   

Competition among traders   

Bribery/unofficial payment 

treat 

  

Fear of business risk   

Information collusion   

 

6.2.Rank the possible problems of vegetables trading. 

Problem Do you face the problem? 

1.yes 2.No 

Rank  

Lack of capital    

Seasonality of the market    

Price fluctuation    

Shortage of supply     

Storage problem     

Loss    

Transportation problem   

Quality problem     

Too much competition with licensed traders   

Too much competition with unlicensed traders   

Farmers reluctance to sell due to lower price     

Lack of technical training   

Other (specify)     

 

Rank the success factors for vegetable trade  
Success factors  Rank  Remark  

Initial capital    

Experience   

Relation with government officials    

Use brokers, commissioners    

On credit business   

Others specify    

 

Checklist for Focus Group Discussion 

Date: ________________   Place of Discussion__________________________ 

Facilitators‟ name: 1. _________________  2. ______________________ 

Participant‟s name   Keble ____________________________ 

_________________________ ________________________ 



209 

 

 

_________________________ ________________________ 

_________________________ ________________________ 

_________________________ ________________________ 

___________________________________________  

__________________________________________ 

   Instructions to facilitators 

Check to include men and women.  

The people in the group should represent the average households living in the 

village/neighborhood (i.e., neither the poorest of the poor, nor the most educated, well-off and 

influential people).  

Local authorities and leaders should be asked not to be present at these discussions.  

Inform participants about the objectives and the possible benefits of the discussion.  

As soon as discussion of the topic has finished, facilitators should take time to summarize it 

into the standard templates. 

Check list for discussion 

 Production  

Most important vegetables crop produced in the area  

In rain-fed and irrigated  

Inputs: 

 Land: Ownership  

  Availability  

  Rent 

Seed:  Variety  

 Sources  

 price 

 Associated problems  

Fertilizer: type of fertilizer (chemical or manure) 

     Source of fertilizer 

                 Price and time of delivery 

                 Associated problems (price) 

  

Weed and pest incidence and chemicals  

Incidence of weed and pests 

Type of insecticide  

Source of insecticide  

Price  

Herbicide (Weed)  

Incidence of weed 

Controlling methods (chemicals) 

Source of chemicals  

Associated problems (price) 

 
Problems  Improved seed Fertilizer Compost Herbicide Insecticide 

Rank  Rank  Rank  Rank  Rank  

Lack of supply      

Not available on time      

Remoteness of the source      
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high price      

Lack of credit      

Poor quality      

Others (specify)      

 
Soil management practice 

Using manure 2. Compost 3. Chemical fertilizer 4. Fallowing 5. Crop rotation 

Intercropping  

Row planting practice 

Weather problem (rain, flood…) 

Irrigation:  

Irrigation practice 

Problems  

Credit:  

Source of credit  

Kind of credit  

Problems associated with credit  

Market  

Who are buyers? 

Where do you sell? 

Market information  

Brokers‟ role and problems   

Is there contractual sale 

Transportation problems: 

Marketing group 

Loss: production and marketing loss 

          Storage facilities  

 


