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Abstract. This paper investigated factors influencing value 
addition agricultural choices of smallholder farming agri-
businesses in the Gauteng Province, South Africa, using the 
Ordinary Least Squares regression model. The study used 
randomly sampled data collected from 102 smallholder farm-
ers by the National Agricultural Marketing Council and the 
Gauteng Department of Agriculture and Rural Development. 
Four types of value addition were identified, namely post-
harvest, food preservation, milling, and post-slaughter. The 
results revealed that the number of people in the household, 
permanent workers, and access to training influences small-
holder farmers’ choice of post-harvest, food preservation, and 
post-slaughter value addition. Besides, milling value addi-
tion is influenced by the size of the farm, grain, and livestock 
production, together with access to information and training. 
These results call for government intervention in promoting 
agro-processing and value addition activities to encourage 
farmer participation, income generation, and poverty allevia-
tion, thus improving the farmers’ livelihoods.

Keywords: agro-processing, ordinary least squares, small-
holder farmers, value addition, Gauteng

INTRODUCTION

Recently, the practice of value addition has gained promi-
nence by making it possible to enhance and stabilise farm 

revenues, rejuvenating primary production in farming 
and improving rural economies (Roy et al., 2013). Value 
addition agriculture is a process involving product trans-
formation, aiming to improve existing products (United 
States Department of Agriculture, 2010). This provides 
rural communities with enhanced jobs and opportunities 
for a new life, as well as expanding the manufacturing 
structure of agricultural businesses and increasing the 
farmers’ economic stability while enabling them to enter 
niche markets (Evans, 2006; Bisht et al., 2020).

Demographics, commodity characteristics, and stra-
tegic agribusiness objectives determine value addition 
agriculture (Ngore, 2010). Socio-economic attributes 
are historical variables resulting from pressures exerted 
on the enterprise by the farmer’s other practices, du-
ties, and inherent human nature (Beyene, 2014). Mar-
ket factors are elements of general market environments 
outside the farmer’s influence, which affect his or her 
farming enterprise (Khapayi and Celliers, 2016). Ngore 
(2010) assumed that value addition improves agribusi-
ness income. Holton (2006) and Abend (2018) indicated 
that choice involves decision making; others showed 
choice in agriculture as a process designed to provide 
agricultural producers with a strong foundation for con-
sistently making good decisions in an incredibly chal-
lenging and changing competitive environment (Par-
sons, 2018).
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For smallholder farmers to be integrated into the 
agribusiness value chains, the concern relating to in-
clusion emerges from the businesses’ fear of favouring 
companies over smallholder farmers. This observation 
implicates the level of empowerment of smallholder 
farmers in the business relations with big players in the 
value chains, “the actual terms under which people are 
included, whether it is beneficial for smallholder farm-
ers to be included in a value chain” (Schouten and Vel-
lema, 2019). Ngore (2010) reports that increasing sales 
and profits are the primary goals behind the smallholder 
farmers’ decision to take advantage of value addition. 
Sales need to be improved to avoid post-harvest losses 
from perishability since the businesses lack modern 
storage facilities, which makes them prone to losses re-
lated to perishability during low demand periods.

According to Dube et al. (2018), strong linkages 
between agriculture and agro-processing include the 
manufacturing and tertiary sectors of South Africa’s 
economy. The growth of the agro-processing industry 
stimulates agricultural growth by creating new output 
markets and increasing farmers’ incomes, enabling 
investment in land and inputs to improve productiv-
ity (ACET, 2017). Within the broader economy, the 
growth of agriculture and agro-processing value chains 
has a significant positive impact on other sectors in the 
economy through linkages to packaging and logistics, 
as well as retail linkages between agriculture and agro-
processing value chains, which present opportunities for 
growing employment. The Food and Agriculture Organ-
ization of the United Nations (FAO) noted that a struc-
tural transformation of agricultural systems requires 
that such systems become more productive and capital 
intensive to be better integrated with other economic 
sectors through markets (FAO, 2015). This would form 
alliances with companies producing packaging.

High levels of unemployment, primarily among the 
poor people in rural areas, remains a core challenge of 
the South African economy. The International Trade 
Administration Commission of South Africa (ITACSA) 
attested that natural resource value addition is directly 
correlated with job creation (ITACSA, 2016). The food-
processing sector, a major manufacturing employer in 
South Africa, has shown real growth over time (Nhundu 
et al., 2017). Zalk (2017) and indicated high levels of 
fixed investments driven towards increasing returns, 
such as value addition. Although there has been growth 
within the agro-processing industry, a few sizeable 

leading food companies still control the value addition 
markets (Dube et al., 2018). Value addition requires in-
frastructure. The South African government’s spending 
on agriculture has declined since the 1990s, and most 
of the infrastructure is privately funded (Liebenberg, 
2013). The largest market for processed foods in SADC 
is South Africa, specifically the Gauteng Province 
(Paremoer, 2018). According to Mapiye et al. (2007) 
and Jayne et al. (2014), the attempts to transform the 
existing agricultural primary commodities have been 
limited, regardless of development efforts undertaken in 
most rural communities. Thindisa (2014) reported that 
smallholder agribusinesses should have higher revenues 
and become profitable through value addition activities. 
This investigation aimed to determine socio-economic 
factors influencing value addition agricultural choic-
es for smallholder farming enterprises in the Gauteng 
Province.

DETERMINANTS OF SMALLHOLDER 
FARMER VALUE ADDITION

Value addition choices of smallholder farmers could be 
altered or impaired both due to the farmers’ intellec-
tual capacity and external factors (Etwire et al., 2013). 
Thindisa (2014) showed that cognitive skills such as 
farmer history, education level, previous market experi-
ence, and agricultural training could impact value addi-
tion, and external factors such as socio-economic fac-
tors and institutional services may influence it as well.

Formal training is essential, but agribusiness does 
not explicitly need such training as senior farmers with 
better training and experience can often transfer their 
skills to younger ones (Werquin, 2010). Formal educa-
tion allows one to understand, predict, recognise and 
address business needs (Department of Agriculture For-
estry and Fisheries, 2008). Education has been found to 
improve capabilities in risk-taking and capital mobilisa-
tion while reducing confusion in business management 
(Organization for Economic Co-operation and Devel-
opment, 2018). This allows farmers to select the cor-
rect goods for value addition business, have the highest 
number of staff and achieve higher projected revenues 
(Ngore, 2010).

McElwee and Bosworth (2010) and Mbugua (2011) 
illustrated that age negatively affects the adoption of 
new technologies, with the assertion that young farm-
ers implement innovations faster because they can seek 
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new approaches to improve their businesses. Mmbeng-
wa (2018) pointed out that male farmers believe that ac-
cess to infrastructure can improve value addition, while 
female farmers believe the development of value chains 
and market access are significant in improving value 
addition.

Akudugu et al. (2012) and Abdulai and Huffman 
(2014) revealed dynamics of land size, showing that 
larger farm sizes are likely to influence the adoption of 
modern inputs. Mariano et al. (2012) asserted that insti-
tutional characteristics (access to training and informa-
tion) influence the adoption of agricultural technologies. 
Based on evidence, Kruska et al. (2003) emphasized that 
value addition is affected by the opportunity to have re-
sources, as well as the labour supply, technologies used, 
consumer demands, facilities available, and equipment 
hired. Wangu et al. (2020) report that a variety of socio-
economic attributes, including land size, farm income, 
number of crops, loan procurement, and the age and 
education level of the household heads, influence the 
decision to participate in value addition. 

METHODS

Research design
The study was designed to be a quantitative study that 
yields descriptive and explanatory analysis. Hence, its 
research philosophy was based on a positivist paradigm. 
It was selected with the awareness of the inherent disad-
vantage of the quantitative research design (Queirós et 
al., 2017; Rahman, 2020). These potential weaknesses 
were mitigated by presenting the study results in the 
seminar, making the design itself a sequential explana-
tory mixed-method design.

Sampling, data collection, and study area
The investigation was undertaken across the four dis-
tricts of the Gauteng Province, namely Sedibeng, City 
of Tshwane, City of Johannesburg, and the West Rand, 
utilising data collected from 102 smallholder farm-
ers by the National Marketing Council for Agriculture 
(NAMC) and the Gauteng Department of Agriculture 
and Rural Development (GDARD) in 2017. According 
to STAT SA (2017), the Gauteng province had the low-
est number of farmers in South Africa in 2017 (2291). 
A simple random sampling technique was used, exten-
sion agents from GDARD assisted in locating small-
holder farmers. Only smallholder farmers who were 

willing to participate in the study were interviewed. 
Sampled smallholder farmers were involved in grain, 
vegetable, poultry, pig, and cattle farming in the Gaut-
eng Province, South Africa.

Data analysis
This study used the ordinary least squares (OLS) tech-
nique. This approach is a linear regression modelling 
technique that can be utilised to model a particular re-
sponse variable reported at least on a period scale. It 
can be used with  complex interpretive variables and 
categorical interpretive variables coded accordingly 
(Hutcheson, 2011). The central element of this regres-
sion is that the interaction between a repeated response 
variable (A) and a repeated interpretive variable (B) 
can be interpreted at an elementary level using a best-fit 
line, where A is determined by B, at least to some degree 
(Mahaboob et al., 2018).

The factor analysis (FA) method of extraction was 
utilised to identify smallholder farmers’ choice of value 
addition patterns. FA made it possible to identify four 
value-addition patterns: post-harvest, food preservation, 
milling, and post-slaughter value addition. 

This led to the linear function as follows:  

Y = β0 + β1X1 + β2X2 +……+ β14X14 + ϵi

Where:
Y – is the value addition (post-harvest value addition, 
food processing value addition, milling value addi-
tion, post-slaughter value addition), β0 – is the con-
stant term, β1…β14 – are the coefficients estimated, X1, 
X2… X14 – are responsive variables, and ϵi is the error 
term, allowing two observations with identical values 
of X’s to have different values for their outcome.

The model was utilised to calculate the econometric 
significance between the dependent variables (FA index 
value addition patterns) and several independent vari-
ables (socio-economic factors). Table 1 shows the list of 
variables used in the study. 

RESULTS AND DISCUSSION

Table 2 shows the descriptive statistics results from 
continuous variables used in the study. The results show 
that a typical smallholder farmer in the Gauteng Prov-
ince is 52 years old, with an average household size of 
six people. This means that smallholder farmers are 
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likely to involve some family members in farming. On 
average, a smallholder farmer in the Gauteng Province 
occupies 70 hectares of land and has 17 years of farming 
experience.  Regarding the farm size, this may indicate 
that farmers in the study area have access to land, but 
most of it is underutilised, with an average of roughly 2 
permanent workers employed.  

Table 3 shows descriptive statistics for a selected 
categorical variable in the study area. The results show 
that roughly 61% of the farmers are male while 39% 
are female. Regarding education, most of the farmers 
(54.9%) have secondary/high school education while 
close to 20% have tertiary education. Less than 10% of 

Table 1. Variables on the OLS model

Variables Description Unit

Dependent variables

Post-harvest 

Food preservation Index from FA Continuous

Milling 

Post-slaughter   

Independent variables

Demographic characteristics

AGE Age of the farmer Years 

AGE2 Age of the farmer squared Continuous

GEN 1 if the farmer is male, 0 otherwise Binary

EDU 1 if the farmer has high school education, 0 otherwise Binary

HHDSI Number of household members Number

Farmer characteristics

PERMWKR Number of permanent workers Number

LNDTNR 1 if the land is owned by farmer, 0 otherwise Binary

FAEXP Farmer’s farming experience Years 

FASI Size of the farm Ha

CROPS 1 if the farmer produces crops, 0 otherwise Binary

GRAINS 1 if the farmer produces grains, 0 otherwise Binary

LIVESTOCK 1 if the farmer produces livestock, 0 otherwise Binary

Institutional characteristics

TRNG 1 if the farmer has access to training, 0 otherwise Binary

AGROINF 1 if the farmer has access to information, 0 otherwise Binary

Source: survey data, 2017.

Table 2. Descriptive statistics results from continuous vari-
ables used in the study (n = 102)

Variable Mean Std. Dev. Min Max

AGE 52.352 14.246 20 80

AGE2 2 941.80 1 503.018 400 6 400

HHDSI 5.85 2.973 1 20

FASI 70.216 273.126 1 2 000

FAEXP 17.4 17.949 1 85

PERMWKR 1.59 2.309 1 16

Source: survey data, 2017.
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the farmers have no formal education in the study area. 
Although land is a critical factor in agriculture, the re-
sults show that less than 50% of the farmers own farms. 
Besides, 10.78%, 20.59%, and 68.63% of farmers pro-
duce grains, crops, and livestock, respectively. More 
than 80% of the farmers do not have access to training 
and agro-processing information.

Variance inflation factor correlations
Table 4 illustrates the variables from the highest moder-
ate correlation to the lowest. According to Chappelow 
(2018), a high variance inflator factor (VIF) indicates 
the associated independent variable is positively corre-
lated with the other variables. 

The farming experience was the variable that had 
a more significant correlation with the other variables; 
the least correlated variable was gender. Also, the mean 
VIF was < 5 (1.4), suggesting no collinearity problems 
with variables because they were not strongly corre-
lated; that is, the results would not be skewed, and the 
model could include all variables under consideration.

Factors influencing smallholder farmers’ 
choice of value addition
Literature on the adoption of agricultural technology 
states that the characteristics of farm households de-
termine the choice to implement innovations such as 
value-added solutions, farm businesses, and institution-
al features (Croppenstedt et al., 2003; Amsalu and De 
Jan 2007; Ememwa et al., 2008; Kaguongo et al., 2010; 
Tura et al., 2010; Ngombe et al., 2014). Table 5 shows 
the results on the determinants affecting the smallholder 
farmers’ choice of value addition, estimated using the 
OLS model. The dependent variables were the value ad-
dition index generated using FA (Melembe et al., 2020). 
The remarkable F value demonstrates that this Ordi-
nary Least Squares method matches the data well. This 
means that collectively, the value addition choice was 
significantly influenced by the independent variables.

The negative estimated coefficient of household 
size (HHDSI) indicates a negative association between 
post-harvest value addition and household size. A unit 
increase in household size results in a decrease in the 
post-harvest value addition index of 0.085 points. 
This implies that larger households are less likely to 

Table 3. Descriptive statistics for the selected categorical 
variable (n = 102)

Variable  Category Freq. Percent

GEND Male 62 60.78

 Female 40 39.22

EDUC No formal education 10 9.80

Primary 16 15.69

Secondary 56 54.90

 Tertiary 20 19.61

LANDT Own land 48 47.06

 Does not own land 54 52.94

TRAIN Yes 13 13.13

 No 86 86.87

AGRINF Yes 21 20.59

 No 81 79.41

ENTERPRISE Grain 11 10.78

Crops 21 20.59

 Livestock 70 68.63

Source: survey data, 2017.

Table 4. Predictor variables correlations

Variable VIF 1/VIF

FAEXP 1.83 0.546

AGE 1.59 0.630

CROPS 1.53 0.653

TRNG 1.43 0.701

PERMWKR 1.36 0.737

AGROINF 1.34 0.745

LIVESTOCK 1.33 0.752

HHDSI 1.32 0.756

GRAINS 1.31 0.765

EDU 1.20 0.830

FASI 1.20 0.835

LNDTNR 1.19 0.841

GEN 1.14 0.877

Mean VIF 1.4

Source: survey data, 2017.
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undertake post-harvest practices as a value-added com-
pared to smaller households. This result is consistent 
with the findings of Amentae et al. (2015) and Tadesse 
et al. (2018). This may also indicate that bigger house-
holds are less dependent on farming but instead engage 
in other economic activities. It was expected that large 
households would have a conclusive positive influence 
on the adoption of value addition by farmers. Another 
explanation of these findings could be that larger house-
holds in the Gauteng Province are less reliant on farm-
ing than on smaller households since they participate in 
other commercial activities due to Gauteng being South 
Africa’s economic hub. Although agriculture may pro-
vide financial support for a certain number of family 
members, this also indicates that it is essential for larger 
families to seek opportunities in other sectors as a farm 
may be insufficient to meet their needs.

The results also show that the number of permanent 
workers (PERMWKR) is the only factor with a posi-
tive relationship with the food preservation value addi-
tion index. A unit increase in the number of permanent 
workers increases the food preservation value addition 
index of 0.178 points. The results imply that smallhold-
er farmers with more permanent employees are more 
likely to preserve their produce. This concurs with the 
findings of the Food and Agriculture Organization of 
the United Nations (FAO), indicating that smallholder 
agribusinesses with more labour employed permanently 
had more potential to send products for processing and 
preservation (FAO, 2015).

Farm size (FASI) was positively associated with mill-
ing. This means that farmers with smaller lands would 
have less potential to engage in milling than farmers who 
have access to larger plots. Khoza et al. (2019) indicated 

Table 5. Determinants of smallholder farmer choices of value-addition

Variables Post-harvest Food preservation Milling Post-slaughter 

AGE 0.012 0.011 0.016 –0.012

AGE2 0.000 0.000 0.000 0.000

GEN 0.063 –0.307 0.035 –0.221

EDU 0.081 0.248 –0.042 0.211

HHDSI –0.085** 0.008 –0.018 –0.001

PERMWKR –0.048 0.178*** 0.016 –0.039

LNDTNR –0.268 –0.064 –0.022 0.129

FAEXP –0.008 –0.003 0.009 –0.002

FASI 0.000 0.000 0.001** 0.000

CROPS –1.336 1.085 –1.713 –0.587

GRAINS 0.274 –0.026 0.128*** –0.268

LIVESTOCK –0.530 –0.383 1.430*** –0.080

TRNG 0.461 0.371 0.876*** 0.461**

AGROINF 0.015 0.066 0.507** 0.282

CONS –0.252 –0.366 –0.219 2.124***

F(21,80) 1.75 2.14 3.46 7.82

Prob > F 0.0393 0.0083 0.0000 0.0000

Adj R-Squared 0.3150 0.3594 0.4762 0.6723

Root MSE 0.92997 0.89934 0.81324 0.64321

Notes: ***, **, * means significant at 1%, 5% and 10% levels, respectively.
Source: survey data, 2017.
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that smallholder agribusinesses with large farm sizes are 
likely to diversify into value addition technology. The 
availability of more land encourages families to produce 
more and gives them the ability to achieve a surplus. 
Smallholder farmers producing grains (GRAINS) and 
livestock (LIVESTOCK) are more likely to mill. This 
could indicate that some livestock farmers produce 
their grains as animal feed through milling. The results 
highlight the importance of institutional factors – ac-
cess to information (AGROINF) and access to training 
(TRNG) – in smallholder farming. Agribusinesses with 
access to value addition training are more likely to take 
part in both milling and post-slaughter value addition, 
while access to information only positively influences 
the choice of milling value addition. This concurs with 
a study by Tura et al. (2010), which asserted that train-
ing and access to extension or information are important 
factors determining the continued use of adopted tech-
nologies. Also, Ememwa et al. (2008) reported that in-
stitutional factors are the significant hurdles in produc-
tion. However, Adzitey et al. (2018) reported that many 
smallholder farmers have inadequate skills and training 
to handle meat in informal meat markets. 

CONCLUSION 
AND RECOMMENDATIONS

The primary aim of this study was to determine factors 
influencing the choice of value addition by smallholder 
farmers in the Gauteng Province, South Africa. Four 
types of value addition were identified, namely post-
harvest, food preservation, milling, and post-slaughter. 
The investigation revealed that the choice of post-har-
vest and food preservation value addition is influenced 
by the number of household members and the number of 
permanent workers, respectively. The choice of the mill-
ing value addition is influenced by the farm size, grain 
and livestock production, as well as access to informa-
tion and training. Lastly, the choice of post-slaughter 
value addition is influenced by access to training by 
smallholder farmers. This brings one to the conclusion 
that smallholder farmers with training and more perma-
nent staff chose food preservation and post-slaughter 
activities.

Furthermore, it was indicated that bigger households 
in the Gauteng Province have a chance to seek other eco-
nomic activities, as Gauteng is South Africa’s economic 
hub. This study recommends that smallholder farmers 

who produce grains and livestock need more access to 
training and information regarding value addition and 
agro-processing. From these findings, it is evident that 
the smallholder farmers’ production capacity largely de-
termines integration. The more affluent households are 
better positioned to benefit from the business initiative, 
while the more impoverished ones are excluded.

Policies to tackle the challenges faced by smallhold-
er farmers about value addition should be put in place. 
Access to training and information on agro-processing 
or value addition will help smallholder farmers improve 
income and reduce food insecurity, improving their 
livelihoods. As the current study focused on the dif-
ferent value addition activities, it is recommended that 
research be carried out in different agricultural sector 
enterprises, with specific emphasis on the impact of the 
implementation of value addition policies.
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