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ABSTRACT 
 
Vegetables are group of horticultural crops and important for income generation 
to a large proportion of the rural households. Enhancing tomato farmers to reach 
markets and actively engage in the markets is a key challenge influencing tomato 
production in Ethiopia. The perishable nature of tomato necessitates effective 
marketing channels. The main objective of study was to determine the factors 
influencing tomato farmer’s market outlet choices decision in West Shewa Zone, 
Ethiopia. Purposive sampling procedure based on different attributes was used to 
select villages and households, whereby 300 farm households were surveyed for 
the study. Multivariate probit model were used for analyzing the tomato farmer’s 
market outlet choices. The multivariate probit model results showed that 
transaction costs such as distance to nearest markets, access to credit, family size, 
age of household head, education status, farming experience and volume of tomato 
produced significantly influence the tomato market channels choices of tomato 
farmers. Retailer market outlet choices were negatively affected by age of 
household head, education status and distance to the nearest market, whereas 
access to credit was affected positively at different levels of significance. However, 
wholesaler market outlet choices were negatively affected by access to credit, 
family size and amount of tomato produced at different level of probability. Based 
on the finding of the study, it is better to establish farmer’s networks since it helps 
the sharing of knowledge through which the farmers can improve the quality of 
produce as required by market. 
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INTRODUCTION 
 
Agricultural performance in the continent is vital to 
improve food and nutrition security, accelerate poverty 
reduction, and boost overall growth (Badiane and 
Makombe, 2014). Despite the significant recovery and 
continued output growth in the last two decades, African 
agriculture still scores low in terms of productivity, 
measured in yield levels, relative to other parts of the world 
(Block, 2014). The growth of agricultural in Ethiopia is a 
major contributor to overall economic growth and 
remarkable occurrence for Africa, which lags in agricultural 
performance   globally    and    increasingly    dependent    on 

imported staple foods to feed its population (Jayne et al., 
2013). 

Improved information and marketing facility enable 
farmers to plan their production more in line with market 
demand, to schedule their harvest at the most profitable 
time, to decide which market to sell their produce, and 
negotiate on a more even footing with traders (CIAT, 2004). 
According to MoA and ILRI (2013) enhancing the ability of 
poor smallholder farmers to reach markets and actively 
engaging them is one of the most pressing development 
challenges.    Without      having       convenient       marketing  
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conditions, the possible increment in output, rural incomes, 
and foreign exchange resulting from the introduction of 
improved production technologies could not be effective. 

According to Xaba and Masuku (2012), when farmers and 
traders do not fully rely on their vegetable business for a 
steady income, they often sell their produce at almost any 
price offered, as the vegetable market tends to be 
disorganized. Retail agents often encourage this since it 
provides an opportunity for them to make more profits. 
Marketing information is important in assisting growers at 
crop planning stage before planting and to sell surplus 
produce. In the absence of such marketing information, the 
retail end of the marketing does not respond to supply and 
demand and pricing is set artificially, and it remains static.  

According to Jaleta (2007), inadequate market channels 
and poor information regarding price are among factors 
affecting commercialization of agriculture. The marketing 
of horticultural crops is affected by inadequate local 
markets, poor pricing system, lack of local markets to 
absorb supply, low produce prices, excess of 
intermediaries, and poor marketing institutions and 
coordination of farmers. On the other hand, poor handling 
and packaging of products, poor pricing systems, and 
information asymmetry affected the marketing of 
vegetables (Emana and Gebremedhin, 2007). 

According to Hailu and Fana (2017), vegetables, such as 
tomato and onion, attract good price, but suffer from high 
price volatility. At the producers and traders stages, the 
existing market condition and production planning does 
not suit the nature of vegetable products where the farmers 
got extremely low prices particularly for onion and tomato 
in Ambo and Toke-Kutaye Districts, West Shewa, Ethiopia. 
Furthermore, determinants of market outlet choices 
identified using multinomial logit regression model and 
showed that family size, education level, farmer’s types, 
access to market and access to credit affected vegetable 
farmers outlet choices. However, the previous study did not 
identify the determinants of market outlet choices of 
tomato farmers separately. Tomato is produced for home 
consumption as well as for market demand by irrigation 
during the dry season and has economic and social 
importance in the study area. Therefore, this study 
identified the determinants of market outlet choices of 
tomato producers using multivariate probit model in West 
Shewa zone, Ethiopia. 
 
 
METHODOLOGY 
 

West Shewa (Afaan Oromo: Shawaa Lixaa/Dhihaa) is one of 
the zones of the Oromia Region in Ethiopia. This zone 
coined its name from the Kingdom or former province 
of Shewa. West Shewa is bordered on the south by 
the Southwest Shewa Zone and the Southern Nations, 
Nationalities and Peoples Region, in the southwest 
by Jimma, on the west by East Welega, on the northwest 
by Horo Gudru Welega, on the north by the Amhara  Region,  

 
 
 
on the northeast by North Shewa, and on the east 
by Oromia Special Zone Surrounding Finfinne (Figure 1). Its 
highest point is Mount Menagesha and Mount Wachacha. 
Towns and cities in West Shewa include Ambo (ZOoARD, 
2016).  

The study was conducted in West Shewa Oromia 
Regional State, Ethiopia. To address the objectives of the 
study, three districts were selected purposively based on 
actual production amounts of tomato in 2015/16 
production periods in the West Shewa, Ethiopia. Then, 12 
villages were selected based on probability proportional to 
the number of kebeles in the selected districts. About 300 
sample households were selected randomly based on the 
proportion to the size of household population from the 
selected kebeles and respondents from the selected villages 
were interviewed in the 2016/17. The data related to 
farmers’ to socio-demographical information about the 
tomato farmers, a variety of questions asked to gather 
responses. 

Finally, 300 sample households were interviewed from 
each sample kebeles randomly and proportionately. The 
sample size was determined using random likelihood 
sampling method (Cochran, 1977). Both primary and 
secondary data sources were collected to conduct this 
research study. To collect primary data, structured 
questionnaire was prepared. Primary data were related to 
tomato market outlet choices determinants factor and 
other characteristics of the farmers in the study area.  
Secondary data was collected from Districts Agricultural 
and irrigation Office.  

Descriptive statistical analysis was used to examine the 
socio-economic characteristics of tomato farmer, and 
determine the production resources in tomato farming. The 
descriptive statistical tool that was employed includes 
percentages, frequency distribution, mean t-test and chi-
square. These tools were used to analyze the socio-
economic of tomato farmers, their production practices, 
cropping patterns and income distribution.  
 
 
Model specification 
 

Random utility model (RUM) was used to analysis the 
producers’ market outlet choice. It is appropriate for 
modeling discrete choice decisions such as market outlet 
choices. It is an indirect utility function where an individual 
with specific characteristics associates an average utility 
level with each alternative outlet in a choice set. The base 
for market outlet choice is the theory of rational choice that 
assumes farmers are rational and was rank alternative 
marketing outlet for utility maximization. The choice of the 
marketing outlet was based on farmers’ socio-economic 
characteristics and relevant factors influencing the choice 
entrenched in each outlet (Greene, 2012). 

According to several researchers (Arinloye et al., 2014; 
Addisu, 2016; Shewaye, 2016; Tarekegn et al., 2017; Honja 
et al.,  2017;  Temesgen  et  al.,  2017),  producers  are  more  
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Figure 1: Map of study area. 

 
 
 
likely to choose two or more market outlets simultaneously 
assuming the selection of different marketing outlets as 
well as their simultaneous use depends on producers 
willingness to maximize their profit and conditional to 
socioeconomic, institutional, production and market-
related factors. Following the literature, a producers’ 
decision to sell in an advantageous market derives from the 
maximization of profit he or she expects to gain from these 
markets. 

Econometric models such as multivariate probit/logit, 
multinomial probit/logit, conditional or mixed, or nested 
logit are useful models for the analysis of categorical choice 
dependent variables. A number of studies have been done 
that have shown factors influencing marketing channel 
choice decisions. A study by Bongiwe and Micah (2013), 
Atsbaha (2015), Emana et al. (2015) and Kifle et al. (2015) 
used multinomial logit model in an attempt to determine 
factors affecting producers’ market outlet choice. Whereas, 
Djalalou et al. (2015), Addisu (2016), Shewaye (2016), 
Tarekegn et al. (2017), Honja et al. (2017) and Temesgen et 
al. (2017) were employed multivariate probit model to 
analyze factors affecting producers’ market outlet choice. 

Multinomial models are appropriate when individuals 
can choose only one outcome from among the set of 
mutually exclusive, collectively exhaustive alternatives. 
However, in this study, producers’ market outlet choice are 
not mutually exclusive, considering the possibility of 
simultaneous choices of outlets and the potential 
correlations among these market outlet choice decisions. 
Therefore, multivariate probit model was adopted for this 
study   to   estimate    several   correlated   binary   outcomes 

jointly because it simultaneously capture the influence of 
the set of explanatory variables on each of the different 
outlet choices, while allowing for the potential correlations 
between unobserved disturbances, as well as the 
relationships between the choices of different market 
outlets (Greene, 2012). 

Multivariate probit approach simultaneously models the 
influence of the set of explanatory variables on choice of 
markets outlets, while allowing for the potential 
correlations between unobserved disturbances, as well as 
the relationships between the choices of different market 
outlets (Hailemariam et al., 2012). The observed outcome 
of market outlet choice can be modeled following random 
utility formulation. Consider the ith farm household (i=1, 
2…... N) facing a decision problem on whether or not to 
choose available market outlets. Functional form of 
multivariate probit model is specified as follows, 
econometric approach for this study is characterized by a 

set of binary dependent variables  such that: 
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Table 1: Hypothesis of variables. 
  

Variables Types of Variables Wholesaler Retailer Consumer 

Access to credit Binary Variable - - - 

Family size Continuous Variable + + + 

Age of household Continuous Variable - + - 

Farmers bargaining power Binary Variable + + + 

Education Status Binary Variable - + + 

Distance nearest market Continuous Variable - - + 

Farm Experience Continuous Variable + - + 

Farm size Continuous Variable - + + 

Quantity produced of Tomato produced Continuous Variable - - + 
 

Sources: Own Computation, 2016. 

 
 
 

are random error terms distributed as multivariate normal 
distribution with zero means and variance–covariance 
matrix V. 

It is assumed that a rational ith farmer has a latent 

variable, which captures the unobserved preferences or 
demand association with the tth choice of market outlet 
choice. This latent variable is assumed a linear combination 
of observed households and other characteristics that affect 
the market outlet choice, as well as unobserved 
characteristics captured by the stochastic error term. Given 

the latent nature of the variable,  the estimation is based 

on the observed variable  that indicates whether a 
household choose a particular market outlet. Since 
choosing of several market outlet choices is possible, the 
error terms in equation are assumed to jointly follow a 
multivariate normal distribution, with zero conditional 
mean and variance normalized to unity. Hypothesis of 
variables included the multivariate probit corresponding 
effects on the farmer’s market outlet choice (Table 1). 
 
 
RESULTS AND DISCUSSION 
 
Descriptive analysis  
 
Here, descriptive statistics analysis was done to analyze the 
tomato producers using frequency, t-test and chi-square. 
The mean age of tomato farmers selling their products to 
wholesaler was 43.74 years and that of farmer selling to 
retailer was 41.84 years. In terms of access to credit, there 
was a significant difference between the farmers selling 
tomato to wholesalers and retailers at 5 and 10% level of 
significance, respectively. The average amount of tomato 
sold to wholesalers was 546.97 quintal which  was greater 
than amount sold by the farmers to retailer and consumer 
in the study area (Table 2).  

As shown in Table 3, out of the total sampled households, 
the   choices  of  about  61.20%  of   them   were   wholesaler 

market outlet choices, about 70.90% were retailer market 
outlet choices and about 32.44 were consumer outlet 
choices.  Based on this result, tomato producer’s choice of 
retailer’s market channels was higher than other market 
outlet of marketing tomato produced in the study areas.  
 
 
Econometrics model result 
 

As shown in Table 4, out of nine explanatory variables 
included in the multivariate probit model, five variables 
significantly affected wholesaler only market outlet, four 
variables significantly affected retailer only outlet, and 
three variables significantly affected consumer only market 
outlet choices at different level of significance. The 
Multivariate probit model fitness was reasonably good and 
explanatory power of the independent variables in the 
model was satisfactory as indicated by Wald test (χ2 
(27) = 50.26, p = 0.000), which was significant at the 1% 
level. The model was significant because the null hypothesis 
which market outlet choice decision of the three tomato 
market outlets is independent, it was rejected at 1% 
significance level. The likelihood ratio test in the model (LR 
χ2(6) = 15.47, χ2 > p = 0.0000) indicates the null 
hypothesis, which is independent between market outlet 
choice decision (ρ21 = ρ31 = ρ32 =  0), was rejected at 1% 
significance level and there were significant joint 
correlations for the three estimated coefficients across the 
equations in the models. This indicates that the separate 
estimation of choice decision of these outlets is biased, and 
the decisions to choose the three tomato marketing outlets 
are interdependent for household decisions. 

Access to credit positively affected the tomato farmer’s 
market outlet choice. This indicates that tomato farmers 
who have access to credit may produce more output and 
hence be able to sell in bulk to the market outlet such as 
wholesalers. Farmer’s access to credit significantly 
increased the likelihood that a tomato producer was selling 
to retailer relative to wholesalers and this increased the 
probability   that   a   farmer    was    selling    to    retailer   to

*
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Table 2: Demographic characteristics of Tomato farmers. 
 

Variables 
Wholesaler Retailer Consumer 

Mean/Proportion T/Chi2 Mean/Proportion T/Chi2 Mean/Proportion T/Chi2 

Family size 5.96 -0.62 6 -0.16 6.05 -0.79 
Age 43.74 1.98* 41.84 1.14 41.84 2.07* 
Access to credit 63.16 3.875** 69.17 3.496* 55 0.558 
Education Status 72.05 1.324 82.50 3.687 75.07 2.905 
Quantity of tomato Produced 546.97 2.35** 543.40 0.88 520.75 1.42 

 

Sources: Manipulated from survey data, 2016. 

 
 
 
Table 3: Market outlet choices of tomato producers. 
 

Outlet choices 
Wholesaler Retailer Consumer 

Frequency Percent Frequency Percent Frequency Percent 

Yes 183 61.20 212 70.90 97 32.44 

No 116 38.80 87 29.10 202 67.56 
 

Sources: Manipulated from survey Data, 2016. 

 
 
 
Table 4: Multivariate probit model result. 
 

Variables Wholesaler Retailer Consumer 

Access to credit -0.441* (0.241) 0.483* (0.284) -0.541* (0.298) 

Family size -0.0938** (0.0379) 0.0181(0.0394) 0.0840** (0.0399) 

Age of household 0.0103 (0.00820) -0.0142* (0.00857) 0.00357 (0.00869) 

Farmers bargaining power -0.117 (0.111) 0.0709 (0.119) 0.0621 (0.115) 

Education Status -0.0886 (0.0675) -0.129* (0.0703) 0.0205 (0.0708) 

Distance nearest market 0.0264 (0.127) -0.312** (0.134) -0.0400 (0.135) 

Farm Experience 0.0117* (0.00607) 0.00599 (0.00639) -0.0117* (0.00646) 

Farm size -0.0325(0.0830) 0.106 (0.0867) 0.0600 (0.0887) 

Quantity of Tomato  produced -0.00148**(0.000610) 0.000387 (0.000625) 0.000480 (0.000648) 

Constant 0.362(0.721) -0.243(0.759) 1.078(0.768) 

(Wholesaler, Retailer) 0.110 (0.0974)  

(Collector, Wholesaler) -0.205** (0.104)  

(Collector, Retailer) -0.364*** (0.106)  

Log Likelihood -509.76   

Wald chi2 (27) 50.26**   

Likelihood ratio test of  rho 15.47***   

Observations 299 299 299 
 

Sources: Manipulated from survey Data, 2016. 

 
 
 
wholesalers by 48.3% at 10% significance level. This result 
is consistent with Mebrat (2014) who showed that obtained 
credit had positive effect on vegetables production in rift 
valley of Ethiopia. 

Education status of household is a binary variable with a 
value of one if a household head had attended formal 
education and zero otherwise. The education status of 
household head affected negatively  the  retailer  channel  of 

tomato producers at 10% level of significance. This 
indicates that the more educated the farmers are the more 
likely to participate in retail channels, perhaps on account 
of higher education levels helping farmers to adjust to new 
market requirements and making the farmers more likely 
to adopt innovative production practices. This result is in 
line with the finding of Hailu and Fana (2017) who showed 
that literacy decreases the probability to choose the retailer  
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channel for vegetables marketing and increases the choice 
of wholesaler market channel. 

The farming experience positively and negatively affected 
tomato farmer’s market outlet choice of wholesaler and 
consumer outlet at 10% levels of significance, respectively. 
Tomato producers who had more years of experience 
preferred selling their products in larger volume than those 
who had less years of experience. The experienced farmers 
choose wholesaler because the buyers may buy the 
products in large quantity, which reduces the 
transportation cost of the producers. However, farmers 
who involved in tomato production recently have less 
chance to get the customer to sell his/her products 
together. The computed coefficient showed that a unit 
decrease and increase in farming experience would lead to 
0.0117 and -0.0117% probability of choosing the 
wholesaler and consumer, respectively. This finding is 
similar to that of Kifle et al. (2015) who showed that the 
number of years a household spent in beekeeping positively 
and significantly affected the use of cooperative market 
outlet. 

The amount of tomato produced is a continuous variables 
measured in kilogram. The likelihood of choosing 
wholesaler and retailer market outlet only was negatively 
affected at 5 and 1% levels of significance, respectively by 
the amount of tomato produced by farmers. This implied 
that those households with large volume of tomato mostly 
prefer to use any combination of market outlets that existed 
in their vicinity than delivering only to single market outlet. 
A unit increase in quantity produced will decrease the 
probability of the households’ choice decision for 
wholesaler and retailer only market outlets. This may be 
explained by the fact that large volume of sale motivates 
households to prioritize the channels and decide to use the 
best alternative. A study by Chalwe (2011) showed the 
relationship between quantities sold and channel choice. 
This result is in line with the finding of Atsbaha (2015). 
Furthermore, the finding is in line with that of Muthini 
(2015) who found that farmers with a large number of 
mango trees were more likely to sell to export market 
relative to brokers. Similar findings explained the direct or 
positive relation between market channel choices decisions 
of different products with quantity sold (Bezabih et al., 
2015). 

Distance to the nearest market is negatively associated 
with the likelihood of producers selling to retailer at 10% 
level of significance. It reflected that household located far 
away from the nearest market center faces difficulty in 
delivering tomato to retailer outlet due to poor road facility 
or lack of vehicles to sell their product. Hence, they sold to 
available market outlets in their locality. As a result, 
supplying tomato to retailers requires transporting the 
product to urban market to meet retailers. These findings 
are in agreement with those of Bardhana et al. (2012), who 
established that farmers choose marketing points near the 
farm as  long  as  they  were  easily  accessible. This  implied  

 
 
that with a decrease in distance to market, farmers 
preferred selling directly to fish mongers, schools, 
butcheries or hotels, rather than neighbors because of 
increased benefits such as good prices and cash payment. 
This is in line with the finding of Atsbaha (2015) who 
showed that distance to nearest market was negatively and 
significantly related to the channel choice of retailers’ 
channel. 

The family sizes of household negatively and positively 
influenced the wholesaler and consumer market outlet 
choice of tomato producers, respectively. This implied that 
large family size help the farmers to sell their tomato 
produce to direct consumer by using own resources easily. 
Contrary to this, when a household have enough number of 
family size which help in transporting their produce to near 
market and village, the farmers probability of choosing 
wholesaler market outlet is rare. Those households who 
have active labor are obviously expected to choose better 
market outlet than others with no active labor force. This is 
in line with the findings of Honja et al. (2017) who 
indicated that large family size enable better labor 
endowment so that households are in a position to travel to 
get wholesalers in the district or nearby town markets. This 
is supported by Baltenweck et al. (2006).  
 
 
CONCLUSION AND RECOMMENDATION 
 
In developing countries, farm households mostly operate 
under imperfect factor and/or product markets resulting 
from high transaction costs, shallow or thin markets for 
factors and/or products, price risks and risk aversion, or 
limited access to market information. The present study 
focused on the factors affecting tomato farmer’s market 
outlet choices based on data collected from the 
smallholders’ farmers in West Shewa, Ethiopia. The study 
result showed that out of farmers included in the sample, 
the choice of about 61.20% of them was wholesaler market 
outlet, about 70.90% was retailer market outlet and about 
32.44 was consumer outlet. The multivariate probit model 
result showed that distance to nearest markets, access to 
credit, family size, age of household head, education status, 
farming experience and volume of tomato produced 
significantly affected the market outlet choices of tomato 
farmers in the study area. As Regards access to credit, the 
more households acquire credit services, the more they 
increase the sale of tomato production. This is because 
credit facilitate fortune condition to acquire inputs such as 
motor pump, water can and other inputs that leads to the 
production of more tomato which attracts wholesaler. 
Educational status of the farmer determines the speed with 
which he/she is likely to accept better marketing channel to 
sell his/her product. This result showed that those 
households with many years of experience in farming are 
more likely to choose wholesaler outlets than other market 
alternatives. Farmers producing small quantities  are  likely  
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to sell their products to retail market within a village rather 
than selling to wholesale market. Based on the finding of 
the study, establishment of farmers' organizations 
(cooperatives) for marketing of vegetable produce, such as 
tomato, in the study area and creating the linkage among 
the farmers and different financial institution in the country 
will provide the farmers with inputs for tomato production 
and marketing of the products, where the demand for the 
products exists. 
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