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ABSTRACT 

 

Research background: Soybean commercialization plays a vital role in enhancing the livelihoods, and income of small-

scale farmers. Despite the government efforts to boost agricultural commercialization in Kenya, the intensity of soybean 

commercialization in the Butere Sub-County has remained low for unknown reasons.  

Purpose of the article: This study investigates factors influencing the intensity of soybean commercialization in Butere 

Sub-county with an aim of recommending policies for improving the effectiveness and efficiency of the soybean 

commercialization process to improve rural livelihoods as well as realize major economic goals. 

Methods: A sample of 201 smallholder soybean farmers was selected using a multistage sampling procedure. Face to 

face interviews using a pretested semi-structured questionnaire was used to collect the data. Data analysis was done 

using descriptive statistics and a double hurdle regression model. 

Findings & Value added: The results revealed a relatively low soybean commercialization level (56.72 %) among 

soybean-producing households in the study area with schooling years, the number of extension contacts, and total land 

size under soybean production positively and significantly influencing soybean commercialization decisions. Similarly, 

schooling years, the number of extension contacts, and total land size under soybean production positively and 

significantly determined the intensity of soybean commercialization. The study, therefore, recommends equitable access 

to agricultural resources by all gender, the creation of exclusive land ownership rights, and the structuring and 

strengthening of the extension system. 
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INTRODUCTION 

 

Globally, agricultural commercialization plays a passive 

and supportive role in economic growth and development 

(Leavy and Poulton, 2007; Kirsten et al., 2012; Todaro 

and Smith, 2015). Agricultural commercialization 

represents a major transformation in the sector of 

agriculture that aims at improving the livelihoods of many 

small-scale farmers through employment creation, 

increased incomes, and food and nutritional security 

(Todaro and Smith, 2015). As efforts proceed to further 

transform the agricultural sector to help boosts the 

livelihoods of rural farmers in developing countries, much 

of the discourse focuses on agricultural commercialization 

(World Bank, 2008). 
Lapar et al. (2003) defined agricultural 

commercialization as any market-oriented activity 

conducted to promote the sale of produce. They added that 

it represents produce sales as a fraction of total output. 

According to Jagwe et al. (2001), commercialization 

refers to market participation that involves a transition 

from subsistence farming to market engagement networks 

as well as frequent use of market institutions and market 

infrastructures to trade agricultural products and services. 

The process usually involves a gradual change from 

subsistence to fully commercialized agriculture with the 

main aim of realizing various welfare effects (Pingali and 

Rosegrant, 1995). It involves farm households' decision 

to fully commercialize production when targeting output 

markets than being connected only to the volume of 

produce they would probably send to the market due to 

surplus production (Pingali and Rosegrant, 1995). It also 

relates to the agricultural production to meet specific 

output market needs as well as the supply of inputs for 

production to farmers (Jagwe et al., 2001; Brian and 

Barret, 2014).  

Like in many developing countries, 

commercialization is not new in Kenya for it dates backs 

to more than five decades ago, but gained prominence 

during structural adjustment period when Kenya, with 

support from international development agencies, started 

implementing liberalization policies. (GoK, 1965; GoK, 

1981; GoK, 1986, Rono, 2002; GoK, 2004; GoK, 2005; 

GoK, 2007; GoK, 2010; GoK, 2017). Focusing on the 
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Strategy for Revitalization of Agriculture (SRA), 

Agricultural Sector Transformation and Growth Strategy 

(ASTGS), and Agricultural Sector Development Strategy 

(ASDS), commercialization was identified among 

transformational strategies for realizing food security and 

eradicating poverty in Kenya. The sole purpose of these 

major economic policies was to change Kenya's 

agricultural sector from subsistence farming to a market 

oriented and profitable economic activity (GoK, 2005; 

GoK, 2010). Additionally, the implementation of these 

market liberalization policies shifted agricultural 

development from subsistence farming to agribusiness by 

promoting transparent agricultural input and output 

markets, agribusiness-oriented culture, access to 

agricultural credit, and efficient use of farming inputs 

(GoK, 2007; GoK, 2010). 

Importantly, agricultural stakeholders have overtime 

emphasized legume commercialization. This is because 

legumes are important sources of nutrients (protein and 

oils) in human diet and positively contribute to soil 

fertility through biological nitrogen fixation, income, and 

livelihoods of many households (Chianu et al., 2006; 

Varia, 2011). However, it is crucial to acknowledge that 

given the human and industrial demand for other legumes 

such as soybean, Glycine max (L.) Merrill, research 

organizations are increasingly developing and 

disseminating soybean technology with the view of 

encouraging soybean production, as well as 

commercialization. Soybean commercialization enables 

farmers to increase farm margins or income from higher 

yields for improved living standards (Osmani et al., 

2015). In this regard, various development partners have 

been promoting soybean production as well as its 

commercialization activities especially in many 

developing countries (Varia, 2011).  

Soybean production and commercialization are 

largely practiced by small-scale producers with limited 

capability to deal with agricultural production and 

commercialization challenges such as market 

inaccessibility, pests, and diseases, effects of climate 

change, and many more (Idrisa et al., 2010).  Soybean 

production is largely done in western part of Kenya such 

as Vihiga, Busia, Kakamega, and Bungoma. In these 

areas, soybean is majorly intercropped with stable crops, 

however, this is far below the current production potential 

and market demand (Rachier, 2001, Nyongesa et al., 

2017). According to Mahasi et al. (2011) over 2,500 

hectares of total arable land in Kenya is under soybean 

production. Importantly, the production per hectare in 

Kenya averages at 0.8 tonnes, and which is far below the 

average potential of 3.0 tonnes per hectare. Currently, 

demographic shifts as resulted in an increase in the 

industrial demand for soybean and products as nutritious 

and safer food and raw material for the making livestock 

feed as well as human food (Chianu et al., 2009; AGRA, 

2017). This presents an opportunity to promote soybean 

commercialization especially among small-scale 

producers in Kenya. Commercialization, therefore, 

remains a major step towards realizing increased soybean 

productivity, increasing farm incomes (Nyongesa et al., 

2017).  

Increasing soybean production and commercialization 

activities is, therefore, vital in improving the livelihoods 

of small-scale farmers. In this regard, the government of 

Kenya among other stakeholders through a number of 

programs have come up with strategies to boost soybean 

commercialization in Kenya, especially in Butere Sub-

County. Despite these efforts as well as an increased 

marketing opportunity, commercialization of soybean in 

Butere Sub-County has remained low for unknown 

reasons. Little exists on factors that determine the intensity 

of soybean commercialization among small-scale farmers. 

Therefore, understanding determinants of intensity of 

soybean commercialization among smallholder farmers 

through this study remains valuable in meeting the current 

and future demand for soybean and soybean products, 

while contributing to improved rural livelihoods.  

In light of the foregoing, and based on quantitative 

study design, this identified the factors influencing the 

intensity of soybean commercialization using a more 

comprehensive farm-level index and more robust and 

recent econometric models. This study adds to the existing 

empirical literature on the determinants of soybean 

commercialization intensity. From the results, a number of 

policy recommendations are discussed to improve the 

effectiveness and efficiency of the soybean 

commercialization process to realize major economic 

goals i.e. the big four Agenda of realizing food security 

and Sustainable Development Goals (SDGs) of meeting 

zero hunger.  

This paper proceeds as follows; section two presents 

the literature review and section three presents the 

research methodology of the study. Section four presents 

the study results and discussions. Finally, section five 

presents the conclusion and policy recommendations 

derived from the findings. 

 

LITERATURE REVIEW 

 

Commercialization refers to market participation that 

involves a transition from subsistence farming to market 

engagement networks as well as frequent use of market 

institutions and market infrastructures to trade agricultural 

products and services (Jagwe et al., 2001). Soybean 

commercialization literature, which includes the factors 

influencing soybean commercialization decision, 

intensity, and impacts on welfare, presents diverse results 

based on the place of the study, welfare indicators, and 

other factors. Zamasiya et al. (2014) studied factors 

influencing the decision to participate in soybean markets 

and extent of a farmer's participation in the market using 

Heckman's Probit model with sample selection, and found 

inoculants, improved soybean seed varieties, ownership of 

radios, quantity produced, marital status, and education to 

be significant determinants. Mbembe et al. (2019) also 

found that the quantity of seed planted, fertilizer, access to 

credit, and use of inoculants positively affected the 

probability of soybean commercialization. They added 

that the intensity of soybean market participation was 

influenced by the quantity of seed planted, the quantity of 

soybean harvested, output price, use of fertilizer, and 

access to the extension positively. In a related study on 

beans, Mbitsemunda and Karangwa (2017) identified 
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factors such as farm size allocated to beans, access to 

market information, market experience, bean quantity 

produced, access to credit, and access to irrigation as 

determinants of the degree of commercialization 

measured using Household Commercialization Index 

(HCI) in Nyanza District, Rwanda. Nonetheless, 

Zamasiya et al. (2014) added that the extent of market 

participation among small-scale soybean farmers in the 

market remains low due to many constraints.  

Importantly, according to Nyein et al. (2018), most of 

the smallholder farmers resides in rural areas with the 

underdeveloped market and transport infrastructures, 

leading to high transportation and transaction cost. Key 

(2000) added that these smallholder farmers lack reliable 

information on potential markets as well as information on 

potential customers. Due to their poor production 

techniques, smallholder farmers tend to produce small 

surpluses thus generally exposed to a higher degree of 

transaction costs and risk (Omiti et al., 2009). This 

normally forces smallholder farmers to sell their soybean 

produce at low-value market outlets such as farm gate and 

village markets. Generally, the decision to sell as well as 

the quantity of soybean to take to the market are mainly 

determined by market prices, distance to the market, and 

amount of marketing information available (Omiti et al., 

2009; Zamasiya et al., 2014). Consequently, the reviewed 

empirical literature shows the determinants of agricultural 

commercialization analysed using different approaches 

for different crops in Kenya and beyond. Previous studies 

have made a significant contribution to understanding 

factors influencing smallholder commercialization. 

However, no study has explicitly and empirically studied 

the determinants of intensity of soybean 

commercialization among smallholder producers in 

Butere Sub-county, Kenya. 

 

DATA AND METHODS  
 

Study Area 

This study was carried out in Kakamega County, Butere 

sub-county located in the western part of Kenya. The Sub-

County occupies approximately 210.6 Km2, with a human 

density of 186 persons per square kilometre, totalling a 

population of 154,100 people (KNBS, 2019). The sub-

county is located between the longitude 34˚ 45' 0.00" East 

and latitude 0˚ 16' 60.00" North. Butere Sub-County 

experiences a bimodal rainfall pattern; where the long 

rains occur between March and July while short rains 

occur between August and October, with annual rainfall 

amount ranging between 1280.1- 2214.1 mm per annum. 

The Sub-County is located at an altitude ranging from 

1240 meters to 2000 meters above sea level with 

temperatures ranging from 18 to 29 degrees Celsius. 

Higher temperatures are recorded in January, February, 

and March, with other months experiencing similar 

temperatures except for July and August with cold spells. 

Agriculture especially crop production remains the main 

economic activity in the area. Butere is characterized by 

fertile and well-drained soils which support the production 

of major crops like soybean, sugar, maize, beans, 

horticulture etc. Smallholder maize production dominates 

the area. The choice of the study area was motivated due 

to the fact that most of the small-scale farmers are 

engaging in soybean production, as the area is suitable for 

soybean production. Again, the sub-county remains one of 

the areas in western Kenya where the government of 

Kenya among other development partners have widely 

promoted soybean production and commercialization 

(Mbembe et al., 2021). 

 

 
Figure 1. Map of Kakamega County showing the study 

area 

 

Sampling and Data Collection 

This study adopted exploratory research design. Small-

scale farmers in Butere were the study target population, 

whereas the smallholder soybean farmers formed the 

sampling unit. Since the population of the smallholder 

soybean farmers was unknown, the study adopted 

Cochran’s sample size determination formula to arrive at 

a sample size of 201 respondents (Cochran, 1997). Here,  

𝑧  as the critical value of the normal curve that cut off the 

area was estimated at 1.96, 𝑒  as the desired level of 

precision set at 6.9%, 𝑝  as the estimated proportion of 

attributes present in the population and 𝑄 = 1 − 𝑃  . 

According to Cochran (1997), an error of less than 10% is 

usually acceptable. Therefore, assuming that  , therefore,  

𝑄 = 1 − 0.5; 𝑒 = 0.069; and 𝑧 = 1.96  ,  the sample was 

determined to be 201: A random sampling of 201 small-

scale soybean farmers in the study area was done using a 

multistage random sampling technique.  

The first stage involved a purposive selection of 

Kakamega County as one of the counties in the western 

region where soybean production is largely done. The 

second stage involved a purposive selection of Butere 

Sub-county as one of the leading soybean producing 

counties with low commercialization. Finally, a random 

selection of 201 soybean farmers was done from two 

purposively selected wards namely; Masaba and West 

Marama. In other words, a proportionate to size 

distribution sampling was used based on the targeted 

number of the producers and total number of smallholder 

farmers in selected wards, and this resulted in 114 

randomly selected soybean households from West 

Marama, since majority of farmers there are engaging in 

the commercialization of soybean. 87 randomly selected 
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soybean households from Masaba ward was done, since 

soybean commercialization remains low.  

This study used face-to-face interviews with semi-

structured questionnaires to collect primary data from the 

selected respondents. The questionnaire was first pretested 

before the actual data collection using 15 farmers in 

sample households. This was done to enable the correction 

of mistakes, thus improving the quality, accuracy and 

reliability of the data collected. The information collected 

consisted of soybean production and commercialization 

activities in the year 2018. Most respondents were 

household heads who were participating in soybean 

marketing in the last season of the year. A group of trained 

enumerators through personal interviews administered the 

questionnaires. Data were then entered and analysed using 

the STATA computer software. 

 

Analytical Framework 

Previous empirical studies on commercialization have 

characterized farmer decision to commercialize as a two-

step decision-making process. The first step is conceived 

as involving farmers’ decision to participate in the market 

or not. In the second step, farmers’ who choose to 

participate in the market must decide on the volume of the 

commodity to sell. The empirical estimation of the two-

step decisions usually involves fitting a double hurdle 

model. Most of the empirical studies (Mathenge et al., 

2010; Woldeyohanes et al., 2016; Camara, 2017) have 

applied a double hurdle model to separate farmers who 

participate in the market from those do not, in the first 

step. The first hurdle involves the estimation of a probit 

model. The second step involves the estimation of a 

truncated or censored tobit regression for the quantities of 

produce sold in the market. This implies that double hurdle 

regression model is the appropriate model for estimating 

two-step models when the targeted group of farmers who 

are all producers (Burke et al., 2015). Therefore, 

following Burke et al. (2015) approach, this study 

adopted a double hurdle model in estimating factors 

influencing intensity of soybean commercialization 

among smallholder farmers in the Butere. This is because 

the study targets only a group of farmers who are soybean 

producers. Therefore, the decision to commercialize 

soybean was regarded as the initial condition for 

commercialization. Burke et al. (2015) noted that 

although production is an initial decision, it may result 

from a completely different structural decision making 

process compared to the decision to commercialize 

production and the intensity of commercialization. Thus, 

this allows the decision to participate in the market and the 

intensity of participation to be modelled using a two-step 

approach. Here, the first step examined the factors 

associated with whether or not to sell soybean in the 

market. The last step estimates the intensity of market 

participation or commercialization measured using the 

Household Commercialization Index (HCI) as follows 

(Eq.1); 

 

𝐻𝐶𝐼 = (
𝑇𝑜𝑡𝑎𝑙 𝑉𝑎𝑙𝑢𝑒/𝑄𝑢𝑎𝑛𝑖𝑡𝑦 𝑜𝑓 𝑆𝑜𝑦𝑏𝑒𝑎𝑛 𝑆𝑜𝑙𝑑 

𝑇𝑜𝑡𝑎𝑙 𝑆𝑜𝑦𝑏𝑒𝑎𝑛 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑉𝑎𝑙𝑢𝑒
) (1) 

 

The first step of Double Hurdle Model involved 

estimating a probit model. Following Wooldridge (2013) 

the decision whether or not to commercialize was 

estimated as shown in Eq. (2). 

 

𝑝𝑖
∗ = 𝛿 + 𝑥𝑖 + 𝜖𝑖 (2) 

𝑝𝑖 = {
1 𝑖𝑓 𝑝𝑖

∗ > 0

0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

 

Where: 

 𝑝𝑖
∗  was the underlying latent variable representing 

changes in utility or net benefit for commercializing 

soybean production. 𝑝𝑖 = 1  was if a household 

participated in soybean output market (commercialized), 

and 0 otherwise (non-commercialization). 𝜑 was the 

vector of parameters to be estimated. 𝑋𝑖was the vector of 

explanatory variables and 휀𝑖 was independent identically 

distributed error terms. 

In the last step, a truncated Tobit regression was estimated 

for the determinants of intensity of soybean 

commercialization as shown in Eq. (3). 

 

𝑐 = 𝛽0 + 𝛽𝑥𝑖 + 𝜇𝑖 (3) 

 

Equation (2) represented the probability of smallholder 

farmer’s commercializing soybean production which is a 

binary choice of whether to commercialize or not. The 

probability of commercializing soybean picks the value of 

1 if the farmer participates in the soybean output market 

or zero otherwise. 𝑐  in Equation (3) represented the 

intensity of commercialization (the quantity of soybean 

sold in the market) measured in terms of the Household 

commercialization index, which is the ratio of quantity of 

produce taken to the market to the total quantity produced 

by households. Turning to other terms in the Double 

Hurdle Model in Equation 3, 𝑋  represents a vector of 

explanatory variables, 𝛽  represents parameters to be 

estimated and associated with the explanatory variables. 

𝛿,  𝛽0 are intercepts for Equation 2, and Equation 3, 

respectively. Lastly, 휀𝑖 , 𝜇i   are stochastic disturbance 

terms.  

The study expected that the intensity of soybean 

commercialization was enhanced or constrained by a 

number of factors. Farm characteristics were also 

expected to have either a positive or a negative effect on 

the intensity of soybean commercialization Infrastructural 

factors also were expected to constrain smallholder farmer 

participation in soybean marketing as well as the intensity 

of commercialization. Similarly, socio-economic 

characteristics (age, education, household size, farming 

experience, gender, and income) were also expected to 

either constrain or encourage the intensity of soybean 

commercialization.  

 

RESULTS AND DISCUSSION 

 

Descriptive statistics 

Descriptive statistics of the soybean households in Butere 

Sub-County are presented in Table 1. The study revealed 

that the majority of the sampled households 

(approximately 57%) were participating in soybean 

commercialization, even though the intensity varies. 
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Results also showed that the commercialization level for 

West Marama ward was 63% and that of Masaba ward was 

33%. This justifies our assumption on the level of soybean 

commercialization in the two wards. Further, a higher 

percentage of sampled soybean households were male-

headed regardless of whether they commercialized 

soybean production (61.60%) or not (70.11%).  Similarly, 

a higher percentage were married regardless of whether 

they commercialized (71.93%) or not (81.39%).  

Descriptive results further revealed that a larger 

proportion of soybean farmers who commercialized 

soybean production (80.70%) as well as those who did not 

commercialize (73.56%) were engaging in crop and 

livestock farming as their primary occupation.  The results 

further revealed that, on average, non-commercialized 

soybean farmers were significantly older (59.05 years) 

than commercialized soybean farmers (50.25 years).  This 

could be attributed to the unattractiveness of soybean 

production and marketing among the older farmers due to 

high labour requirement for the production and marketing 

of soybean.  

Results also revealed that commercialized soybean 

farmers had on average, significantly higher levels of 

education (10 years) compared to non-commercialized 

soybean farmers (7 years). Educated farmers are much 

informed and can effectively search and interpret 

agricultural information on modern technologies to 

produce a surplus for the market (Awotide et al., 2016).  

Non-commercialized soybean households had on average, 

significantly large household sizes (7 members) compared 

to commercialized soybean households (5 members), and 

this is attributed to the fact that large households have 

more mouths to feed thus require more food which lowers 

the amount of surplus available for the market. On 

average, commercialized soybean households had 

significantly more years of experience (7 years) in 

soybean production than non-commercialized household 

(5 years). Further, t-test results revealed that on average, 

there was no statistically significant difference in the 

annual incomes of commercialized and non-

commercialized soybean households.  Type of soil fertility 

plays a vital role in enhancing the quantity of soybean 

produced. Descriptive statistics showed that 

commercialized soybean households had significantly 

more fertile plots (74.56%) than non-commercialized 

soybean households (68.51%).  The majority of those who 

engaged in soybean commercialization (95.61%) and 

those who don’t (93.10%) owned their plots with titles.  

On overage, commercialized soybean farmers 

significantly allocated bigger farms size for soybean 

production (0.37 acres) compared to non-commercialized 

farmers (0.23 acres).  Greater allocation of land for 

soybean production increases production levels, as well as 

surplus level, hence increasing the likelihood of 

agricultural commercialization.   

A higher proportion of commercialized soybean 

households did not have access to credit (57.02%) 

compared to the non-commercialized soybean farmers 

(50.57%). On average, the results further showed that 

commercialized soybean households significantly had a 

higher extension visits (5) compared to non-

commercialized soybean households (2).  The majority of 

the surveyed respondents had membership in active 

farmer groups (61.69%). On average, commercialized 

soybean farmers were significantly living near market 

centres (16 walking minutes) compared to non-

commercialized soybean farmers (35 walking minutes). 

Soybean Household Commercialization Index was 

measured as; the total amount of soybean sold in the 

market from own production over the total amount of 

soybean produced on the farm. The average Household 

Commercialization Index of soybean in Butere Sub-

County was 0.38. Overall, this implies that soybean 

households in the Butere Sub-County were marketing on 

average about 38% of the total value of soybean produced. 

Therefore, they were consuming more than 62% of the 

total value of all soybean harvested. The low level of 

soybean commercialization was, therefore, evident in 

Butere Sub-County. For the non-commercialized soybean 

households, the average commercialization index as a 

measure of the intensity of commercialization was 0.  For 

commercialized soybean households, the average 

commercialization index as a measure of the intensity of 

commercialization was 0.68. This implies that 

commercialized households sold on average about 68% of 

the total value of soybean they produced. Therefore, 

commercialized soybean households were only 

consuming less than 32% of the total amount of soybean 

they harvested. This is a clear indication of a high soybean 

commercialization level among commercialized soybean 

households. 

 

Factors influencing intensity of soybean 

commercialization among smallholder farmers in 

Butere Sub-county, Kenya 

Even though the decision to sell soybean as well as the 

intensity of commercialization can be modelled 

independently, either by using a probit/ logit and Tobit 

models, respectively, such econometric modelling may 

result in biased and inefficient parameters estimates. This 

is because such estimation ignores the potential 

correlation between the unobserved error terms of the two 

decisions; that is the decision on the volume of soybean to 

sell is dependent on the initial decision to commercialize 

soybean. In this regard, a double hurdle model with 

sample selection problems was run to solve the problem. 

The double hurdle regression model was then used to 

determine factors affecting the decision to commercialize 

soybean (binary) and intensity commercialization (HCI) 

among smallholder farmers in Butere.  The results of the 

maximum likelihood estimation for a double hurdle 

regression model, using the craggit command, for the 

decision to commercialize soybean and intensity of 

soybean commercialization, are presented in Table 2.  

However, it was vital to first test whether the double 

hurdle regression model was preferred over the Tobit 

regression model or Heckman model using the log-

likelihood ratio (LR) statistic. In this regard, the suitability 

of the double hurdle regression model against a Tobit 

model was checked using a likelihood ratio test. In this 

study, the LR test statistic was 146.45, and it was 

significant at a 1% level. Therefore, this test statistic 

showed that the double hurdle model was strongly 

preferred to other specification. This indicates that two 
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separate decision-making stages exist where soybean 

farmers make independent decisions regarding whether to 

commercialize or not and the intensity of 

commercialization. Also, the Tobit model is restrictive 

therefore unable to make any distinction between the two 

stages of commercialization decision-making the process. 

Besides, since dependent variable in second tier is a ratio, 

double hurdle seems to be the best as it use maximum 

likelihood estimation than Heckman that uses least square 

regression in the second tier. 

Post-estimation tests were also conducted to check the 

correctness, fitness, and robustness of the double hurdle 

regression model. The test for multicollinearity among the 

independent variables was conducted using variance 

inflation factors (VIF), and the results in Table 2. The 

result show that all VIF values were below the 

recommended value of 3.3, with an average of VIF of 

1.15. This implied that multi-collinearity existed between 

the predictors (Greene, 2018; Hair et al., 2011; Knock 

and Lynn, 2012). Pairwise correlation test results 

confirmed that there was no multicollinearity among the 

categorical independent variables because the pairwise 

correlation coefficients were all less than the 

recommended value of 0.75 in all cases (Greene, 2018). 

The results of the Breusch- Pagan test revealed that we 

could not reject the null hypothesis of homoscedasticity 

(p= 0.1077). This showed that the double hurdle model 

was free from heteroscedasticity. However, to counter 

further heteroscedasticity problem, robust standard errors 

were used in all the analyses.  

 

Table 1: Soybean Commercialization. Descriptive statistics  

Variables Description Overall (n=201) Commercialized 

(n=114) 

Non-

commercialized 

(n=87) 

Chi2 value / 

t-value 

  Mean/ Percent Mean/ Percent Mean/ Percent  

Socio-economic      

Gender of the house head  Male 65.17 61.60 70.11 1.65 

 Female 34.83 38.60 29.89  

Marital status of household 

head 

Married 76.12 71.93 81.39 2.54 

Not married 23.88 28.07 18.39  

Primary occupation of the 

head 

Crop/livestock 

farming 

77.61 80.70 73.56 3.74 

Non-farm 

employment 

22.39 19.30 26.44  

Age of household head Years 54.04 (0.85) 50.25 (1.11) 59.05 (1.12) 5.47*** 

Years of schooling of head Years 8.89 (0.27) 10.39 (0.28) 6.92 (0.40) -7.22*** 

Household size Number 5.81 (0.19) 4.72 (0.17) 7.22 (0.33) 7.19*** 

Household head 

experience in soybean 

production 

Years 6.30 (0.43) 7.12 (0.62) 5.23 (0.52) -2.22** 

Annual income US$ 463.83 (40.46) 506.23 (52.66) 408.27 (629.1) -1.20 

Farm       

Soil fertility  Fertile 91.54 74.56 68.51 5.16* 

Not fertile 8.46 24.44 31.49  

Land tenure Owned with 

title 

94.53 95.61 95.4 2.66 

Owned without 

title 

5.47 4.39 4.60  

Land under soybean Acres 0.31 (0.02) 0.37 (0.03) 0.23 (0.02) -3.00*** 

Institutional       

Credit Access Yes 45.77 42.98 49.43 0.83 

 No 54.23 57.02 50.57  

Group membership Yes 61.69 66.30 57.80 1.53 

 No 38.31 33.70 42.20  

Extension Visit Number 4 (0.35) 5 (0.54) 2 (0.30) -4.82*** 

Market      

Distance to the nearest 

market 

Walking 

minutes 

24.30 (2.24) 16.35 (1.11) 34.71 (2.11) 8.20*** 

Soybean 

commercialization 

decision  

Yes 56.72 56.72 43.28  

No 43.28 0 0  

Note: *, ** and *** is significant at 10%, 5% and 1% level, respectively. Standard deviations are in parenthesis. T- test was used 

since we assumed that the variables in question are normally distributed in the two groups 
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Also, the sigma constant was relatively high (0.179) 

and statistically significant at 1% level (Table 2). Sigma 

constant measures the correlation coefficient between the 

first tier model (Decision to commercialize soybean) and 

the second tier model (soybean commercialization 

intensity model). The significant value of sigma constant 

statistic is a clear image of strong dependence between the 

two double hurdle tiers, thus supporting the 

appropriateness of the model approach over the Tobit 

specification (Wooldridge, 2010). Again, the log pseudo-

likelihood for the fitted model was -22.164 and Wald chi2 

(15) of 74.12, (Prob > χ2= 0.000), indicating that all 

parameters are jointly significant and all independent 

variables included in the double hurdle models explained 

the decision to commercialize soybean and intensity of 

soybean commercialization at 1% significance level.  

The model revealed a vector of variables significantly 

influencing soybean commercialization decision and 

intensity of commercialization. Regarding household 

characteristics, the results in Table 2 showed that the 

primary occupation of the household head was negatively 

and significantly related to the soybean commercialization 

decision and intensity of soybean commercialization at 

10% and 5% levels, respectively. Farmers engaging in 

crop and livestock farming as their primary occupation 

were more likely to commercialize soybean production 

compared to those engaging in non-farm employment as a 

primary occupation. Household participation in off-farm 

duty as their primary occupation often limit the time 

available for soybean production and thus discouraging 

uptake of the labour-intensive technologies that would 

result in higher soybean yield and surplus for markets. 

The intensity of soybean commercialization for household 

primarily engaging in off-farm jobs was significantly 

lower than that of farmers primarily engaging in crop and 

livestock farming by 17.4%, at a 5% significance level, 

ceteris paribus. This finding is similar with those from a 

study by Wollni et al. (2010) who found that participation 

in off-farm work negatively affects the adoption of labour-

intensive conservational technologies thus lowering yield 

and surplus for sale. 

The age of the household head had a negative and 

significant influence on the decision to commercialize 

soybean as well as soybean commercialization intensity 

both at a 1% significance level. This shows that the elder 

farmer is, the lesser the likelihood of participating in the 

soybean market. This implies that if the age of the 

household head increases by one year it reduces the 

intensity of soybean commercialization by 0.010, ceteris 

paribus. This could be attributed to the unattractiveness of 

soybean production and marketing among the older 

farmers due to high labour requirement for the production 

and marketing of soybean. Besides, younger farmers are 

less risk-averse and more adaptable innovative, and hence 

able to continuously adopt new technologies like 

improved soybean seeds which makes them produce 

surpluses for the markets compared to older farmers 

(Onyeneke, 2017). 

Education of the household head also had a positive 

and significant effect on the decision to commercialize 

soybean and intensity of soybean commercialization both 

at a 1% significance level. This implies that the more 

educated a household head is, the higher the likelihood of 

participating in soybean commercialization. A one-year 

increase in years of schooling was likely to increase 

soybean commercialization intensity by 0.029, ceteris 

paribus. This could be attributed to the fact that education 

equips farmers with more agricultural information and 

skills that enable them to make commercialization 

decision accurately, hence increasing their participation in 

the soybean market and in a more profitable way. Again, 

educated farmers are able to adopt new production 

technologies thereby increasing their production and 

surplus level. These results were consistent with findings 

from other studies by Omiti et al. (2009) and Mottaleb et 

al. (2015). 

Further, household size was negatively and 

significantly related to the soybean commercialization 

decision and intensity of soybean commercialization both 

at a 1% significance level. This shows that if the 

household size increases by one member it decreases the 

probability of participating in soybean commercialization. 

Also, a unit increase in household size decreases the 

intensity of soybean commercialization by 0.277, ceteris 

paribus. Households with more members often have more 

mouths to feed thus associated with higher demand for 

food compared to households with fewer members. Larger 

household size thus requires more food from available 

produce which lowers the amount of surplus available for 

the market. This finding is consistent with that from 

Turaa et al. (2016). 

The total amount of annual household income from 

other sources other than soybean production had a 

negative and significant influence on soybean 

commercialization decision at 10% level. The results 

indicated that an increase in the total amount of annual 

household income from other sources reduces the 

probability of household soybean commercialization. A 

negative effect of the amount of income from other 

sources on commercialization decision could be attributed 

to the fact farmers invest less of such funds on activities to 

increase soybean yields and surplus. Also, they spend 

much income to expand other activities instead of soybean 

production. Again, an increased amount of total annual 

income reduces the farmers’ incentive to commercialize 

its soybean production probably because they have 

alternative income sources. A similar finding was found 

by Kpadonou et al. (2017). However, the amount of 

income received from other sources had an insignificant 

effect on the intensity of soybean commercialization. 

The total land under soybean production was found to 

affect positively and significantly the decision to 

commercialize soybean and commercialization intensity 

both at 1% level. By implications, farmers who allocated 

a large piece of land for soybean production are more 

likely to participate in commercialization, compared to 

those allocating small land sizes. Again, when all other 

factors are held constant, a unit increase in the total land 

under soybean production was found to increase the 

intensity of soybean commercialization by about 0.340 

(Table 2). Greater allocation of land for soybean implies a 

greater access to land, higher production levels, as well as 

higher surplus level, hence increasing the probability as 

well as the intensity of soybean commercialization.  
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Table 2: Double hurdle with selection estimation results for soybean commercialization decision and intensity of soybean commercialization 

 Probit Truncated Tobit Regression 

 Commercialization decision model 

(Selection equation) 

1=Commercialized, 0= Non-

commercialized  

Intensity of Commercialization model 

(HCI) 

(Outcome equation) 

 

Variable Description Coefficient  Standard Error  Coefficient  Standard Error  

Socio-economic characteristics     

Gender of household head (1= Male, 0 = Female) -0.164 0.417 0.054 0.085 

Marital status of household head (1=Married, 0= Not married) 0.053 0.495 -0.094 0.010 

Primary occupation of the head (1= Crop and livestock farming, 2= non-farm 

employment) 

-0.638 0.355* -0.174 0.075** 

Age of household head (Years) -0.055 0.014*** -0.010 0.003*** 

Years of schooling of household head (Years) 0.122 0.036*** 0.029 0.009*** 

Household head experience in soybean (Years) -0.017 0.024 -0.006 0.004 

Household size (Number) -0.277 0.062*** -0.081 0.014*** 

Natural logarithm of other income -0.183 0.101* -0.040 0.026 

Farm Characteristics     

Total land under soybean production (Acres) 2.058 0.758*** 0.340 0.121*** 

Soil fertility (1= Fertile, 0= Not fertile) 0.551 0.435 0.142 0.111 

Land tenure (1=Owned with title, 2= Owned without title) -1.289 0.468*** -0.141 0.142 

Institutional Characteristics     

Credit Access (1 = Yes, 0 = No) 0.049 0.276 0.030 0.066 

Group membership (1 = Yes, 0 = No) -0.230 0.284 -0.003 0.068 

Extension visit (Number) 0.154 0.043*** 0.023 .006*** 

Market Characteristic     

Distance to nearest market (Walking minutes) -0.040 0.009*** -0.011 0.002*** 

Constant 7.365 1.638*** 1.85 0.394*** 

Sigma constant  0.178 0.012***   
Note: Log pseudo likelihood = -22.16402; Wald chi2 (15): χ2 = 74.12, Prob > χ2= 0.000; Number of observation = 201; Likelihood-ratio test (LR) (16) = 146.45, Prob > chi2 = 0.0000; *, ** and *** 

denote significant at 10%, 5% and 1% levels, respectively; Dependent variable for Selection model (first) is commercialization decision, 1=Soybean commercialization decision, 0=Non-

commercialization decision; Dependent variable for outcome model (second) is Household commercialization index for soybean.  

Mean VIF=1.15, chi2(1)=2.59; Prob > chi2 =0.1077 
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CONCLUSIONS AND IMPLICATIONS 

 

Understanding the determinants of intensity of soybean 

commercialization among small-scale farmers in the 

Butere sub-county is vital when designing sustainable l 

production and marketing policies. This study aimed to 

determine factors influencing the intensity of soybean 

commercialization in Butere Sub-County, Kakamega 

County. This study revealed significant variations in the 

farm, market, socio-economic, and institutional 

characteristics of sampled farmers. It was established that 

the average Household Commercialization Index of 

soybean in the Butere Sub-County was 0.38. In other 

words, the study showed that soybean households in 

Butere Sub-County were selling and consuming on 

average 38% and 62% of the total value of soybean 

produced, respectively.  This showed that the soybean 

commercialization level in Butere Sub-County is 

relatively low.  

Double hurdle model estimation revealed that 

important factors influencing the soybean 

commercialization decision in Butere Sub-County also 

influence its commercialization intensity. Therefore, this 

study concludes that a higher level of education, larger 

land area under soybean production and frequent 

extension visits increase households’ participation in 

soybean commercialization. Further, ageing, participation 

in off-farm activities, larger household sizes, higher off-

farm income, possession of land without title deed, as well 

as long-distance to the nearest market center discourage 

households to participate in soybean commercialization. 

Similarly, a higher level of education, larger land area 

under soybean production and frequent extension visits 

increase the intensity of soybean commercialization.  

Lastly, ageing, participation in the off-farm activity as a 

primary occupation, larger household size, and long 

distance to the nearest market center negatively affect the 

intensity of commercialization.  

This study recommends policies such as fertilizer and 

seed subsidy policies that will ensure equitable access to 

production resources such as high yielding and fast-

maturing soybean varieties and fertilizer by all gender to 

increase acreage and yields for soybean. Policies that 

ensure exclusive land ownership rights through the 

issuance of title deeds that thus leading to the expansion 

of actual land under soybean cropping are also 

encouraged. Polices are also needed to restructure and 

strengthen the extension system to facilitate frequent and 

timely provision of extension services as well as market 

information. There is a need for governments to consider 

policies that will ensure literacy development and training 

across all age brackets. Due to problems associated with 

cross-sectional data, future research should be more 

comprehensive in modelling the determinants of soybean 

commercialization intensity, using panel data to control 

for unobserved endogeneity and heterogeneity. 
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