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Abstract. Smallholder irrigation farming is transformative to
poor households as it improves livelihoods and alleviates pov-
erty. However, little has been done to quantify its profitabil-
ity. Therefore, the present study assessed the profitability of
smallholder irrigated crop farmers in the Eastern Cape prov-
ince of South Africa and ascertained its determinants. A multi-
stratified technique was employed to select 120 smallholder
irrigated crop farmers. Data was analyzed using gross mar-
gin and multiple regression models. The results showed that
crop production is profitable. Farm experience, years spent in
school, access to credit, distance to markets, and tractor use
were found to have a bearing on the profitability of irrigated
crop farmers. Based on the results, crop farming was identi-
fied to be crucial for jobs creation and poverty reduction.

Keywords: smallholder, homestead gardeners, irrigated, prof-
itability, Eastern Cape

INTRODUCTION

Agriculture remains crucial in the economic, political
and social systems of the developing world, and evi-
dently is the major building block in attaining the Sus-
tainable Development Goals (SDGs) for 2030. Unsur-
prisingly, the majority of the world’s poor directly and
indirectly depend on agricultural production for survival
(Fitcher and Quaim, 2012). Within agriculture, crop
production stands out as an important point of entry for

low-skilled and resource-poor households for whom
vegetable sources of protein and other essential nutri-
ents are more affordable than those from animal sources
(Samboko, 2011). Expectedly, many African economies
are prioritizing agriculture and taking urgent steps to en-
hance its productivity especially in the smallholder sec-
tor (Koranteng, 2010). But the concern remains that for
the vast majority of these developing countries, abun-
dant supply of arable land and water has not translated
to enhanced self-sufficiency in food production and in-
come generation due to the underutilization of arable
land and low productivity (UNCTAD, 2009).

For South Africa, the period since the end of the apart-
heid rule has witnessed increased government support
for smallholders. The sad reality is that, despite govern-
ment efforts to empower these smallholder farmers and
enhance their livelihoods, the transition from subsist-
ence to commercial farming remains slow, leading to in-
creased food insecurity and widespread poverty among
rural communities (Ramaila et al., 2011). As a result of
this slow pace, attention has focused on survival strat-
egies rather than on profitability growth in the sector,
a situation that perpetuates the poor performance that
characterizes the smallholder sector. In recent years,
government has shifted its focus to the promotion of in-
novation and adoption of new technologies such as ir-
rigation farming as a sure way of enhancing smallholder
production, reducing poverty and restoring livelihood to
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smallholder farmers. The conventional wisdom is that
participation of smallholder farmers in market-oriented
production has potential for income diversification and
increase in agricultural productivity which leads to en-
hanced profitability, food security and poverty reduc-
tion. But in the midst of numerous farming challenges,
market participation has failed to be transformative for
households and farmers. As a consequence, economic
welfare has declined in recent years.

Without a doubt, the almost exclusive focus on
overcoming the constraints to market participation has
equally deflected research priorities away from consid-
eration of the critical question of farm profitability and
the factors that condition it in the smallholder irrigation
schemes. In fact, the majority of these studies dwell dis-
proportionately on market participation and its causes
and implications. Profitability is important for agricul-
tural development but is influenced by several factors
that need to be understood. At a basic level, it is impera-
tive that farmers produce for markets in order to earn
farm profits which explains the formulation of policies
to enhance market access for smallholders. In addition,
the imperfections in information markets escalate costs
of locating reliable information, leading to considerable
welfare losses for participants and erecting barriers to
entry for others, which in turn influences profit levels for
farmers. It is in this light that this study assesses profit-
ability and its determinants among smallholder irrigated
crop farmers and homestead gardeners in the Eastern
Cape province. The paper is structured as follows: af-
ter this introduction, it describes the study area before
presenting the model and conceptual framework, and
the study methodology. The results and discussions then
follow, and the paper winds up by drawing the main
conclusions and proffering a set of recommendations.

MATERIALS AND METHODS

Study area

The study was carried out in the Eastern Cape province
which is the third most populated province in South Af-
rica with 6,562,053 (12.7%) after Gauteng and KwaZu-
lu Natal provinces, which are estimated to have popu-
lations of 12,272,263 million (23.7% of national) and
10,267,300 (10.8%), respectively (Hlomendlini, 2015;
Scarr, 2013). The province is made up of 5 districts and
2 metropolitan municipalities. The average poverty lev-
el of the province was estimated at 74.9% (Stats SA,
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2013) and the province’s level of food insecurity (78%)
is above the national average of 64%, making house-
holds in the province some of the most food insecure in
the country (Scarr, 2013). The majority of the residents
derive their livelihoods from agriculture. Hlomendlini
(2015) stated that a large percentage of households in
the province who are involved in farming are in most
cases not farming for business and income. Instead, they
practice farming to supplement other income sources
and for household subsistence purposes.

The province is richly endowed with natural resourc-
es ranging from luscious grazing lands and pastures to
forests; from marine life to rich farming soils; and from
water to wilderness. The province has all the seven of
South Africa’s ecological zones and the province’s cli-
mate is favorable for agricultural production. Crop pro-
duction currently practiced in the province includes the
production of vegetables, chicory, maize, tomatoes and
pineapples which are successfully cultivated. The prov-
ince has abundant water from the numerous rivers that
run from the mountains to the sea. The study adopted
a cross-sectional survey design where the data was col-
lected at one point in time with the use of structured
questionnaires.

The empirical model

This study investigates profitability and its determinants
within the irrigated smallholder cropping system of the
Eastern Cape province of South Africa. Seen as the link
between costs and revenue within the farmer’s enter-
prise, the critical need is to derive a means for aggregat-
ing the farmers’ costs and their returns and establishing
the difference between these figures. In the context of the
ongoing transformation in the country, the determinants
of profitability are crucial ingredients for policy. Hence,
the present study must adopt a procedure that is at once
descriptive and depicting cause-effect relationships. The
Gross Margin Analysis and Multiple Regression Model
satisfy this requirement to measure profitability and its
determinants in crop production in the study area. The
Gross Margin Analysis is widely used to evaluate an
enterprise’s economic viability. It is mostly used in ag-
riculture for planning and comparison of farmers who
share similar characteristics within their enterprise. The
formal model is generalized as:

GM(x) = = (TR, - TVC) (1)

where:
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GM — means gross margin per irrigated crop.

TR is the total revenue from production of crop i
measured in terms of

TVC is the total variable cost of the production of
crop i, measured in terms of direct and indirect
costs. This includes transport, water, hired labor,
seed, chemicals and fertilizers.

The total revenue, which is equivalent to crop in-
come or gross income from each crop, was calculated as:

TRi=P; x 0, (2)

Where:
P, — is the farmgate price of crops,
0, — is the total quantity produced for each crop.

Total variable costs were calculated using the fol-
lowing expression:

TVC = ZK +S,+L,) (3)

Where:
K, — is the fertilizer expenditure,
S, — is the total expenditure on seed,
L, —is the total labor expenditure in each enterprise.

The paper further calculated the Net Farm Income af-
ter gross margin calculations as it includes land, capital
and management. The NFI is the product of production
costs and gross margin. This method provides important
information about the results of operating activities over
a given period. The NFI is often described in aggregate
terms and is an influential and highly exposed statistic
when used to describe the fitness of the farming sec-
tor (Tshiame, 2013). It is helpful to include Net Farm
Income in profit estimation as it takes into account the
farmer’s production costs.

Gross Margin = Total Revenue (TR) —

— Total Variable Costs (TVC) @)

From the above equation, Net Farm Income is de-
rived as shown below:

NFI = GM - TFC 5)
Where:
NFI — is the Net Farm Income/Profit

GM - is the farm gross margin
TFC - is the total fixed cost of the farm
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Determinants of profitability

The multiple regression model was used to examine
the determinants of profitability among irrigated crop
farmers. The goal is to estimate and model the relation-
ship between the set of hypothesized causal variables to
understand their influence over the profitability of the
enterprise. This is well handled by regression analysis
(Guyjarati, 1992) as depicted by the following relations:

Y=fD7 X, X, ..., (6)

Following conversion, the model can be specified as:
Y= Byt BiXi + BXo + fX + B X+ + B+ (T)

where:
p, — intercept term,
B> Py B3, Pa- .. — regression coefficients,
X, X, X;, X,...— explanatory or independent
variables,
u; — error or disturbance term.

Data
The data is presented in Table 1 and explained below.

Data collection

The study was undertaken in the Eastern Cape province
of South Africa, within three District Municipalities of
the province. The Districts are well-known for their large
areas of good crop land and soils which also supports
livestock farming. A multi-stage sampling procedure
was employed by which smallholder irrigation schemes
in the Eastern Cape were purposively selected and with-
in which 120 food plot-holders were enumerated.

The study implemented a systematic and multi-
pronged data collection procedure. Data was collected
through a single-visit farmer survey and a household
survey using a structured questionnaire. The respond-
ents were interrogated on production costs; yields;
prices; target markets; social, and economic and farm
characteristics of smallholder crop farmers growing
cabbage, spinach, maize and pumpkins. The information
varied from household to household. The questionnaire
was structured in such a way that the first part covers
the socioeconomic variables such as age of the house-
hold head, household size, off-farm income, gender etc.
The second part dealt with the productive inputs such
as land, labor, cost of tractor hours and use of materials
such as fertilizers and seed. Table 1 above presents the
relevant data collected by this process. Data entry, data
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Table 1. Hypothesized influential factors of profitability

Dependent variable Description Anticipated sign
Profit (gross margin) Continuous

Independent variable Description Anticipated sign
Age Discrete (years) +
Gender Categorical: male = 1, female =0 +/—
Marital status Dummy: married = 1; otherwise = 0 +/—
Highest educational level Discrete (years of school attendance) +/—
Household size Discrete (number) +/—
Family size Categorical +/—
Extension services Categorical +/—
Arable land Discrete (ha) +/—
Employment status Categorical: employed = 1, unemployed = 2 +/—
Farming experience Discrete (years) +/—
Source of income Discrete (ZAR) +
Membership in farm organization 1 = member of an organization +

0 = otherwise

Source: own calculations.

cleaning, management of missing data and descriptive
analysis were done using SPSS software.

RESULTS AND DISCUSSION

This section presents the descriptive statistics of the
variables and the estimation results of gross margin and
multiple regression. The results cover the determination
of profitability and the factors that influence profitability
of smallholder irrigated food plots in the study area.

Socioeconomic profiles of irrigated crop
farmers

The study results indicated that most farm households
are headed by males (in the proportion of 68.5% males
to 31.5% females). The average age of the household
head among smallholder irrigators is 60 years. This
means that agriculture in the study areas is dominated
by elderly people, probably because of mass retrench-
ments at the mines in the wake of mechanization
of mining operations that began in 2010 (Kibirige,
2013). Smallholder crop irrigators are mostly literate
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as the majority of the respondents have primary edu-
cation, having spent approximately 5 years in school;
only a handful of respondents did not have any kind of
education. Household size averaged 5 persons. Farm-
ing experienced was 11 years on average. The study
revealed that 68% of farmers are members of farm or-
ganizations. Most respondents (70.1%) earned between
ZAR 600 and ZAR 1,000.00 while 4.7% earned above
ZAR 1,000-ZAR 5,000.

Gross margin estimates of smallholder
irrigated crop farmers

The results of the gross margin and net farm income
analyses are presented in Table 2.

A total of USD 22,664.66 was received by small-
scale food plot farmers.

The results show that Gross Margin and Gross Profit
Margin stood at USD 22,664.66. The positive Gross
Margin indicates that smallholder irrigated crop farmers
in the Eastern Cape province generate sufficient income,
on average, to support their households. The profit ratio
was found to be 1.47, meaning that for every USD 1
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Table 2. Profitability of crop enterprises among smallholder irrigators

TR TVC ‘ RRI

Crop produced (USD/a) Gross margin (USD) (GM/TVC)
Maize 19 850.41 953191 10 318.50 1.08
Cabbage 6705.02 3173.51 3531.51 1.11
Spinach 3557.95 820.94 2737.01 3.33
Potatoes 7 928.03 1 850.40 6077.64 3.28
Overall gross margin 38 041.42 15376.76 22 664.66 1.47

Gross margin (USD) 22 664.66

Less fixed cost (rent land, depreciation of farm assets and farm tools)

Total fixed costs (USD) 5 282.53
Net farm income (USD) 17 382.13

TR — Total revenue; TVC — Total variable cost; RRI — Returns per Rand Invested.

Source: field survey, 2017.

spent on food plots in the production of any of the four
crops (maize, potatoes, cabbage and spinach), farm-
ers stand to make a profit of USD 1.47. Thus, scheme
farmers in the Eastern Cape province are able to cover
their production costs and make profit from the sales of
their products. Farm profitability can also be expressed
in terms of Net Farm Income (NFI) which is obtained
by deducting the Total Variable Cost (TVC) from the

Total Revenue (TR), i.e. NFI = TR — TVC. As previ-
ously explained, the TVC was calculated by adding up
all the farm expenditure (fertilizer, total labor and total
seeds) used.

In order to determine the factors influencing profit-
ability of irrigated food plot farming, a multiple regres-
sion model was estimated. The results are presented in
Table 3.

Table 3. Factors influencing profitability of smallholder irrigated crop farmers in the Eastern Cape province

Variable Coefficient B T statistics Significant
Age —0.205 -1.675 0.028*
Years in school 0.199 1.814 0.014*
Off-farm income —0.242 -1.951 0.015*
Road condition 0.224 1.889 0.002*
Access to credit -0.212 1.911 0.000%**
Distance to markets 0.205 1.981 0.001*
Constant —0.438 -1.102 0.274

F-value 12.45

R-squared 0.6320
Adjusted R-squared 0.6032
Observations 120

Note: ** and * are significant at 1% and 5%, respectively.

Source: field survey, 2017
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The explanatory variables were quantified as those
related to socioeconomic factors of smallholder irrigat-
ed food plot farmers in the Eastern Cape province. For
all the variables with a positive coefficient, it implies
that as any of them increases, so does farm profitabil-
ity. Table 3 summarizes the empirical results of multiple
regression. As can be seen, the farmers’ age has a nega-
tive coefficient and is significant at 5%. The negative
coefficient implies an inverse proportional relationship
with profitability. Also, it suggests that elderly people
tend not to participate in markets to the same extent
as younger farmers. From the results, a 1% increase in
age of the farmers will induce a decrease in farm prof-
itability by 0.205%. Since profitability is likely to be
strongly influenced by the size of farm output and by
how efficiently the output is delivered, physical fitness
and time preference, among other considerations, may
become important; these are factors largely influenced
by age. It was suggested elsewhere that older farmers
are less likely to “introduce new, transformative produc-
tive techniques” that lead to enlarged output and greater
efficiencies (Vos, 2019). Older farmers may also be
less eager to expand and market their output; accord-
ing to Randela et al. (2008), older farmers tend to view
farming more as a way of life rather than as business.
Hence, they may tend to visit the market less frequently
or produce smaller marketable surpluses than younger
persons.

As can be seen in Table 3, the number of years spent
in school had a significant and positive influence on farm
profitability at a 5% level. This suggests that the more
years spent in school, the more competitive a farmer
becomes. The study revealed that a unit increase in the
number of years spent in school will induce an increase
in farm profitability by 0.199%. Off-farm income has
a negative significant influence on farm profitability at
a 5% level. Thus, a 1% increase in off-farm income of
smallholder irrigated crop farmers will induce a decline
in farm profitability by 0.242%. This probably means
that the more the farmer relies on off-farm income
(which means a considerable extent of moonlighting),
the smaller the profit generated in the farm.

Road condition has a significant positive relation-
ship with farm profitability at a 1% level. The positive
coefficient suggests that a direct relationship exists be-
tween road condition and farm profitability since better
road conditions would normally mean easier and less
costly access to markets. The distance to markets had
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a positive significant relationship with farm profitabil-
ity at 1%. This implies that a 1% increase in distance
will induce an increase in farm profitability by 0.205%.
The farther the markets, the higher the returns from crop
sales by farmers, evidently because the farmers earn
a premium for adding spatial utility to the commodity.
Access to credit has a negative significant relation-
ship with farm profitability at a 1% level. Thus, a 1%
increase in access to credit by farmers will induce a de-
crease in farm profitability by 0.212%. Insufficient ac-
cess to credit by smallholder farmers has an adverse
effect on farm profitability because it could compel
farmers to use outdated technologies for their farming
due to improved inputs being unaffordable. The results
corroborate the conclusions of Balana et al. (2015) that
smallholder farmers are credit-constrained in their farm-
ing. When the overall model fitness was tested, it was
found that the R? is 63.20%, the adjusted R* is 60.32%
and the F statistic is 12.45, suggesting that much of the
hypothesized relationship is supported by the findings.

CONCLUSION AND RECOMMENDATION

The purpose of this study was to assess profitability and
its determinants among smallholder irrigated crop farm-
ers and homestead gardeners in the Eastern Cape prov-
ince. The study showed that maize, potatoes, spinach
and pumpkins are the most frequently cultivated crops
by smallholder farmers in the study area. Farming in the
province is dominated by male farmers with an average
age of 60 years. The study revealed that crop farmers
sourced their information from farmer associations as
most of them are members of farmer associations and
have access to extension services. Based on the findings
of the study, it can be concluded that crop production is
profitable and is capable of improving the standard of
living for the people. With the current prevailing mar-
ket conditions for inputs and output, farmers were able
to recover the cost of production and remain profitable.
Production largely depends on profitability which pro-
vides an incentive for the farmers and enables them to
expand output and earn even higher economic returns
on resources invested, including land and labor. It can
be concluded that increased profitability depends on
years spent in schools, access to credit, access to exten-
sion services, road conditions, distance to markets and
age of the farmers. Developing market infrastructure,
providing production assistance and encouraging small
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farmers to associate to form farmer groups will undoubt-
edly contribute to enhanced profitability and speed up
the transition from subsistence farming to commercial-
ized market-oriented agriculture.
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