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Abstract 
Smallholder potato farmers in Uganda face many production and marketing challenges including 
limited access to markets and low surpluses for sale into the market. This study sought to un-
derscore the factors that influence smallholder farmers’ decision to participate in the potato mar- 
ket and level of participation in such markets. Data were collected from 200 smallholder potato 
farmers in Kabale and Mbale districts. Descriptive statistics and a two-stage Heckman model were 
used to analyse the data. Results indicated that proximity to a village market positively and signif-
icantly (p ≤ 0.05) influenced decision to participate in the potato market. Results of the second 
stage of the model indicated that non-farm income earned negatively and significantly (p ≤ 0.01) 
affected the potato farmer’s level of market participation. 

 
Keywords 
Smallholder Farmers, Market Participation, Heckman Model 

 
 

1. Introduction 
In most of the developing countries, potato is considered the fourth most important food crop after rice, wheat 
and maize. [1]-[3] pointed out that since the second half of the 20th century, the relative importance of potato 
has slowly shifted from developed to developing countries although more potato is still being produced in the 
former than the latter countries.  

Between 1994 and 2008, potato production in Sub Saharan Africa was estimated to have more than doubled 
from 100 metric tonnes to 290 metric tonnes with 70% of this growth concentrated in Eastern Africa [1]. This 
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increase was attributed to increase in area used to grow potato since average yields have declined considerably 
due to inadequate use of quality inputs like certified seed and fertilizer. The main drivers of this growth in pro-
duction are increasing urbanisation and population growth. Urbanisation is estimated to rise from 34% in 2010 
to 47% by 2015 [4].  

Farmer market access is a vital component of market participation. A smallholder farmer can access the mar-
ket either by selling to a buyer at the farm gate or physically transporting the produce to the market place using 
available means. A number of scholars have researched about what drives farmers’ market access and much has 
been revealed, for example, [5] [6] found that good road condition and access to information positively influ-
enced farmer participation and access to markets due to their effect on reduction in transaction costs.  

[4] [7] and [8] found that the low crop yields were attributed to farmers’ failure to use improved inputs lead-
ing to lack of competitive production and low market participation. [9] revealed that small plots of land and high 
costs of inputs had limited the potato yields in Uganda and hence limiting the profits of smallholder producers. 
[10] puts to light the fact that especially for seed and fertiliser, market failures continue to be pervasive in 
Sub-Saharan Africa because of high transaction costs, risks and low economies of scale. 

2. Potato Production in Uganda 
Potato was introduced into East Africa in the 1880s by the British. In Uganda, its production is concentrated in 
Kigezi highlands of Kabale and Kisoro in the south-west, Mountain Elgon districts of Mbale and Kapchorwa in 
eastern Uganda with highlands between 1500 m and 3000 m above sea level [11]. The Kigezi highlands produce 
about 60% of total Ugandan potato output [1] and South Eastern Uganda contributes 10%. The remaining 30% 
comes from the districts of Mubende, Nebbi, Masaka, Mbarara and Rakai [4] [9]. In recent years, the introduc-
tion of lowland varieties extended the crop to other regions like the central and west Nile as a commercial activ-
ity and increased potato output over the years [4] [9]. 

The government of Uganda has been committing resources towards increasing productivity and creating sus-
tainable market linkages for farmers through the Plan for Modernisation of Agriculture (PMA) from which Na-
tional Agricultural Advisory Services (NAADS) was curved. It has also significantly funded research in crop 
diseases and improved varieties under NARO [12]. Potato production has had one of the highest growth rates in 
Uganda in the last 25 years of 14% [4] [13].  

3. Determinants of Smallholder Farmer Market Participation  
3.1. Social-Demographic Characteristics 
Social-demographic characteristics of the farmers play a very crucial role in either promoting or impeding their 
participation in agricultural markets. In this sub-section, key social-demographic factors related to market par-
ticipation of smallholders are reviewed. 

[14] using a two-stage Heckman model found that belonging to a farmer’s group, household size and distance 
to the market significantly influenced extent of farmers’ participation in banana markets. The author found that 
farmers who belonged to a farmers’ group had cohesion in terms of gaining and sharing knowledge as well as 
capacity to produce more for a marketable surplus. [15] also suggested collective action in form of farmer coop-
eratives or groups to increase smallholder market participation. [16], however added that forming farmer groups 
though recognised as essential for efficient farmer learning, receiving external support and achieving economies 
of scale, it must be accompanied by incentives to participate in markets.  

[17] on the other hand, found that household crop market participation was determined by literacy of the head 
of household, nearness to the market place and household’s market orientation, which is the making of produc-
tion decisions based on market signals. [18]-[20] found that transaction cost-related factors such as geographical 
location, market information sources, and travel time to the nearest market, labour availability, farming experi-
ence, gender of household head, off-farm income and household asset base affect smallholders’ likelihood and 
intensity of participation in markets. 

Household Assets that Affect Produce Volumes Available for Sale 
In this section, literature related to cash and non-cash assets that influence the volume of produce sold in the 
markets by smallholder farmers is reviewed. The importance of these assets in generation of marketable sur-
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pluses and their significance in enhancing market participation is put in focus. 
[21] found size of cultivable land, human and physical capital to be important factors in inducing smallholder 

market participation. Farmers with bigger cultivable land were found to participate more because of their ability 
to produce bigger volumes that ensured marketed surpluses. [22] found household labour to be an influential but 
cheaper asset that leads to higher production volumes and positively influences farmers’ market participation.  

[23] used an asset-based approach to study patterns of household market participation in Mozambique. The 
authors found that private household assets especially land, livestock and farm equipment positively affected 
crop market participation. [24], studying market participation in staple grains, found that barriers to participation 
in markets by smallholders were mainly land, livestock, capital and improved technologies like farm equipment 
needed to generate a surplus that influenced market participation. [25] on the other hand found that households 
with larger land holdings per adult member sold larger volumes of their produce as compared to those with 
smaller land holdings. The authors further found that households with larger livestock endowments produced 
and sold more crop produce. They explained that it was because the households used manures from the livestock 
to enhance crop yields. However, [17] pointed out that ownership of livestock by a household negatively af-
fected its participation in the crop market because it distracts the farmer into an alternative source of income. 

In a related study, [26] found that price had an important influence on the level of farmers’ market participa-
tion in cassava markets which is supported by economic theory that price induces increased supply. [27] also 
asserted that better output price and market information were key incentives for increased sales in the market, 
while household size and non-farm income significantly reduced the sales of vegetables in the market. [26] fur-
ther found that the probability of market participation declined with declining farm size for sellers of cassava but 
increased with farm sizes for buyers though not significant in either case. 

[4] [7] [8] found that the low crop yields were attributed to farmers’ failure to use improved inputs leading to 
lack of competitive production and low market participation. [9] revealed that small plots of land and high costs 
of inputs had limited the potato yields in Uganda and hence limiting the profits of smallholder producers. 

[10] puts to light the fact that especially for seed and fertiliser, market failures continue to be pervasive in 
Sub-Saharan Africa because of high transaction costs, risks and low economies of scale. [28] noted that the 
green revolution in Asia spurred economic growth and reduced rural poverty significantly because many small-
holders accessed inputs like improved seed and fertiliser profitably. [29] stated that most smallholders lack the 
land and other resources to produce a surplus. 

Even though there is a lot of research done on farmer market participation, many of the studies seem to con-
centrate on grain staples especially maize. Little attention has been given to perishables like potato yet they are 
increasingly being commercialised for household income generation. Therefore, this study set out to address the 
following hypotheses: what are the factors responsible for taking the decision of entering the market? And what 
determines the volume of potatoes sold at the market? 

3.2. Study Objectives 
The main objective of this study was to determine factors that influence potato farmers’ market participation and 
economic viability of value addition by farmers. The specific objectives were to:  

1) Characterise potato farmers according to market participation. 
2) Determine factors that influence the decision of smallholder farmers to participate in the market as sellers.  
3) Determine the factors that influence the level of potato smallholder farmers’ market participation as sellers. 

3.3. Study Hypotheses 
The study was guided by the following hypotheses: 

1) What are the factors responsible for smallholder farmers’ decision to enter the market? 
2) What determines the volume of potatoes sold at the market by a smallholder farmer? 

4. Methods and Procedures 
4.1. Study Area and Sampling Procedure 
The study was conducted in Kabale and Mbale districts in South Western and Eastern Uganda respectively. The 
districts were selected purposively for being the major potato producing areas in Uganda. The main economic 
activities in the study area are growing crops especially potato, sorghum and coffee and rearing animals. A random 
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sampling technique based on farmers’ participation in potato markets was adopted in choosing the respondents. 
Two sub-counties from Kabale and one from Mbale district were purposively selected to represent the leading 
potato producing areas. Two parishes from each sub-county were also purposively selected followed by random 
sampling of respondents where 60 farmers were selected from Mbale and 140 from Kabale in proportion of the 
area’s contribution to national potato output giving a total sample of 200 farmers.  

Data were collected between December 2011 and May 2013 to capture data for the two major potato growing 
seasons in the study area using a pre-tested self administered structured questionnaire. Data was collected on 
potato farm gate prices for the two seasons before the interviews, marketing and market conditions related to 
market access and infrastructure, production and information access as well as inputs used in production, 
household endowments, credit access, farming experience, farm characteristics and household socio-demo- 
graphic characteristics. 

4.2. Analytical Methods 
The analytical methods used in this study included the two-stage Heckman model as previously used by [30]- 
[32]. The two-stage Heckman model was run to determine factors affecting farmers’ decision to participate and 
level of market participation and test the hypothesis that: High transaction costs associated with long distances 
from the farm to market locations limits farmer participation in potato markets. The model was also employed to 
test the second hypothesis that membership in a farmer group/cooperative positively influences smallholder 
farmers’ decision to participate in markets. When market participation is defined as quantity or proportion of 
harvested output that is marketed, the researcher does not observed the dependent variable for households that 
do not participate in the market. Tobit or Heckman models have been used to estimate the effect of hypothesized 
variables on market participation. [33] stated that the censored regression or Tobit model is appropriate when the 
dependent variable is censored at some upper or lower bounds as an artefact of how the data are collected. On 
the Heckman model, the same authors noted that estimation of the first stage equation of the model as a probit 
model assumes that the errors are homoskedastic.  

Variables in the two stages differed because originally, such models were estimated using the Tobit model 
that accounts for the clustering of zeros due to non-participation. However, a major limitation with the Tobit 
model is that it assumes that the same set of parameters and variables determine both the probability of market 
participation and the level of transactions. A two-step model however relaxes these assumptions by allowing 
different mechanisms to determine the discrete probability of participation and the level of participation [34]. 
These models allow for a separation between the initial decision to participate and the decision of how much to 
sell. In this case, it is assumed that some right hand side variables may affect differently the decision to partici-
pate at all and the decision on the level of participation. 

Variables used in the model were; Age of farmer (Years), Farmer’s gender (1 = male, 0 = female), Farmer’s 
household size, Potato marketing experience (years), Farmer’s monthly non-farm income (UGX), Value of 
farming equipment owned (UGX), Distance to nearest potato market (km), Farmer being a member of a group 
or cooperative, access to a village market, Farmer’s education level (Years spent at school), Farmer has other 
food sources apart from potato, Road condition to nearest market, number of extension visits made to the farm 
specifically on potato per year and average Price of potato (Shillings per kg). 

The Heckman model was stated as:  
1 0iy =  if 0niS ≤                                    (1) 

1 1iy =  if 0niS >                                    (2) 
where;  

1y  is the binary response  
niS  is the quantity of potato sales made by a farmer i.  

The participation equation can then be written as: 

1 1 1 1I i iy Xβ ε∗ = +                                     (3) 

where 1y∗  is a latent variable, which is the utility the farmer gets from participating in the market. 
The binary model is then stated as: 

1, if farmer sells any potato
0, other wise

y 
= 


                            (4) 
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In specific terms, the probit model in stage one of estimation is stated as; 

( ) ( )1 1 2 15Pr , , , ,y f x x x e=                                 (5) 

where, ( )1Pr y  is the probability of a farmer making a decision to sell potato into a market or not, X1 ∙∙∙ X15 are 
the variables specified in Table 1 and ε the normally distributed error term. In the second stage of the Heckman 
model, OLS are estimated to test the effect of hypothesised factors on the level of participation measured by the 
amount of potato sales in the market. The model is stated as; 

( )1 2 13, , , ,nS f y y y ε=                                  (6) 
where,  

Sn is the volume of potato sold annually in the market by a smallholder farmer in two seasons. 
y1 ∙∙∙ y11 are the variables that were aPriori hypothesised to affect the volume of potato sold by a farmer in the 

market and ε, the error term. 

Empirical Estimation Procedure and Hypothesis Testing 
Estimation of the model outlined above in Equations (1) to (6) followed a series of regression diagnostics. Vari-
ables used in both stages of the model were first checked for normality using Exploratory Data Analysis using 
the coefficient of kurtosis and skewness. Regression diagnostics included tests for multi-collinearity, self-selec- 
tion bias and heteroscedasticity. Multicollinearity was tested using the variance inflation factor (VIF) while het-
eroscedasticity was checked using Breusch-Pagan/Cook-Weisberg tests [35]. Variables used in the first stage of 
the Heckman model are shown in Table 1 for factors that affect farmers’ decision to participate in the market. 
 

Table 1. Explanatory variables hypothesised to affect market participation decision. 

Variable Variable description 

Pr (Potsal) Probability that a farmer sold potato or not 

 Household characteristics 

X1 Age of farmer (Years) 

X2 Farmer’s gender (1 = male, 0 = female) 

X3 Potato farming experience (years) 

X4 Farmer’s education level (Years spent at school) 

X5 Farmer’s household size 

X6 Farmer has other food sources apart from potato 

 Farmer endowments (Assets) 

X7 Value of livestock owned (UGX) 

X8 Value of farmer’s household durables (UGX) 

X9 Farmer’s monthly non-farm income (UGX) 

 Information access 

X10 Distance to nearest potato market (km) 

X11 Number of extension visits made to the farm specifically on potato per year 

X12 Road condition to nearest potato market (1 = good, 0 = poor) 

X13 Availability of a village market 

 Other factors 

X14 Average Price of potato (Shillings per kg) 

X15 Time farmer takes to walk to the garden (minutes) 
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The second stage variables of the model for factors determining farmers’ level of market participation are 
shown in Table 2. 

5. Results and Discussion 
Table 3 above shows the descriptive statistics related to the sampled potato farmers. Results indicate that there 
was a significant difference (P ≤ 0.05) between total land holding owned by potato sellers and non-sellers. Sell-
ers owned an average of 1.4 ha while non-sellers owned more land at 2.6 ha. The explanation for this result is 
that land is a scarce resource in the study area and it is more likely that those with bigger pieces of land resort to 
long term enterprises like tree growing which leads to low potato production and hence the non-selling behav-
iour. This contradicts [36] that argued that limited land is one of the primary reasons why the majority of small-
holders do not sell staple. 

The results in Table 3 further reveal that non sellers of potato earned higher monthly non-farm incomes, 
which were found to be thrice that of potato sellers. This explains the autarkic behaviour that stems from allo-
cating more labour to non-farm activities than that allocated to growing potato, leaving little or no surplus labour 
for potato. [37] found a significantly negative effect of farm output on farmers’ off-farm work hours which sup-
ported this result.  

5.1. Smallholder Farmer Participation in the Potato Market 
Following a two-stage Heckman model, the factors that influence the decision to sell to a market by smallholder 
farmers were regressed in the first stage, upon selling or not selling potato in the market in the last two seasons 
of the research period as shown in Table 4. 
 

Table 2. Explanatory variables and hypothesised relationship with market participa-
tion level. 

Variable Variable description 

Sn Volume of potato sold in the market (kg) 

 Household characteristics 

y1 Age of farmer (Years) 

y2 Farmer’s gender (1 = male, 0 = female) 

y3 Farmer’s household size 

y4 Farmer’s district of operation (Kabale) 

y5 Total annual potato harvest (kg) 

y6 Potato marketing experience (years) 

 Farmer endowments (Assets) 

y7 Value of farming equipment owned (UGX) 

y8 Dummy (1 = possession of a bicycle or motor cycle, 0 = otherwise) 

y9 Farmer’s monthly non-farm income (UGX.) 

 Information access 

y10 Distance to nearest potato market (km) 

y11 Farmer is a member of a group or cooperative 

y12 Transport cost for 100 Kg of potato to market (UGX) 

y13 Availability of a village market 
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Table 3. Characteristics of sampled potato selling and non selling farmers. 

Characteristic (Variable) 
Overall n = 200 Potato sellers n = 165 Non sellers n = 35 

Mean Mean Mean 

Farmer age (years) 41.11 41.45 39.46 

Farmer’s household size 6.55 6.81 5.29* 

Number of annual extension visits 2.45 2.45 2.46 

Total landholding owned (ha) 1.411 2.586 2.195** 

Potato farming experience (years) 11.63 11.86 10.54 

Farmer’s education level (school years) 7.00 6.84 7.74 

Value of farming equipment(UGX) 147612.50 152006.70 126897.10 

Distance from home to market (km) 7.33 7.91 4.61** 

Farmer’s non-farm income (UGX) 60190.00 56751.52 76400.00 

  Percentages  

Farmer gender (male) 79.00 79.40 77.10 

Road condition to market (good) 11.50 12.10 8.60 

Farmer having other food sources 82.00 81.80 82.90 

Access to a village market 36.00 34.50 42.90 

Membership to a farmer group/cooperative 25.00 27.30 14.30* 

Significant level: * = 10%; ** = 5%; *** = 1%. 
 

Table 4. Factors that determine the decision by a smallholder farmer to participate in 
the market. 

Dependent Variable: does farmer sell any potato in the market? 
(Yes = 1, No = 0) Coefficient 

Farmer’s age (years) 0.0065*** (0.0014) 

Average price of potato (UGX) 0.0005*** (0.0001) 

Distance to the nearest market (Km) 0.0081*** (0.0021) 

Farmer sex (male) 0.2566*** (0.0467) 

Household size 0.0023 (0.0047) 

Potato farming experience (years) 0.0004 (0.0019) 

Road condition to nearest market (good) 0.0173 (0.0420) 

Number of annual extension visits 0.0143*** (0.0054) 

Farmer has other food sources other than potato 0.0836** (0.0346) 

Farmer’s education level (years) 0.0137*** (0.0039) 

Monthly non farm income (UGX) −3.05e−07** (1.51e−07) 

Access to a village market  0.0651** (0.0322) 

UGX means Uganda Shillings and at the time of this study 1 USD = 2480 UGX; Standard errors in pa-
rentheses; Significant level: * = 10%; ** = 5%; *** = 1%. 
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5.1.1. Factors Affecting the Decision to Participate in the Market by a Smallholder Farmer 
Sex of household head had a positive and significant (P ≤ 0.01) impact on the decision to participate and how 
much potato to sell in the market (Table 4). In most cases it is the males in a family who make the decisions on 
whether to sell potato or not and how much. This means that females are less likely to participate in the whole 
process of selling potato and price and other transactional bargaining. [38] showed that women rarely had simi-
lar access to assets and markets as men, which led to different levels of participation in cash crop markets. Re-
lated to that, the authors got results that indicated female farmers selling coffee in Uganda getting significantly 
lower prices for coffee sold in the same market with male farmers. [39] also supported this finding by indicating 
that female farmers grow subsistence crops for food security and cash crops meant for cash income are grown 
mainly by male farmers to cater for cash needs of the household. 

The results also revealed that having other food sources in the farmer’s household had a positive coefficient 
and significant (P ≤ 0.05) effect on the decision to participate in the potato market. This is because since potato 
is a food as well as a cash crop, presence of other sources of food ensures surplus potato oriented towards the 
market. [40] found that cash crops did not appear to adversely affect a household’s staple food production.  

The results in Table 4 also revealed that price of potato had a positive and significant (P ≤ 0.01) influence on 
the decision to participate in the potato market. This is because many farmers respond to higher prices because it 
means getting higher incomes from their produce. Farmers tend to study price trends over seasons and can ap-
propriately predict and respond to the prices. [17] supported this argument and result by stating that unfavour-
able prices may affect household incomes and consumption adversely.  

Results of the second stage of the Heckman model that depict the factors that influence the farmers’ level of 
participation in the potato market are shown in Table 5. 

In addition, farmer’s age had a positive and significant (P ≤ 0.01) impact on the decision to participate in the 
potato market. This is because many decisions made in the household on whether to sell or not depend on ones 
position in the order of hierarchy in headship of the family. Older members of the family tend to make the key 
decisions that affect the family welfare. [32] asserted that age is an indicator of the position of the household in 
the life cycle and ability to comprehend and use accessed market information. [21] also found a positive relation 
between age and farmer market participation with older farmers selling higher proportions of their produce to 
the market. 

Access to a village market also had a positive coefficient and significantly (P ≤ 0.05) influenced the potato 
farmer’s decision to participate in the market (Table 4). This result is explained by the fact that village markets  
 

Table 5. Factors affecting the volume of potato sold by a farmer in a market. 

Selection dependent variable: annual potato sales (kg) Coefficient 

Distance from home to nearest market (km) −0.0072 (0.0308) 

Farmer’s sex (Male = 1, female = 0) 1.8884*** (0.6107) 

Farmer’s non farm income (UGX) −4.15e−06*** (1.45e−06) 

Farmer’s potato marketing experience (years) 0.0539 (0.0307) 

Membership to a cooperative or group 1.0889* (0.6653) 

Transport cost for 100 Kg potato bag to market (UGX) −0.0001 (0.0001) 

Value of farming equipment owned (UGX) 1.38e−07 (1.53e−06) 

Availability of a village market 0.1919 (0.4006) 

Age of farmer (years) −0.0106 (0.0189) 

Household size −0.0599 (0.0733) 

Constant 2.2133 (1.1292) 

At the time of this study 1 USD = 2480 UGX; Standard errors in parentheses; Significant level: * = 
10%; ** = 5%; *** = 1%. 



C. Sebatta et al. 
 

 
903 

are meeting points for buyers and potato sellers where there is free haggling which leads to better prices than 
selling at the farm gate. This reveals an important aspect of rural agricultural trade where farmers and traders 
from different areas converge and carry out commodity market exchanges on given market days and times. By 
having a closer place where to sell their produce, farmers reduce on transaction costs and interface with more 
market opportunities of selling directly to buyers rather than through brokers. [41] in support of this kind of ar-
rangement, recommended strengthening market access by smallholders by implementing policies that organise 
producers to reduce number of intermediaries in input and output markets. Farmers who have access to village 
market arrangements usually produce and send more to the market than their counterparts without such opportu-
nities. [42] found that physical infrastructure like market sites can increase the efficiency of both marketing and 
production of agricultural products. 

To access market information and production knowledge, smallholders have to interface with a number of 
market and institutional actors who include traders, brokers and extension agents. In this study, results indicated 
that the number of extension visits from government workers had a positive and significant (P ≤ 0.01) effect on 
the decision to participate in the market. This is because extension workers usually provide information on mar-
ket availability as well as information on new and improved varieties that enhances the farmer’s knowledge and 
provide a range and choice of market opportunities. [21] also got a similar result when they found a positive and 
significant effect of extension access on the volume of teff sold. [32] agreed with this argument by stating that to 
commercialise, the most important factors appear to be improved access to markets, information and risk reduc-
tion. [17] also supported the argument by stressing that smallholder commercialisation could be seen as the 
strength of the linkage between farm households and markets at a given point in time.  

The results in Table 4 indicate that education had a positive and significant (P ≤ 0.01) effect on smallholder 
farmer’s decision to enter the potato market. This can be highly attributed to the fact that education empowers a 
farmer to make informed decisions and identify market opportunities where they exist. [43] however found re-
sults that indicated that farmer’s ability to produce and sell more in a market was highly and positively related to 
their education levels. The authors asserted that farmers, who had attained secondary education and had com-
bined it with informal education, were more likely to produce and sell more. 

Distance to the nearest town had a positive and significant (P ≤ 0.01) effect on potato farmer’s decision to 
participate in the market. This is because the nearer to town the easier it is to access buyers who offer better 
payment terms than in the case of farmers far away from towns. This is counter intuitive as earlier literature 
from Mozambique by [32] showed, even though they offered a possible explanation that since towns tend to be 
market centres as well, off farm employment opportunities are much better close, to the extent that off farm em-
ployment and reliance on output markets are substitutes.  

Though not significant, smallholder farmer’s household size, potato farming experience and good road condi-
tion to the nearest market had a positive sign (Table 4) meaning they promote a farmer’s decision to enter the 
market. [31] also found a positive but no significant effect of size of household on entering the market as a seller. 
[44] explained that large households seem to have higher opportunity costs, perhaps which is reflected in the 
fact that they have lower per-capita income and hence less surplus to purchase capital equipment to switch to the 
market. [45] found that the state of bad roads negatively impacted on farmers’ access to urban markets, hence a 
hindrance to smallholder commercialisation and increased incomes. 

5.1.2. Factors that Influence the Volumes Sold into the Market by Smallholder Farmers 
Table 5 results indicate that off farm income earned by a potato farmer was found to negatively and signifi-
cantly, (P ≤ 0.05) affect volumes of potato sold in the market. Farmers engaged in off-farm work and earning 
incomes other than potato income tend to dedicate less time to production and marketing of potato, which possi-
bly results into smaller quantities sold. [46] found a negative relationship between off farm income and agricul-
tural sales which the authors attributed to time constraints on agricultural production and farm management 
since off farm employment competes with farm activities for the time resource. [47] added that non-farm in-
comes of rural households may be derived from casual labour hire, wage employment, private business activity 
(self-employed) or remittances [24] [48] in support of the importance of off farm income to the smallholders, 
contended that in the presence of working capital constraints, off-farm earnings may be essential to maintaining 
a viable farm that requires purchased inputs or that cannot generate enough cash income to satisfy the house-
hold’s cash requirements. 

The gender of the farmer had a positive and significant (P ≤ 0.05) effect on the volumes of potato sold into the 
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market. Hence, by being male, a farmer had higher chances of selling more potato to the market because male 
farmers have more contacts that are social with both potato buyers and their agents whom they often meet in 
trading centres. Males dominate in selling potato to the market and as expected, they make the decisions that af-
fect all family members. Female farmers lack such contacts and are in most cases excluded from direct transac-
tional negotiations with buyers. [11] found that male gender of farmer positively and significantly influenced 
farmer’s volume of sales in the market. The author stated that the reason is that women spend much of their time 
doing domestic work and allocate less time to other matters like market transactions. 

Related to the above, a potato farmer’s membership in a group or marketing cooperative positively and sig-
nificantly (P ≤ 0.1) influenced the volumes of potato produce sold in a market (Table 5). The main reason for 
this was that working in a group creates synergy among the farmers and enables them to access market informa-
tion as well as sharing experiences. [49] [50] while studying smallholder agricultural commercialization and 
collective action in Kenya also found a positive and significant influence of membership in a group on the level 
of commercialization. The authors stated that membership to a farmers’ group improves access to banana tech-
nology, training and output markets and consequently increasing expected profits.  

6. Conclusions and Recommendations 
The findings of the study overwhelmingly support the hypothesis that transaction costs play a big role in imped-
ing smallholders from entering markets. The failure of farmers to access information on the markets through 
long distances and lack of access to village market arrangements seemed to lock out many of them from making 
decisions to enter the potato market to sell. 

Results also revealed that once a smallholder farmer decides to enter the market to sell, household character-
istics and farmer endowments are the key factors that influence how much will be sold into the market. Factors 
like gender, membership to a farmers’ group or cooperative came out to significantly influence the level of 
market participation in form of how much is sold. 

In light of these findings, it is therefore recommended that potato farmers be sensitised on investment of ex-
ternal incomes into potato production as a profitable venture and policy makers should also promote the village 
market collection centres. Membership to a farmer group or cooperative being a key factor in enhancing the 
volumes of potato sold, it is recommended that policy makers should promote collective action among small-
holders because it eases access to production and marketing information as well as cheaper inputs. 
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