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Abstract: Cassava’s adaptability to different agroecological conditions, high yield, as well as 

its ability to thrive under harsh climatic conditions, makes it an essential food security crop. In 

South Africa, the cassava value chain is currently uncoordinated and underdeveloped, with a 

couple of smallholder farmers growing the crop for household consumption and as a source of 

income. Other farmers regard it as a secondary crop and hardly any producers grow it for 

industrial purposes. Hence, this study sought to analyze the determinants of household 

participation in the cassava value chain in South Africa. The study employed the multivariate 

probit model to analyze the determinants of household participation in the cassava value chain 

in South Africa, using a primary dataset collected through a simple sample method from 

smallholder farmers in KwaZulu-Natal, Mpumalanga, and Limpopo provinces. Results show 

that livestock ownership has a positive and significant effect on the likelihood of farmers 

participating in the value chain by growing cassava for household food consumption. Also, 

findings reveal that hiring labour in cassava production and an increase in the yield during the 

previous season increases the probability of farmers’ interest in selling cassava tubers along 

the value chain. Hence, the positive and statistically significant influence of hiring labour 

during cassava production in driving the farmers’ interest in selling cassava tubers and cuttings 

implies that the development of the cassava value chain presents great opportunities for 

creating jobs (employment) in the country. Also, policy interventions that ensure land tenure 

security and empower farmers to increase their cassava yields are bound to encourage further 

participation in the value chain with an interest in selling fresh tubers, among other derived 

products to generate income. Lastly, programmes that empower and encourage youth 

participation in the cassava value chain can increase the number of farmers interested in selling 

cassava products. 
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1. Introduction

Cassava (Manihot esculenta Crantz) originated in the Latin America and largely

grown by the indigeneous Indian population dating back over 4000 years (Howeler, 

2006). Currently, cassava is the fourth most essential staple food crop, following rice, 

wheat, and maize, consumed by over a billion people globally (Adebayo, 2023). In 

addition, in Sub-Saharan Africa (SSA), the crop is regarded as the second most 

essential food staple, serving as a primary source of energy for a about 40% of the 

SSA population. In 2021, Nigeria was the leading cassava producer globally, 

accounting for about 63.03 million metric tons (MT), followed by the Democratic 

Republic of Congo (DRC) with 45.67 million MT, then Thailand (30.11 million MT), 

Ghana (22.68 million MT), Brazil (18.1 million MT), and Indonesia (17.75 million 
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MT), among others (Statista, 2023). Adebayo (2023) reckons that the SSA region 

currently accounts for the highest cassava consumption per capita of 800g per person 

a day. Despite Cassava’s wide spread farming across the African continent, the crop 

is not well known and adopted in South Africa. According to the Agricultural Research 

Council (ARC, 2024), cassava is only produced on a few commercial farms covering 

less than 5000 hectares (ha) of land on relatively small. While cassava production is 

characterized by relatively low input farming systems and technology adoption, its 

farming is increasingly becoming popular due to the crop’s versatility and the diverse 

use of cassava products. 

Cassava is well documented to be a climate-smart crop (Amelework et al., 2021; 

Department of Science and Technology (DST), 2015; Lukhele et al., 2023; Chisenga 

et al., 2019; Mutyaba et al., 2016; Mudombi, 2010). Cassava’s adaptability to different 

agroecological conditions, high yield, as well as its ability to thrive under harsh 

climatic conditions, makes it an essential food security crop. According to Adebayo 

(2023), although cassava is resilient to drought and depleted soils, it usually performs 

and grows well in rich sandy-clay soils. Moreover, the use of cassava for industrial 

purposes is equally well documented. For instance, in the food industry, Chisenga et 

al. (2019) posit that cassava-derived flours and starches are often blended with other 

starches to create edible films which can be used for packaging food products, 

providing a biodegradable and edible alternative to traditional packaging materials. 

Furthermore, the scholars note that cassava-derived flours and starches are key 

ingredients in soups and creams, bread making, and used in the making of bioethanol, 

among others uses. In the non-food industry, Otálora et al. (2024), Gunathilake and 

Somendrika (2024), Cedera and Vilpoux (2023) elaborate the various uses and 

innovative products derived from cassava. 

In South Africa, whereas the Department of Science and Innovation (DSI) 

through the Bio-economy strategy emphasizes the use of multi-purpose, climate-smart 

crops (such as cassava) to intensify agricultural production given their potential to 

contribute towards multiple national priorities, the cassava value chain remains 

underdeveloped and poorly coordinated. The value chain is mainly driven by 

smallholder farmers who grow cassava for household consumption and occasionally 

sell the surplus to generate an income. Some farmers regard the crop to be secondary 

and are yet to commit to produce at commercial scale for industrial purposes. 

Moreover, there is limited knowledge on the factors influencing households’ 

participation in the cassava value-chain in South Africa. The existing cassava-related 

literature focusing on South Africa’s context does not provide a clear overview of the 

inherent factors since such literature is either anchored on a segment of the value chain 

(Manganyi et al., 2023) or does not take into consideration of all cassava producing 

provinces (Lukhele et al., 2023) or is limited to experimental analysis (Amelework et 

al., 2021, 2022, 2023; Modombi, 2010). It is thus against this background that there is 

the need to assess the determinants of household participation in the cassava value 

chain in South Africa. This study bridges the knowledge gap on determinants 

influencing households’ participation in the cassava value chain by covering 

respondents from the three-cassava producing–Limpopo, Mpumalanga and KwaZulu 

Natal. These provinces were purposively chosen given that fact that cassava grows 

well in these frost-free areas and it is in these provinces where field experimental trials 
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were conducted by the Agricultural Research Council (ARC) (Amelework et al., 2022, 

2023). To the best of our knowledge, this is the first socio-economics oriented study 

that endeavors to cover all the three cassava producing provinces.   

2. Literature review 

Given that agricultural output in the Sub-Saharan region has been trailing behind 

population growth, there is an increasing emphasis on improving the production of 

crops that can thrive under challenging conditions (Enete, 2005). However, the 

participation of households in the cassava value chain in Sub-Saharan Africa is 

influenced by a range of factors. Enete (2009) conducted a study on cassava market 

participation decisions among producing households in Africa, which underscores this 

point. The study highlights the crucial role of efficient cassava marketing for both 

consumer living costs and producer income. However, the effectiveness of using food 

price policies to stimulate short-run marketed surplus has been questioned, leading to 

considerations of non-price strategic variables that may motivate farm households to 

participate in commodity markets (Enete, 2009). 

Furthermore, Onya (2016) conducted a similar study on market participation and 

the value chain of cassava farmers in Abia State, Nigeria. The results from the study 

highlighted that a significant percentage of cassava farmers added value to their 

produce by processing, while a majority sold unprocessed produce at local markets. 

The study further highlighted that factors like the level of education, marital status, 

distance to the market, farm size and transaction costs influence market participation 

in the cassava market (Onya, 2016). Both Onya (2016) and Enete (2009) emphasise 

the importance of market access, market information, and the use of strategic variables 

such as granule production in Sub-Saharan Africa. Onya (2016) further highlighted 

the following limiting factors in participating in cassava value chains: high cost of 

processing cassava, high transaction costs, poor coordination among actors in the 

value chain, lack of storage facilities, poor road network, price fluctuation, high cost 

of cassava tubers, and poor access to market information. However, the study could 

not fully capture the complexities and challenges faced by cassava farmers in the value 

chain, potentially limiting the generalisation of the results. Also, the study failed to 

capture significant barriers to market participation and value chain development. 

A similar study by Murathi (2018) used the Heckman two-stage model on 

smallholder farmers in general to assess determinants of commercialization and 

employed. Identified factors positively influencing commercialization include, the 

household head’s years of schooling, asset ownership, gender of the decision maker 

in the household, non-farm income, access to agricultural extension services, crop 

yield and the quantity sold, among others. Whereas the study acknowledges that it 

does not take into consideration of the farmers’ entrepreneurial mindset, which is 

bound to affect the interpretation of the results, it is commended that there is a need to 

increase access to extension services, agricultural credit and insurance for the 

smallholder farmers. To determine the factors influencing participation in cassava 

production and marketing among smallholder cassava farmers in the Case of Dak Lak 

Province of Vietnam, Ao et al. (2019) used a two-stage Heckman model, with probit 

and ordinary least squares estimators. It was found that the level of education, 
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experience in producing cassava, access to credit as well as land area exerted a 

significant effect on the participation of women in the producing and marketing of 

cassava. To foster gender equality, the study recommends customized policies in favor 

of women to increase their access to agricultural resources, for instance agricultural 

credit. Hegana and Teshome (2022) also assessed smallholder farmers’ market 

participation determinants employing the Heckman two-stage econometric model in 

Ethiopia. The scholars found that the larger the family, the more likely it was for a 

household to partake in market participation, coupled with access to credit, access to 

extension services and availability of irrigation services. More interestingly, 

smallholder farmers were more willing to participate in the marketing of vegetable if 

the market price in the previous season was higher. 

Other similar studies in SSA include Tirra (2019) who emphasized the role of 

household characteristics, including level of education, age of the household head, and 

farm size, as well as the influence of factors such as access to extension services, the 

price and quantity of cassava products. For instance, Onya (2016) found that marital 

status positively influenced household participation in the cassava value chain. This 

implies that households headed by married people are more likely to participate in the 

cassava value chain than households for the unmarried. Emerole et al. (2014) suggest 

that activities involved in cassava production on one side require support of household 

labour and on the other side, the enterprise generates attractive returns which are 

enough to help households cushion the effect of food and financial insecurity 

associated with married life. 

On the other hand, Nwachukwu (2020) found that age negatively influences 

household participation in the cassava value chain. This suggests that as households 

age, their participation in the cassava value chain diminishes. Enete (2005) stresses 

that labour is a major influencing factor in household participation in the cassava value 

chain. The use of hired labour is crucial for cassava production growth since cassava 

root yield responds positively to the application of hired labour (Enete, 2005). Both 

Tirra (2019) and Onya (2016) attest that labour plays a huge role throughout the value 

chain of cassava. Olaoma and Molnar (2022) suggests that households with high 

household sizes are more likely to participate in the cassava value chain than 

households with low household sizes. This is motivated by the fact that households 

with many people residing in one household have available labour to participate in the 

cassava value chain. Olaoma and Molnar (2022) found that the level of education for 

the household head positively influences households to participate in the cassava value 

chain. Households with high education have the ability to process information, 

allowing farmers to have better access to understanding and interpreting information. 

Randela et al. (2008) attest that being educated comes in handy for cassava producers 

as it reduces search, screening, and information costs. However, Tirra (2019) found 

contradicting results that the level of education of the household head negatively 

affects participation in the cassava value chain. Contradicts exist in literature in 

relation to the factors influencing household participation in cassava value chain. 

Oyoke et al. (2010) stress that educated household heads are more likely to be self-

sufficient, hence the likelihood of not participating in the cassava value chain. 

On the other hand, distance to the market is another important factor influencing 

participation in the cassava value chain. Onya (2016) found that the distance to the 
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market place negatively influences participation in the cassava value chain since close 

proximity to the market will offer more opportunities to actively participate in the 

market without having to incur additional costs like transportation. Furthermore, the 

gendered nature of the cassava value chain is also a significant factor, with Masamha 

(2018) noting the dominance of men in high-value nodes such as marketing. Weak 

linkages within the cassava value chain, highly gendered with women dominating 

production and processing nodes but being less integrated into high-value nodes such 

as marketing and transportation to lucrative markets (Masamba, 2018). Cassava 

processing is mainly conducted by women at the household level and within small-

scale cooperatives. While men play a prominent role in the control of resources, 

marketing, and income (Masamba, 2018). The potential for cassava commercialization 

in South eastern Africa is explored by Haggblade (2012), who identifies the need for 

strategic investment in public goods. On the other hand, Anaglo (2011) underscores 

the importance of livelihood features, such as access to credit and transport facilities, 

in influencing the adoption of new technologies in the cassava value chain. Literature 

on cassava participation in Sub-Saharan Africa argues that most studies are conducted 

in specific counties, which may limit the generalizability of the findings to other 

regions, thus requiring similar studies to be undertaken in similar regions. 

In the South African context, literature on the factors affecting household 

participation in the cassava value chain has been largely missing. This is despite 

scholars such as Masamba et al. (2018) and Tirra (2019) emphasizing the importance 

of determining the factors driving cassava market participation in different regions and 

countries in Sub-Saharan Africa, considering different geographical dynamics across 

Sub-Saharan Africa. Recently, Manganyi et al. (2024) argued that cassava production 

and its marketing in South Africa are by far much lower than the other traditional 

starch crops such as maize, potatoes, and wheat. The current low level of cassava 

production in South Africa and the fragmented marketing mechanisms are attributed 

to several factors, such as market access constraints and an undeveloped value chain 

in general (Amelework et al., 2021). Scholars argue that higher cassava productivity 

can increase the quantity available for sale, thereby leading to higher sales by volume 

and potentially a higher accrued income to farmers (Adejuwon and Agundiminegha, 

2019; Otim et al., 2021). Therefore, there is a need to assess the determinants of 

household participation in the cassava value chain in South Africa. 

3. Research methodology 

3.1. Study area and data collection 

This study was conducted across multiple districts in three provinces in South 

Africa, namely KwaZulu-Natal, Limpopo, and Mpumalanga. A multi-stage sampling 

approach was used to select the respondents for the study. Firstly, the provinces were 

purposively selected due to their significance in cassava production and their distinct 

geographical, climatic, and socio-economic characteristics (Manganyi et al., 2023). 

Moreover, it is in these provinces where cassava experimental trials were conducted 

by the ARC (Amelework et al., 2022, 2023). Then, the study purposively selected 

farmers randomly based on their involvement in cassava cultivation and representation 

from various districts within the three provinces. In KwaZulu-Natal province, data 
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were collected from the uMkhanyakude and King Cetshwayo district municipalities, 

while in Limpopo province, data was collected from the Mopani district in the local 

municipalities of Giyani, Tzaneen, Greater Letaba, and Ba-Phalaborwa. On the other 

hand, in Mpumalanga province, data was collected from farmers in Bushbuckridge 

local municipality in the Ehlanzeni district. The above-mentioned district 

municipalities are the major cassava producing areas within the respective province. 

In total, 240 cassava farmers were selected for the study using a purposive sampling 

technique. 

A semi-structured questionnaire was developed to gather both qualitative and 

quantitative data from cassava farmers. The questionnaire comprised open-ended and 

closed-ended questions to allow for in-depth responses while ensuring standardized 

data collection. The questionnaire was designed to capture the socio-economic factors 

and demographics of farmers as well as several aspects and levels of participation in 

the cassava value chain, such as cultivation practices, marketing, processing and 

income generation. Local enumerators were trained on the questionnaire and interview 

techniques. Ethical considerations and informed consent procedures were emphasized. 

Enumerators visited selected districts and interviewed cassava farmers. Face-to-face 

interviews allowed for clarification of responses and building rapport. Regular check-

ins and meetings were held to ensure data quality and consistency. Field supervisors 

provided oversight to address any issues encountered during data collection. Collected 

data was cross-validated through spot-checks and re-interviews in some cases. 

3.2. Analytical framework and empirical estimation 

Farmers are regarded as utility maximizers, hence, the decision for farmers 

participation in the value chain is made when the perceived utility or net benefit of 

participating in the value chain is significantly greater than that of not participating. 

Although the utility is not directly observed, the actions of farmers or households are 

often observed through the choices they make. 

If 𝑈𝑖 and 𝑈𝑗 are assumed to represent farmers perceived utility for two choices 𝑖 

and 𝑗 , respectively. Also, assume that 𝑋𝑖  and 𝑋𝑗  represents vectors of exogeneous 

variables that influence the perceived desirability of participating in the value chain 

for interest 𝑖 and 𝑗. Following from previous research (Greene, 2003; Yirga et al., 

2015), the linear random utility function can be specified as the following Equation 

(1) below: 

𝑈𝑖 = 𝛽𝑖𝑋𝑖 + 𝜀𝑖 and 𝑈𝑗 = 𝛽𝑗𝑋𝑗 + 𝜀𝑗 (1) 

where 𝛽𝑖 and 𝛽𝑗 are coefficients to be estimated and 𝜀𝑖 and 𝜀𝑗 are the error terms. The 

error terms are both assumed to be distributed independently and identically. 

𝑈𝑖𝑗(𝛽𝑗𝑋𝑖 + 𝜀𝑗) > 𝑈𝑖𝑘(𝛽𝑘𝑋𝑖 + 𝜀𝑘), 𝑘 ≠ 𝑗 (2) 

𝑃( 𝑌 = 1 ∣ 𝑋 ) = 𝑃(𝑈𝑖𝑗 > 𝑈𝑖𝑘) = 𝑃( 𝛽𝑖𝑋𝑖 + 𝜀𝑖 − 𝛽𝑘𝑋𝑖 + 𝜀𝑖 > 0 ∣∣ 𝑋 )

= 𝑃( 𝛽𝑗𝑋𝑖 − 𝛽𝑘𝑋𝑖 + 𝜀𝑗 − 𝜀𝑘 > 0 ∣∣ 𝑋 )

= 𝑃( 𝛽∗𝑋𝑖 + 𝜀∗ > 0 ∣∣ 𝑋 = 𝐹(𝛽∗𝑋𝑖) ) 

(3) 
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where 𝑃 is a probability function, while 𝑈𝑖𝑗, 𝑈𝑖𝑘, and 𝑋𝑖𝑗 are as defined above. On the 

other hand, 𝜀∗ = 𝜀𝑗 − 𝜀𝑘  is the random error term, 𝛽∗ = 𝛽𝑗 − 𝛽𝑘  is a vector of 

unknown coefficients which can be interpreted as the net influence of the vector of 

exogeneous variables influencing farmers interest in participating in the cassava value 

chain, and 𝐹(𝛽∗𝑋𝑖) is the cummulative distribution function of 𝜀∗ evaluated at 𝛽∗𝑋𝑖. 

The exact distribution of 𝐹 depends on the distribution of the random error term 𝜀∗. 

The analysis of a household’s decision to participate in the cassava value chain 

requires the use of a multivariate (instead of a univariate) modeling framework to 

account for the multiple choices of participation in the value chain, and the possibility 

of simultaneity of the decision-making process. Hence, this study employed the 

multivariate probit (MVP) model to assess farmers decision to participate in the 

cassava value chain. The MVP model is a statistical model used when you have 

multiple binary outcomes that are correlated. The model is an extension of the probit 

model, allowing for the joint estimation of multiple equations (Greene, 2003; Yirga et 

al., 2015). 

This MVP model allows for the correlation between the binary outcomes, 

providing a more realistic representation of the underlying relationships in the data. 

Thus, in the MVP estimated in this study, the farmers choice of participating in 

particular level in the cassava value chain to a binary choice (yes/no) equation and the 

choices are modeled jointly while accounting for the correlation among disturbances. 

Yirga et al. (2015) argues that model estimates from the multivariate specification are 

superior than those from univariate specifications when the error correlations are 

significantly different from zero, or else the two model specifications would yield 

similar results. 

Consequently, if a farmer has M choices of level of participating in the value 

chain, M equations each describing a latent endogenous variable that corresponds to 

the observed binary outcome for each choice would be needed to be estimated 

simultaneously. Following Cappellari and Jenkins (2003) as cited by Yirga et al. 

(2015), a system of simultaneous probit equations to be constructed for level of 

participation in the cassava value chain for food consumption, selling cassava tubers, 

and selling cassava cuttings will be classified as follows: 

𝑌(𝑖𝑚)𝑖

∗ = 𝐵𝑚𝑋𝑖𝑚 + 𝜀𝑖𝑚 (4) 

𝑌𝑖𝑚 = 1 if 𝑌𝑖𝑚
∗ > 0 and 0 otherwise 

𝜀𝑖𝑚, m = 1, …, M are error terms distributed as multivariate normal, each with a mean 

of zero, and variance–covariance matrix 𝑉, where 𝑉 has values of 1 on the leading 

diagonal and correlations 𝜌𝑗𝑘 = 𝜌𝑘𝑗 as off-diagonal elements. If 𝜀𝑖𝑚 is assumed to be 

idenpendently and identically distributed with a univariate normal distribution, then 

Equation (4) defines M univariate probit models. This assumption of the independent 

distribution of error terms means that the information of farmers choice of the level of 

participation in the cassava value chain does not affect the prediction of the same 

farmers’ probability of choosing another level of participation in cassava value chain. 

Therefore, if the unobserved correlations among outcomes are ignored, the whole set of 
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M equations in (4) could be estimated separately as univariate probit models. However, 

if the correlations are ignored, then the estimates become biased and inefficient. 

Hence, the most important hypothesis to tested was to determine if all the M 

cross-equations simultaneously equate to zero. According to Hausman (1978), the 

most popular diagnostic test for the null hypothesis of zero correlation across 

equations is the Wald test. Therefore, if there is no substantial evidence to reject the 

null hypothesis, the conclusion is that the choices are independent. This implies that 

the M independent univariate probit models could be fitted independently of each level 

of participation in the cassava value chain. Conversely, if the null hypothesis is 

rejected, then the estimation of the M independent univariate probit equations for each 

level of participation in the value chain would result to inefficient estimates and thus, 

there will be a need for the simultaneous estimation of all M equations as shown in 

(4). 

3.3. Definition of variables 

Table 1. Definition of variables used in the regression. 

Variable Description  Values 

Dependent variables 

Food Consumption 
Interested in participating in the cassava value 

chain for consumption 
1 = Yes; 0 = No 

Selling Cassava Tubers 
Interested in participating in the cassava value 

chain for selling cassava tubers 
1 = Yes; 0 = No 

Selling Cassava Cuttings 
Interested in participating in the cassava value 

chain for selling cassava cuttings 
1 = Yes; 0 = No 

Independent variables 

Agricultural Land Size Land under agricultural production in hectares (ha)  

Farming Experience Farming experience in years Number of years 

Livestock Ownership Farmers livestock ownership status 1 = Yes; 0 = No 

Household Size 
Number of people living within the farming 

household 
Number 

Marital Status Marital status of the household head 
1 = Yes;  

0 = Otherwise 

Gender Household head gender 1 = Male; 0 = No 

Age Household head age Number of years 

Membership to FBO Membership to farmer-based organization 1 = Yes; 0 = No 

Access to Extension Services Farmers access extension services support 1 = Yes; 0 = No 

Land Size Under Cassava in 

2021/22 

Land under cassava production in the 2021/22 

season (ha) 
Ha 

Hired Labour Hired labour for cassava production 1 = Yes; 0 = No 

Yield  Kilograms per hectare (Kg/ha)  

The endogenous variables considered in the MVP model include three dummy 

variables relating to farmers’ interest to participate in the cassava value chain for food 

consumption, selling cassava tubers, and selling cassava cuttings, as depicted in Table 

1. Data were also gathered on several exogenous variables on socio economic factors 

(i.e., age, gender, education, household size, etc.), farm characteristics (e.g., farm size, 
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farming experience, etc.), as well as social factors (such as memberships to farmer-

based organizations (FBO). 

3.4. Ethics statement 

This study did not require ethical clearance, especially since right from its 

inception, representatives of the targeted respondents were fully involved in all project 

activities and provided input into the questionnaire. Essentially, stakeholders’ desire 

to gain a comprehensive grasp of the dynamics involved along the cassava value chain 

served as a major driving force behind the study. Moreover, due to the COVID-19 

pandemic restrictions, the research team foresaw delays that could have negatively 

impacted the data collection process. Prior to administering the questionnaire, written 

informed consent (as provided for on the questionnaire) was sought from each 

respondent. Furthermore, each respondent was assured that the collected information 

would only be used for the purpose of the study, and enumerators clarified that 

participation in this study was voluntary. Based on Afrocentric principles, the data 

collection process was participatory and facilitated respondents’ active participation, 

which improved their sense of empowerment. To ensure the privacy and 

confidentiality of respondents’ information, as well as to comply with the Protection 

of Personal Information (POPI) Act, the collected data was anonymized with unique 

numbers generated using MS Excel. 

4. Results and discussion 

4.1. Descriptive statistics 

A descriptive summary presented in Table 2 reveals that the average land size 

devoted for agricultural production is approximately 2.08 hectares (ha), suggesting 

that these farmers practice smallholder farming. This description aligns with the basic 

definition of a smallholder farmer by the Food and Agriculture Organization of the 

United Nations (FAO), which states that smallholders manage or cultivate land 

ranging from less than a hectare to approximately 10 hectares (FAO, 2013). Regarding 

farming experience, the majority of sampled farmers were experienced with the 

average farming experience estimated at about 20.55 years. On average, 

approximately 64% of sampled farmers own livestock, thereby suggesting that 

majority of respondents practice mixed farming which contributes to households’ 

resilience against agriculture-related shocks and sustainability in food supply. 

Moreover, the average household size was estimated at about seven people at a given 

point in time. 

Household size ranged from a minimum of one to 17 people. In terms of marital 

status and gender distribution, the data shows that only 36% of the respondents were 

married, and approximately 32% were male. The majority of sampled respondents 

being female indicates the significant role women play in the cassava value chain and 

agricultural production at large. This shows the need and importance of gender-

sensitive interventions in agricultural development to address the unique challenges 

faced by female farmers. Empowering women in agriculture can lead to improved 

productivity and livelihoods, benefiting both women and their communities. The 
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average age of the respondents was estimated at about 57.8 years. This demographic 

trend may have implications for succession planning and the future of farming in the 

cassava producing communities. Additionally, it highlights the need for targeted 

support and training programs to engage younger farmers and ensure the continuity of 

agricultural activities. 

Membership to a Farmer-Based Organizations (FBOs) was approximately 62%, 

suggesting a strong sense of collaboration among respondents across cassava 

producing communities. FBOs play a crucial role in facilitating access to markets, 

resources, and knowledge sharing, thereby enhancing the overall resilience of farming 

communities against shocks. Despite the benefits of membership to a FBO, access to 

extension services remains limited, with only about 11% of respondents having access. 

Extension services are essential for disseminating agricultural best practices, 

technological innovations, and market information. The low access rate to extension 

services suggests the need for improved extension service delivery to support farmers 

in enhancing their productivity and livelihoods. 

Table 2. Descriptive statistics. 

Variable Observations* Mean Standard Deviation Min Max 

Agricultural Land Size 237 2.08 4.08 0 42 

Farming Experience 237 20.55 14.37 0 61 

Livestock Ownership 237 0.64 0.48 0 1 

Household Size 237 7 4 1 27 

Marital Status 237 0.36 0.48 0 1 

Gender 237 0.32 0.47 0 1 

Age 237 57.57 12.69 24 96 

Membership to FBO 237 0.62 0.49 0 1 

Access to Extension Services 237 0.11 0.32 0 1 

Land Size Under Cassava in 2021/22 237 0.66 1.40 0 17 

Hired Labour 237 0.34 0.48 0 1 

Yield 237 369.05 664.41 0 5000 

Farmers consuming cassava  237 0.92 0.27 0 1 

Farmers selling cassava tubers 237 0.52 0.50 0 1 

Farmers selling cassava cuttings  237 0.03 0.18 0 1 

* Whereas 240 respondents were interviewed from KwaZulu-Natal, Limpopo, and Mpumalanga 

Provinces, South Africa, three questionnaires were incomplete. Thus, data from the 237 full 

questionnaires was used in the analysis. 

The average land size devoted to cassava production was estimated at about 0.66 

hectares, with a maximum of 17 hectares, indicating the significant role of cassava 

cultivation among respondents. However, the majority of respondents grow cassava 

primarily for household food consumption, accounting for about 92% of the 

respondents. In contrast, approximately 53% of respondents cultivate cassava with the 

intention of selling fresh cassava tubers. Furthermore, only a small percentage of 

farmers participate in the cassava value chain for selling cassava cuttings or planting 

material, with about 3% engaging in such activities. Approximately 34% of 

respondents were hiring labour for cassava production. Cassava production entails 
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various activities such as land preparation, planting, weeding, and harvesting. These 

activities are laborious, especially for larger farms or when farmers have limited 

family labour to work on the farm. Hiring labour allows farmers to manage these tasks 

more efficiently, ensuring timely cultivation and harvesting of the crop. 

Additionally, hiring labour may also be necessary to meet increased production 

demand or to address labour shortages during peak farming seasons. The average yield 

of fresh cassava tubers was estimated at about 369.05 kg/ha, with considerable 

variability ranging from 0 kg/ha to about 5000 kg/ha. This variability in yield may be 

influenced by factors such as farming practices, using recycled propagation materials, 

limited access to inputs, and environmental conditions. The results show that the 

majority of respondents grew cassava for household food consumption, accounting for 

about 92% of the sampled farmers. Very few respondents (3%) participate in the 

cassava value chain with the interest of selling cassava cuttings or planting material. 

4.2. Empirical results and discussion 

This study used multivariate probit (MVP) analysis to investigate the 

determinants of household participation in the cassava value chain in South Africa. 

Prior to the empirical analysis of the determinants, the possibility of multicollinearity 

amongst the exogenous variables was tested using the Variance Inflation Factor (VIF). 

Table 3 shows the VIF test results for multicollinearity among the explanatory 

variables. The mean VIF of 1.28 is less than 10, indicating that variables used in the 

specified model are not affected by multicollinearity. 

Table 3. VIF test results for multicollinearity. 

Variable VIF 1/VIF 

Agricultural Land Size 1.45 0.6919 

Age  1.49 0.6695 

Farming Experience 1.54 0.6504 

Livestock Ownership 1.16 0.8651 

Household Size 1.19 0.8401 

Marital Status 1.25 0.8016 

Gender 1.25 0.8020 

Membership to FBO  1.26 0.7938 

Access to Extension Services 1.16 0.8645 

Land Size Under Cassava in 2021/22 1.29 0.7776 

Hired Labour 1.27 0.7901 

Yield 1.13 0.8834 

Mean VIF 1.28  

According to the results of the Wald test presented in Table 4, the null hypothesis 

that all coefficients in each of the equations of the dependent variables are jointly equal 

to zero was rejected. The test statistic for the Wald test for the overall significance of 

the model was found to be significant at 1% level (p-value = 0.0002). This means that 

variations in the exogenous variables included in the model explain significant 

portions of the variations in the dependent variables. Moreover, the likelihood ratio 
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test statistic was statistically significant at 5% level of significance, further indicating 

that univariate models were inappropriate and the multivariate probit specification was 

the best fit for the data. 

The analysis focused on three dependent variables: (ⅰ) household participation in 

selling cassava tubers; (ⅱ) household participation in selling cassava cuttings; and (ⅲ) 

household consumption of cassava. These variables were chosen to capture different 

aspects of household engagement in the cassava value chain, including commercial 

activities (selling tubers and cuttings) and subsistence consumption (household 

consumption) unlike work by Manganyi et al. (2023). Whereas the study examined 

how various factors influence households’ decisions to participate in these aspects of 

the cassava value chain, the discussion of results draws much focus on significant 

results. 

Table 4. Multivariate probit estimates and marginal effects for the determinants of farmers participation in the cassava 

value chain in South Africa. 

 

Food Consumption Selling Cassava Tubers Selling Cassava Cuttings 

Coefficient 
Standard 

Error 

Marginal 

Effect 
Coefficient 

Standard 

Error 

Marginal 

Effect 
Coefficient 

Standard 

Error 

Marginal 

Effect 

Agricultural Land Size –0.0283 0.0301 –0.0035 –0.0412 0.0255 –0.0162 –0.0100 0.0677 –0.0003 

Farming Experience 0.0004 0.0119 0.0002 –0.0027 0.0077 –0.0011 –0.0275* 0.0159 –0.0009 

Livestock Ownership 0.6732** 0.2868 0.0757 –0.0218 0.2019 –0.0062 –0.4202 0.4179 –0.0116 

Household Size 0.0287 0.0450 0.0029 0.0042 0.0271 0.0025 –0.0319 0.0691 –0.0011 

Marital Status –0.1649 0.2947 –0.0154 –0.3456* 0.2057 –0.1447 –0.1142 0.4676 –0.0040 

Gender 0.1055 0.3140 0.0137 –0.1095 0.2157 –0.0461 0.2434 0.4944 0.0086 

Age 0.0118 0.0127 0.0012 –0.0279*** 0.0090 –0.0113 0.0219 0.0161 0.0007 

Membership to FBO –0.5288 0.3266 –0.0608 0.2188 0.2079 0.0910 –0.1803 0.4628 –0.0091 

Access to Extension Services –0.0684 0.3928 –0.0101 0.2549 0.3302 0.1169 0.3705 0.6191 0.0102 

Land Size Under Cassava in 2021/22 –0.0001 0.0946 –0.0006 0.0206 0.0787 0.0075 –0.1650 0.3480 –0.0047 

Hired Labour –0.2997 0.2868 –0.0303 0.6156*** 0.2184 0.2543 0.8544* 0.4388 0.0226 

Yield –0,0001 0.0001 –0.0000 0,0007*** 0.0002 0.0003 –0.0013 0.0011 –0.0000 

Constant 0.8078 0.6898  1.3605 0.5112  –2.1385 0.9866  

Observations 237         

Wald Test (36) 73.12***         

Likelihood Ratio Test 7.75**         

Mean VIF 1.28         

NB: Statistical significance: * at 10%; ** at 5%; *** at 1%. FBO stands for Farmer Based 

Organization. 

Table 4 illustrates the estimated coefficients of the MVP regression model for 

the determinants of farmers participation in the cassava value chain as well as the 

corresponding marginal effects. In accordance with a priori expectations, farmers’ 

livestock ownership status had a statistically significant positive influence on the 

farmers interest in participating in the cassava value chain for household food 

consumption. The likelihood of a farmer growing cassava for food consumption would 

increase by 7.5% if the farmer owns livestock. Among the wide variety of cassava 

uses, the crop is also widely used for feeding livestock, hence the observed positive 

relationship between growing cassava for food consumption and owning livestock. If 
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the household consumes fresh cassava tubers, cassava leaves can be fed to livestock 

or vice versa. However, the variable was found to be negative and insignificant for 

farmers who sell tubers and cuttings. This suggests that farmers prioritize using 

cassava for feeding livestock and household consumption over selling it commercially. 

Our findings resonate with the study conducted in Ghana, where it was revealed that 

65% of farmers participated in at least two cassava value-addition practices, primarily 

to enhance the marketability of their produce (Bosompem et al., 2024). The main value 

addition that farmers engaged in were strategic sale of tubers to processors, retailers, 

or consumers; storage of tubers; and collective transportation of cassava products. 

In terms of farmers’ participation in the cassava value chain with an interest of 

selling cassava tubers, having hired labour for production purposes, as well as cassava 

yield realized in the previous season exhibited statistically significant positive 

influences on the farmers interest in selling cassava tubers. The results shows that a 

unit increase in cassava yield as well as hiring labour for cassava production increases 

the likehood of growing cassava for selling tubers by 0.03% and 25.4%, respectively. 

This is because cassava production is labour intensive (Masamha et al., 2018). 

Findings imply that the use of hired labour significantly increases the likelihood of 

participating in these commercial aspects of the value chain. Yield exhibited a 

statistically significant positive effect at 1% level among respondents who sell cassava 

tubers, but results were not significant for respondents who produce cassava for food 

consumption and for the selling cuttings. This suggests that it is possible that farmers 

prioritize using higher yields for sale rather than for household consumption or 

processing into cuttings, which may require different qualities or varieties of cassava. 

Additionally, the insignificant findings for respondents who sell cassava cuttings 

might be interpreted in such a way that the market for cassava cuttings is less 

responsive to variations in yield compared to the market for cassava tubers. 

Age was found to be negative and significant at the 1% level among respondents 

who sell cassava tubers but insignificant among those who produce cassava for either 

food consumption or to sell cassava cuttings. This suggest that older farmers are less 

likely to participate in the commercial sale of cassava tubers by 1.13% as for each year 

they become older. This aligns with the broader context of smallholder farming, where 

access to mechanization is limited, and manual labor plays a crucial role in agricultural 

activities. Older farmers may face challenges in meeting the labor demands of cassava 

production, which might explain the observed negative and significant effect of age 

on the likelihood of respondents who sell cassava tubers. Comparing selling cassava 

activities to the commercialization dependent variable used by Otekunrin et al. (2022), 

they find that commercialization of cassava farming is driven by factors such as the 

age of farmers, farm size, distance to markets, marketing experience, and access to 

healthcare. Younger farmers with larger farms, more years of marketing experience, 

and better access to healthcare are more likely to achieve higher levels of 

commercialization, while older farmers and those with smaller farms tend to 

commercialize less. Additionally, longer distances to markets are surprisingly linked 

to higher commercialization levels, highlighting the complexity of market dynamics 

in cassava farming. 

In contrast, farmers’ marital status was found to be negative and statistically 

significant in influencing farmers’ interest in selling cassava tubers. If a farmer was 
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married, the likelihood of participating in the cassava value chain with keen interest 

to sell tubers decreased by 14.5%. Marital status was significant at the 10% level for 

respondents who produce with the aim of selling the tubers. This finding suggests that 

being married reduces the likelihood of respondents engaging in the commercial sale 

of cassava tubers. The finding also implies that married respondents may prioritize 

other aspects of their livelihoods or have different risk preferences compared to their 

unmarried counterparts, leading to a lower propensity to sell cassava tubers. Married 

farmers may be more inclined to focus on meeting household needs or may have other 

sources of income, hence reducing their reliance on income generated from the selling 

of cassava tubers. Additionally, married respondents may have more responsibilities 

and commitments, such as caring for family members, which could limit their time 

and resources available for engaging in commercial activities like selling cassava 

tubers. Marital status can also be explained in the aspect of gender. Masamha et al. 

(2019) shows that one major factor regarding gender is the discrepancy in the high 

proportion of single female household heads, mainly through divorce or from being 

widowed. Although women tended to have smaller numbers of dependents, single 

parents are likely to have many additional responsibilities that would affect the time 

available for cassava production and marketing. 

In terms of farmers interested in selling cassava cuttings, farming experience and 

hiring labour had statistically significant influence but with different effects. The 

results show that an increase in farmers’ farming experience had a statistically 

significant negative influence on the probability of a farmer being interested in selling 

cassava cuttings at the 10% level. A unit increase in farming experiences reduces the 

probability of selling cassava tubers by 0.09%. The significant result suggests that 

more experienced farmers are less likely to engage in selling cassava cuttings unlike 

less experienced farmers. On the other hand, hiring labour for cassava production had 

a positive and statistically significant influence on farmers interest in selling cassava 

tubers. This finding aligns with the study by Mugonola et al. (2017), which shows that 

marketing experience, education level, and land allocated to cassava production and 

group marketing significantly increase the sales revenues of processed cassava 

products. Employing hired labour on farm increases the probability of a farmer’s 

interest in selling cassava tubers by 2.3%. Findings imply that the use of hired labour 

significantly increases the likelihood of participating in commercial aspects of the 

cassava value chain. 

Membership to a Farmer Based Organization (FBO) was not statistically 

significant across all the different categories of respondents, i.e. those who produce 

cassava for either food consumption or selling cassava tubers or selling cassava 

cuttings. Our findings are in contrast with Otekunrin et al. (2022) who note that being 

a member of an association positively influences cassava commercialization. For now, 

FBOs may not provide significant market access or marketing support specifically for 

cassava products, especially that the cassava value chain is still at its infancy level of 

development and uncoordinated. Respondents expressed that to gain access to 

markets, they rely more on personal networks or other channels to sell their produce. 

Also, access to extension services was not statistically significant for any of the 

dependent variables, thereby suggesting that at the current level of development of the 

value chain, extension services do not significantly influence farmers’ decisions to 
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participate in the value chain. This suggests that the quality and relevance of the 

information provided by extension services do not meet the specific needs or 

challenges faced by cassava farmers. 

Additionally, the outreach of extension services may be limited, leading to a low 

level of engagement with farmers. Moreover, farmers may have access to alternative 

sources of information, such as peers, agro-dealers, or online resources, which could 

diminish the relative importance of extension services. Furthermore, resource 

constraints within extension services, such as limited staffing or funding, also limit 

their effectiveness in reaching and supporting cassava farmers, since cassava is not 

among prioritized crop enterprises at provincial departments of agriculture. Notably, 

the coefficients for agricultural land size and the size of land under cassava cultivation 

were found to be statistically insignificant for food consumption, selling cassava 

tubers, or selling cassava cuttings. Therefore, implying that these factors may not 

necessarily influence respondents’ participation in the cassava value chain. Similarly, 

Otekunrin et al. (2022) did not find any significant relationship between access to 

extension services and commercialization of cassava. 

5. Limitations of the study and areas for further research 

The study is cognizant of the following limitations. First, the study was based on 

cross-sectional data, which limits the ability to track changes over time on how cassava 

producers have been participating in the value chain. Second, the analysis does not 

take into consideration of the entrepreneurial mindset of the respondents. This is 

fundamental since it might have a bearing on the interpretation of the results. Third, 

the study was limited to respondents in the major cassava farming communities in each 

of the three provinces, thus the results may not be generalized to the entire province(s). 

Moreover, other value chain role players like the traders who are predominantly found 

in cities and urban areas far away from the production communities were not included 

in the study. For instance, Gauteng province-based traders who import various cassava 

products from neighbouring countries (Lubinga et al., 2024) were not considered in 

this study. 

For further research, there is a need to undertake a more in-depth study of the 

market chain of cassava to gain a better understanding of the link between the different 

value chain actors, including farmers, traders and consumers. Furthermore, the study 

might assist in identifying and prioritization of cassava products to be embarked on 

for processing into high value products, taking into consideration of the most 

vulnerable demographic groups like women and youth. 

6. Conclusion 

The aim of this study was to analyze the determinants of household participation 

in the cassava value chain in South Africa. The study employed the MVP model, using 

a primary dataset of 240 respondents collected through a multi-stage but simple 

purposive sampling method from smallholder farmers in KwaZulu-Natal, 

Mpumalanga, and Limpopo provinces. The results of the analysis provide valuable 

insights into the determinants of household participation in the cassava value chain in 

South Africa as well as insights into appropriate policy recommendations and 
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interventions required to further develop the cassava value chain in South Africa, 

while at the same time bolster smallholder farmers’ level participation. 

The study concludes that livestock ownership positively influences the likelihood 

of farmers participating in the cassava value chain by growing cassava for household 

food consumption. Additionally, hiring labour for cassava production and an increase 

in yield from the previous season boost the probability of farmers’ interest in selling 

cassava tubers. Conversely, being married and older reduce the likelihood of farmers 

having an interest in selling cassava tubers. Furthermore, the study notes that hiring 

labour on the farm increases the likelihood of participating in the cassava value chain 

with a focus on selling fresh cassava tubers, while greater farming experience reduces 

the interest in selling cassava cuttings. 

Based on the findings of the study, the following recommendations are proposed 

to enhance farmers’ participation in the cassava value chain. First, it is essential to 

support farmers in accessing affordable hired labour through interventions that 

promote cooperative labour arrangements and provide training on effective labour 

management practices. Additionally, policy interventions that empower farmers to 

increase their cassava yields like increased land tenure security can encourage greater 

engagement in the cassava value chain, particularly with an interest in selling fresh 

tubers for income generation. 

Furthermore, programs that empower and encourage youth participation in the 

cassava value chain are crucial, since they can significantly increase the number of 

farmers interested in selling fresh cassava tubers. Promoting integrated farming 

systems, where cassava is used as commercial livestock feed, can also offer multiple 

benefits and enhance overall agricultural productivity. Lastly, to support older farmers 

and ensure their continued engagement in the cassava value chain, it is important to 

provide access to labour-saving technologies, support for succession planning, and 

training on market opportunities to cater for the specific needs and limitations of older 

farmers. These interventions are expected to contribute to the sustainable development 

of the cassava value chain in South Africa. 
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