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ABSTRACT 

Market access plays an essential role in ensuring better income and enhancing welfare of smallholder farmers 

and thus contributes to alleviate poverty. This study investigated the determinants of the level of smallholder farmers in 

potato sales in Kofele district, Ethiopia with the objective identifying factors determining the level of participation of 

farmers in potato sales. A multi-stage sampling procedure was used to select sample households for data collection. A total 

of 120 potato producer households were randomly selected from the district using probability proportional to size. Semi-

structured questionnaires were used to collect data from potato producer households through interview. The descriptive 

statistics and truncation regression model were used to analyze factors affecting smallholder farmers’ level of potato sales. 

This study focused the households who sold potatoes only. The findings demonstrate livestock owned and access to market 

information affect farmers extent of potato sales positively whereas family size and participation in off/non-farm activity 

affects the extent of potato sales negatively. The study suggested that farmers potato sales are affected by abovementioned 

factors and policies addressing and solving these problems are required to improve quantity of potatoes supplied to 

market. 

KEYWORDS: Kofele District, Potato Sales, Smallholder Farmers, Truncation Regression Model 

 

Received: May 04, 2016; Accepted: Jul 21, 2016; Published: Jul 30, 2016; Paper Id.: JASRDEC20163 

INTRODUCTION 

Ethiopian economy is heavily dependent on agriculture which contributes about 44% of the Gross 

Domestic Product, 80% of employment and 90% of the export earnings (MoFED, 2013).  

The Ethiopian Government attempts to promote production and marketing of high value agricultural 

products to increase competitiveness in the markets. This also enhances smallholder farmers’ market participation 

(MoFED, 2010). 

Market participation has motivated the farmers to move from subsistence farming to commercial farming 

(Makhura et al., 2001). Jari and Fraser (2009) reported that farmers’ market participation is very vital for sustaining 

economic growth, food security and poverty alleviation. 

Sharp and Samuel (2007) reported that smallholders with high degree of market participation have better 

potential of enjoying better standards of welfare. Thus, improving the degree of market participation of the 

smallholders can have more impact on reducing poverty than promotion of few large ventures. Gani and Adeoti 

(2011) also reported that effective market participation pulls rural people out of poverty by improving their income 
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and food security. Hence, market participation of smallholder producers is a cornerstone for the rural development and 

poverty reduction (Pender and Dawit, 2007).   

Potato is a major root crop produced in Ethiopia and it is short duration crop which matured within 3-4 months 

(Endale et al., 2008). It is one of the most important sources of on-farm income for the farmers in Ethiopia (Agajie et al., 

2010). Potato is rapidly becoming a valuable source of cash income due to an increasing demand of food processing sector 

to meet demand of fast food, snack and convenience food industries. The raised in demand of food processing sector is due 

to growing of urbanization, income rising and diversification of diets (FAO, 2010). Potato is the most commonly marketed 

vegetables accounting for about 60% of the marketed products (Bezabih and Hadera, 2007).  

Oromia is the major potato producing region in Ethiopia that constitutes 51% of the national potato production 

(CSA, 2015). West Arsi is a major potato producing zone in Oromia region that smallholder farming has diversified from 

staple food subsistence production into more market oriented and high value commodities (Bezabih and Mengistu, 2011). 

Kofele is the second major potato producing and supplying district in West Arsi zone (Bezabih and Mengistu, 2011). 

Despite the production potentials and importance of potato crop for the country as well as the study area, there has 

been limited performance of farmers in potato marketing. This is due to low prices offered for the products, price 

fluctuation, low yield of potato due to shortage of improved varieties and poor access to market. Thus, this study was 

initiated to identify factors affecting smallholder farmers’ market participation and provide location-specific and timely 

information for policy makers to solve problems.  

OBJECTIVES OF THE STUDY 

To describe the status of smallholder farmers participation in potato markets 

To identify factors determining the level of participation of farmers in potato sales in the study area 

RESEARCH METHODOLOGY 

Description of Study Area 

This study was conducted in Kofele district, West Arsi zone of Oromia National Regional State, Ethiopia. Kofele 

district is located at 305 km from Addis Ababa towards South direction. It shares borders with Shashemene district in the 

West, Kokosa district in the South West and Kore district in the East directions (DOA, 2014). The district covers an area of 

663 square kilometers and has 38 rural and two urban Kebeles. The total population of the district is 216159 (108156 males 

and 108003 females) having the rural population of 194531 (96652 males and 97879 females), and urban population of 

21628 (11504 males and 10124 females) (CSA, 2014). 

The major agro-ecologies of the district are high land (90%) and mid-land (10%) having loam soil type for 

highland and sandy loam for mid land soil types (DOA, 2014). The district is found within 2400 to 2700 m.a.s.l. It receives 

an average rainfall of 1800 mm per annum with minimum 2300mm per annum and maximum 2700mm per annum.                 

The district has bi-modal rainfall distribution with small rains starting from March/April to May and the main rainy season 

extending from June to September/October. The average temperature is 19.5°C per year with minimum of 17oC and 

maximum of 22oC (DOA, 2014). 

The land use pattern of the district shows that 40260 ha is cultivable, 21629 ha is grazing land, 3852 ha is covered 

by forest, bushes and shrubs, and 4486 ha is being used for other purposes such as encampments, and infrastructure 
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facilities. The average land holding of the district is 3.6 hectare. 

Kofele district has one union and thirty eight (38) primary cooperatives. It has also ten FTC being operated by 52 

development agents (DOA, 2014). The district features a crop-livestock mixed farming system. The types of crops widely 

grown in the district are Barley, Potato, Wheat, Maize, Enset, Cabbage and Head Cabbage. The district is known for its 

predominance of potato production in west Arsi zone next to Shashemene. Potato is the major cash crop in the district 

followed by head cabbage productions (DOA, 2014). 

Sampling Procedure 

A multi-stage sampling procedure was used to identify sample households for data collection. In the first stage, 

potato producer kebeles were purposively identified in collaboration with concerned experts from district office of 

agriculture and development agents based on the intensity of potato production. The second stage involved random 

selection of four potato producing kebeles from a list of the potato producer kebeles in the district. In the third stage, 120 

potato producer households were randomly selected from the total potato producer households after determined by using 

Yamane (1967) sample size. 

 

Where:  n = is the sample size of potato producer households, N = is the total potato producer households in the 

district (N = 4010) and e = 0.09 is the level of precision defined to determine the required sample size at 90% level of 

precision. The sample sizes selected from each kebele was determined using probability proportional to size Table 1. 

Data Collection and Analysis Methods 

Both primary and secondary data were used in this study. Primary data on factors affecting potato market 

participation decision was collected from sample households using semi-structured questionnaires. Secondary data that 

relevant for this study was gathered from district office of agriculture, Central Statistically Agency (CSA) and from 

published and unpublished sources. 

Descriptive Statistics 

Descriptive statistics were applied to the basic characteristics of the sample households to assess differences or 

similarities among the households. The descriptive statistics such as mean, standard deviations, minimum and maximum 

values, and percentages were used to describe the households’ characteristics.  

Econometric Model 

The truncated regression model is used to analyze factors determining the level (extent) of potato sales. Truncated 

regression excludes part of sampled observation based on the value of the dependent variable (Wooldridge, 2002). That is, 

the truncated regression uses observations only from farming households who reported positive and greater zero.                     

The intensity of potato market participation is modeled as a regression truncated at zero:  

Y i= Xiγ + Ui ,   Ui ̴ N(0, σ2)  

Y i is the percentage of potato output that is sold by household, Xi is a vector of independent variables that 

influences the extent of households potato sells, γ is parameters to be estimated, Ui is a normally distributed error term. 
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Truncation reduces variance compared to the variance in the untruncated distribution. Thus, the truncated regression model 

with the lower left truncation equal to 0 was used to determine factors affecting the proportion of potato sales. 

RESULTS AND DISCUSSIONS 

Descriptive Analysis 

Analysis of market participation of farmers showed that from the total 120 potato producer sampled households, 

68% are engaged in potato sales while the remaining 32% were used potato outputs for home consumption. The average 

family size, potato farm experience, education level and livestock owned of the respondent were 8, 22, 5 and 8 

respectively. The average cultivated land under potato and quantity of potato production were 1.38 hectare and 29 quintals 

respectively. The respondents received the mean price of ETB 200 from sells potato product per year Table 3. The farmers 

travelled the average distance of 1.54 hours to reach the nearest market. Crop and livestock productions are the major 

source of income in the study area. In addition to this, 48% of the respondents earned income by participating in non/off-

farm activities. From the total sampled households, 61% of them have access to extension service Table 3. 

Results of Econometric Model Analysis 

The presence of multicollinearity among the explanatory variables was tested on the regression analysis. While 

fitting important variables in the model multi collinearity test among variables used in the model was performed by using 

variance inflation factor (VIF). There were no serious problems of multi collinearity in regressor variables                        

(Appendix Table 1). Robust method was also employed to correct the possible problem of heteroscedasticity. Outliers were 

checked using the box plot graph so that there were no serious problems of outlier and no data get lost due to outliers. 

Determinants of the Level of Potato Market Participation 

The truncation model result shows that the model was statistically significant at 1% level indicating the goodness 

of fit of the model to explain the relationships of the hypothesized variables, in terms of at least one covariate.                         

The estimation result also revealed that the extent of potato sell is influenced by households family size, livestock owned, 

market information and participation in off/non-farm activities Table 4. 

RESULTS 

Household family size had a negative impact on the proportion of potato sells (level of market participation) at 

1% level of statistical significance which satisfies the priori expectation. This shows that an increase in household family 

size  

Livestock possession had a positive influence on the level of potato sale at 10% level of statistical significance 

which Consistent with priori  expectation Table 2.  

Access to market information had a positive impact on the extent of potato sells at 1% significance level which 

confirm the priori  expectation Table 2.  

Participation in off/non-farm activities had a negative impact on the proportion of potato sells at 1% level of 

statistical significance.  

DISCUSSIONS 

For each addition of household family size would reduce the proportion of potato offered for sale by double, 
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keeping all other factors constant. The probable reason was that large family size increases household consumption needs 

and leaves small proportion of potatoes offered for sale which decreases farmers’ market participation. This implies that 

household family members tend to consume more than what is sold as confirmed by (Alene et al., 2008; Aman et al., 2013) 

Table 4. 

Table 4 above indicates, an additional of livestock would increase the extent of potato sells by about seven 

quintals, keeping other factors constant. Households with higher livestock possession would lead to higher probability of 

getting excess livestock for selling to purchase inputs for production, particularly the owner of more oxen have an ability 

of ploughing more land on time, thereby achieving crop yields which increase the marketable surpluses. Some livestock 

(donkey and horse) also used for transporting potato products to market which reduces transportation costs. This result is in 

line with the findings of (Solomon et al., 2010; Aman et al., 2013).  

This result indicated Table 4, the more households’ access to market information the extent of potato offered for 

sells would increase by eight quintals, ceterus peribus. This result implies that market information availability motivated 

households to sell more potato produces since it informs the farmers about market. This result is in line with the findings of 

(Jari and Fraser, 2009; Gani and Adeoti, 2011). 

As table 4 above indicates, the respondents’ involvement in off/non-farm activities would decrease the extent of 

potato sells by about 11 quintals, keeping other factors constant. The probable reason was that the respondents’ engagement 

in off/non-farm activities share more labor and time allocated for growing potatoes which result in low potato production 

and possibly leads to smaller quantities of potato sold. This result is in line with the finding of (Sebatta et al., 2014). 

CONCLUSIONS AND IMPLICATIONS 

Transforming agriculture from the subsistence-oriented production to market-oriented is one of the pillar 

strategies in the policy of Ethiopia to increase farmers’ income and reduce rural poverty. Therefore, improving the 

smallholder farmers’ market participation is required in order to generate stable incomes and sustainable livelihoods. This 

study has identified household level determinants of potato sales in Kofele district, West Arsi zone, Oromia region, 

Ethiopia. 

Some relevant policy implications can be drawn from the findings of this study that can help to design 

intervention mechanisms to improve the smallholder farmers’ potato market participation in the study area. 

Household family size has a negative and significant impact on the extent of potato sales. Therefore, an 

intervention on family planning is a good option to improve smallholder farmers’ potato market participation in the study 

area. On the other hand, creating rural employment opportunities is also another better option to reduce household 

dependence on farm output (potato) only, which has been discovered to be one of the contributing factors to low marketing 

surplus. 

Livestock ownership has a positive impact on households’ market participation decision. Therefore, an 

intervention that improves the livestock assets of households are better recommended as livestock provides manures for the 

farm, means of transportation of their products to the market, and provide financial liquidity for the farmers in the area.  

Access to market information has a positive and significant impact on the households’ level of potato sales. 

Therefore, effort should be made to deliver proper and adequate market information through strengthening market 
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information delivery network and also link farmers’ cooperatives/groups with proper sources of market information to 

enhance potato farmers‟ regular access to information on market dynamics. 
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Tables 

Table 2: Sampling Frame and Sample Size Determination 

Name of 
Selected Kebeles 

Potato Producer 
Households (No.) 

Proportion of Sampled 
Household (%) 

Numbers of 
Sampled 

Households 
Koma Bitachaa 591 15 18 
Afamo 1257 31 37 
Garmema 647 16 19 
Gurmicho 1515 38 46 

Total 4010 100 120 
 

Table 3: Description of the Variables Used in the Model 

Variables Description Measurements Sign 
PPPS Percentage of potato output sold  %  
REDU Respondent’s education level  Schooling year + 
FExperience Potato farm experience Years + 
FSize Family size Number - 
TLU Livestock owned TLU + 
Land CULT Land cultivated under potato  Hectare + 
DSMKT Distance to the nearest market Hours - 
PROD Potato production Quintals* + 
MRKTPRICE Potato market price ETB** + 
 FERTApp Fertilizer application Quintals + 
MKTINFO Access to market information Dummy (1=yes, 0=no) + 
EXTENSION Extension services Dummy (1=yes, 0=no) + 
PNOFARM participation in non/off-farm activities Dummy (1=yes, 0=no) + 

         *: 1 quintal=100 kilogram, **: ETB=Ethiopian birr,  

Table 3: Descriptive Statistics of Selected Variables  
Used in the Empirical Analyses 

Variables Mean+ SD Min Max 
PPPS 70.17±17.17 35 100 
FExperience 22.10±9.69 7 47 
REDU 4.80±3.62 0 12 
FSize 8.52±2.16 5 13 
TLU 7.94±4.73 0 25 
Land CULT 1.38±0.69 0.13 3 
PROD 29.21±23.79 3 110 
MRKTPRICE 200.25±75.10 65 360 
FERTApp 1.33±1.10 0.1 5.75 
DSMKT 1.54±0.25 1 2 
MKTINFO 0.58±0.49 0 1 
EXTENSION 0.61±0.49 0 1 
PNOFARM 0.48±0.50 0 1 
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Table 4: Results of Truncated Regression for the Level of Potato Market Participation 

Variables Coefficients Robust Std. Err. P>Z 
Potato farm experience -0.160 0.220 0.466 
Education level 0.311 0.568 0.584 
Family size -2.222*** 0.857 0.009 
Livestock a 6.840* 3.592 0.057 
Land cultivated under potato 3.971 2.502 0.112 
Potato production a 1.956 2.633 0.458 
Potato market price 0.0045 0.022 0.872 
Fertilizer applied 0.211 1.077 0.844 
Distance to market -0.136 7.474 0.986 
Market information 8.222*** 3.151 0.009 
Extension -1.240 3.402 0.715 
Participation in off/non-farm activities -10.502*** 3.880 0.007 
Constant 62.918 21.201 0.003 

              ***, *: implies statistical significance at 1% and 10% levels, Log pseudolikelihood = -337.394, Wald 

chi2 (12) = 32.73, Prob> chi2 = 0.0011, N = 82, Limit: lower = 0, upper = + inf, a = Natural logarithm. Source: Model 

result, 2015. 
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APPENDICES 

Appendix Table 1: Multicolinearity Test 

Variable VIF 1/VIF  
PROD 2.07 0.482692 
AmFERT 1.88 0.533140 
LandCULT 1.63 0.614297 
REDU 1.55 0.645669 
FExperience 1.55 0.646181 
TLU 1.51 0.661026 
MRKTPRICE 1.30 0.766456 
PNOFARM 1.13 0.883212 
DSMRKT 1.12 0.894467 
FSize 1.11 0.902478 
MKTINFO 1.10 0.905438 
EXTENSION 1.08 0.925453 

Mean VIF 1.42 
 

 


