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Abstract. This study aimed to analyse the determinants of 
Indigenous Leafy Vegetables (ILVs) and their contribution 
to the household income of rural households in the Eastern 
Cape Province, South Africa. The study covered three district 
municipalities within the province. Multistage Sampling and 
Proportional Random Sampling techniques were used to se-
lect rural households, with the household heads as the unit 
of analysis. A sample size of 407 households was considered 
for the study and a questionnaire was used to collect data. Re-
gression estimates discovered that the amount spent on ILV 
production and the price of ILV per kg positively influence the 
income generated from ILVs. 

Keywords: Eastern Cape Province, gross margin, household 
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INTRODUCTION

Indigenous leafy vegetables (ILVs) are given many 
names by researchers, for instance, Neugart et al. (2017) 
refer to them as African leafy vegetables, while Essack 
et al. (2017) refer to them as traditional leafy vegeta-
bles (TLVs). On the other hand, Kansiime et al. (2018) 
describe these vegetables as African indigenous veg-
etables (AIVs). Van der Hoeven et al. (2013) explain 
that many rural households have used ILVs as a major 
source of food in recent years. However, the existence 

of commercial/conventional vegetables has caused 
lower production and consumption of ILVs, which 
has led to changes in the dietary patterns of many ru-
ral households (Van der Hoeven et al., 2013). Further-
more, Seeiso and Materecha (2014) claim that in South 
Africa, ILVs are underutilised and have received little 
attention from stakeholders in the fight against malnu-
trition and to improve food security. Although there has 
been notable use of ILVs for their nutritional value in 
recent years, Seeiso and Materecha (2014) further argue 
that these vegetables are not extensively produced and 
consumed on a large scale compared to conventional 
vegetables in South Africa. This could be a result of the 
fact that the production of ILVs is highly influenced by 
taste, preferences, and the high production of commer-
cial vegetables, amongst other things (Mayekiso, 2016). 
On the other hand, the consumption patterns of ILVs in 
many rural communities globally and in South Africa 
are highly inconsistent and are subjected to factors such 
as poverty status, degree of urbanisation, distance to 
fresh produce markets and season (Mbhenyane, 2017). 

Although ILVs have been found to be good as con-
ventional vegetables that provide essential nutrients to 
sustain human health (Van der Hoeven et al., 2013), 
the production of these vegetables is limited to spe-
cific communities of the Limpopo and KwaZulu-Natal 
provinces in South Africa, with inferior production in 
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some districts of the Eastern Cape Province (Uusiku et 
al., 2010; Mayekiso et al., 2017). This trend seems to 
be continuous even now since there is a notable decline 
in the production of ILVs, particularly in rural settings 
(Maseko et al., 2017; Nyaruwata, 2019). This could be 
one reason why ILVs have been largely overlooked by 
commercial farming, research, and development, mean-
ing that ILVs are less competitive than commercial veg-
etables, and that these vegetables are gradually losing 
their diversity and the associated traditional knowledge 
(Mbhenyane, 2017). Mbhenyane (2017) further con-
tends that regardless of the value of ILVs, these veg-
etables and their resulting food products are omitted 
from official statistics on economic values of natural 
resources. 

In light of the information provided above, it has 
been noted that the consumption and cultivation of 
ILVs has significant potential to improve food security 
and boost income generation in households, particular-
ly those in rural communities (Mungofa et al., 2018). 
Shonshai (2016) further explains that the contribution 
of ILVs in relation to income generation should not be 
underrated. This could be one reason why most house-
holds have constant income benefit from the sales of 
ILVs which may cover costs such as hospital bills and 
educational fees (Shonshai, 2016). In addition, Mu-
laudzi et al. (2019) have pointed out that there is cur-
rently a growing interest and awareness of ILVs due to 
their nutritional benefits and massive potential to gener-
ate farm incomes. The study by Mulaudzi focused on 
analysing the technical efficiency of AIV production in 
the Vhembe district of Limpopo province, South Africa. 
Regardless of the economic recognition observed from 
the production of ILVs, there are various factors which 
may inhibit households from benefiting from the mar-
keting of ILVs. These factors include ILV production 
along the supply chains of value addition (Senyolo et 
al., 2018; Mulaudzi et al., 2019). 

Different ILVs are popularly used to generate income 
within African countries such as South Africa, Kenya, 
Zimbabwe, Ethiopia, and Nigeria, to mention but a few. 
These vegetables include C. olitorius (jute mallow), 
Amaranthus cruentus (pigweed), Citrullus lanatus (bit-
ter melon), Vigna unguiculata (cowpea), Cleome gynan-
dra (spider plant), Cucurbita spp. (pumpkin), Brassica 
rapasubsp, and Chinensis (Chinese cabbage) (Wemali, 
2015). Amaranth is also one of the most commonly 
grown ILVs in South Africa (Wemali, 2015). Shonshai 

(2016) further emphasises that various studies in South 
Africa have indicated that ILVs play a dual role. Firstly, 
they provide money to poor households and, secondly, 
households that sell these vegetables can also save mon-
ey by consuming ILVs rather than purchasing exotic 
vegetables. 

With the given background information, only infe-
rior research has been conducted at both local and in-
ternational levels concerning the contribution of ILVs 
to household income and the income of rural farmers. 
The available information about ILVs mainly focuses 
on production, marketing, consumption, value addition, 
and perception, amongst others. Regarding relatable 
available reviews, Mahlangu et al. (2021) state that in-
digenous vegetables, in alignment with their high nutri-
tional value and hardy attributes, could offer potential 
trade opportunities for rural farmers and households in 
South Africa. This is because there is a functional mar-
ket that can be explored for ILVs, particularly with the 
growing demand for high nutritional value food in the 
country. On the other hand, Nyaruwata (2019) conduct-
ed a study on the contribution of selected indigenous 
vegetables to household income and food availability in 
the Wedza District of Zimbabwe. The study concludes 
that ILVs can be a possible source of reliable income, 
and reliability can only be observed when the produc-
tion, commercialisation, and consumption of these veg-
etables is not overlooked by many stakeholders, includ-
ing rural households and farmers (Nyaruwata, 2019).

For further elaboration, ILVs are an essential part of 
the diet in many Sub-Saharan African (SSA) countries. 
This is because previous reviews have indicated that the 
market for these vegetables will continue to grow (Ngu-
gi et al., 2006; Pichop et al., 2016; Rampa and Knaepen, 
2019). For example, in Nairobi, approximately 30% 
of all vegetables sold are ILVs grown around the city 
(Bokelmann et al., 2022). In addition, low capital re-
quirements for entry enable even the poorest households 
and farmers to participate in the production and market-
ing of ILVs (Weinberger et al., 2011). Recently, Vivas et 
al. (2022) stated that ILVs have remained underutilised 
despite their potential benefits in Sub-Saharan African 
countries, although the demand for these vegetables is 
currently growing due to a recognition of their contribu-
tion to employment and incomes. In addition, several 
studies, including ethnobotanical ones, have shown that 
indigenous vegetables continue to play an essential role 
in the livelihoods of rural communities, particularly 
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on the African continent, including in South Africa 
(Chivenge et al., 2015; Mabhaudhi et al., 2019; Mashile 
et al., 2019).

Recently, ILVs have been acknowledged for their 
commercial value by many reviews, and these veg-
etables are now facing a sudden strong market demand 
(Gido et al., 2016; Mahlangu et al., 2021; Vivas et al., 
2022). To be precise, seed companies are beginning to 
explore and develop ILVs and their products, thus es-
tablishing the formal seed sector for ILVs, particularly 
within the African continent (Gido et al., 2016). If the 
demand for ILVs and their products suffices, this may 
also improve the livelihoods of rural households and 
farmers. Thus far, lower participation in the production 
and marketing of ILVs has inhibited the benefits from 
ILV sales that could be vital to households and farmers 
through income generation. Hence, this study aimed to 
analyse the determinants of indigenous leafy vegetables 
(ILVs) and their contributions to household income in 
rural households in the Eastern Cape Province (ECP), 
South Africa, by addressing the following objectives:

1. To identify and describe the socioeconomic char-
acteristics of rural households in ECP.

2. To identify and describe the ILVs grown by rural 
households in the ECP.

3. To estimate the contribution of ILVs to the house-
hold income of rural households in ECP.

4. To determine factors influencing the income gen-
erated from the ILV sales of rural households in ECP.

MATERIALS AND METHODS

The study area and justification  
for the selection of the study area
The study was conducted in the Eastern Cape Province 
(ECP) of South Africa, which is classified as the sec-
ond largest province in the country. It is located in the 
south-eastern part of South Africa. According to ECDC 
(2018), the ECP is divided into six district municipali-
ties, namely OR Tambo, Alfred Nzo, Chris Hani, Am-
atole, Joe Gqabi, and Sarah Baartman, as well as two 
metropoles of Nelson Mandela Bay and Buffalo City, 
and has a population of about 7 million. In 2004, the 
South African Department of Agriculture informed peo-
ple that many in the province depended mainly on the 
land and its natural resources, which include ILVs to sup-
plement their household needs, and this tendency does 
not seem to have changed, even now (ECDC, 2018). 

The study focused on three district municipalities within 
the province, including OR Tambo (OTRDM), Alfred 
Nzo (ANDM), and Joe Gqabi (JGDM). These three 
district municipalities were selected because the ECDC 
(2018) reported that these three district municipalities 
are among the districts that are affected by poverty and 
food insecurity within the province. These districts are 
also rich in several ILVs which could assist households 
and individuals in sustaining their livelihoods.

Data collection methods
Every local municipality within the three selected dis-
trict municipalities was considered for the study. The 
ORTDM consists of five local municipalities, with 
ANDM covering four, and JGDM three, making a total 
of 12 local municipalities within these three district mu-
nicipalities. The study employed Multistage Sampling 
(MSS) and Proportional Random Sampling (PRS) tech-
niques to select rural households, with household heads 
as the unit of analysis. The MSS is used to divide a large 
population into groups to make the sampling process 
more practical. A combination of stratified sampling or 
cluster sampling and simple random sampling is usually 
used when employing the MSS procedure (Statistics 
handbook, 2018). For this study, the first stage divided 
the ECP population into its six district municipalities 
and its two metros. From the three district municipali-
ties, those where ILVs are mostly grown were selected 
for the purpose of the study, thus making the second 
stage of dividing the large population of the ECP. The 
third stage divided the three district Municipalities into 
their local municipalities and ward areas. A PRS was 
used up to the household level to select the households 
to participate in the study. This means that ward areas 
that are classified as rural were used to select the house-
holds for the study.

For consideration of the sample size for the study, 
the ORTDM has five local municipalities with 248,075 
rural households, ANDM has four local municipalities 
with 107,102 rural households, and JGDM has three lo-
cal municipalities with 31,402 rural households. To cal-
culate the sample size, the following formula (according 
to Kothari, 2004) was used:

n = z2 · p · q · N (1)e2(N – 1) + z2 · p · q

where:
n	 –	 desired sample size,
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z	 –	 value of standard deviation at 95% confidence 
level (in this case 1.96),

e	 –	 desired level of precision (±5%),
p	 –	 sample proportion in target population,
q – 1 – p,
N	–	 size of population.

This gave a total sample size of 407 households for the 
study, comprising 136 households in each of the ORTDM 
and ANDM districts respectively, and 135 households 
in JGDM. From the sample size, a proportional random 
sampling technique was used to select the households to 
participate in the study in each local municipality. 

Data analysis tools
To address the first objective (identifying and describing 
socioeconomic characteristics of households) and the 
second objective (identifying and describing the ILVs 
grown in the study areas) of the study, descriptive statis-
tics were used in the form of percentages, frequencies, 
means, and standard deviations. To estimate the con-
tribution of ILVs to household income, a gross margin 
analysis was used. For the study, a gross margin analysis 
modelled the costs and returns of ILVs per production 
cycle. This means that a physical amount of each ILV 
(per kilogram) was multiplied by the unit price of ILV 
sold to estimate the returns. 

The total revenue (TR), which is equivalent to the 
gross income from each ILV, was calculated as: 

	 TRi = Pi × Qi	 (2)

where:
Pi	–	 is the farmgate price of ILVs, 
Qi	–	 is the total amount produced for each ILV.

Total variable cost (TVC) was calculated using the 
following expression:

	 TVC = ∑i=1
2(K + S + L)	 (3)

where:
K	–	 is fertiliser expenditure,
S	 –	 is total expenditure on seeds/seedlings, 
L	 –	 is total labour expenditure in ILVs.

The gross margin analysis of selling ILVs was ex-
pressed as: 

	 GM = TR – TVC	 (4)

where:
GM	 –	 is gross margin,
TR	 –	 is total revenue, 
TVC	–	 is total variable cost, as gross margin analysis 

considers only variable costs.

To determine the factors influencing the income gen-
erated from the sales of ILVs by households, a multiple 
linear regression model was used. This model was used 
to estimate the association between the socio-economic 
characteristics of the households and related factors 
linked to income generated from ILVs by the households. 
According to Bremer (2012), a multiple linear regres-
sion model is an extension of a simple linear regression 
model and is used to measure the association between 
two or more independent variables and a single continu-
ous dependent variable. For this study, the gross income 
obtained by each household from selling ILVs was treat-
ed as a continuous dependent variable and regressed 
against explanatory variables, as shown in Table 1.

The multiple linear regression equation is as follows:
A multiple linear regression model can be expressed 

as follows (Bremer, 2012):

Y = β0 + β1X1 + β2X2 + β3X3 + β4X4 + β5X5 + β6X6 +  
	 β7X7 + β8X8+ β9X9 + β10X10 + β11X11 + β12 X12 + β13X13	

(5)

where:
Y	 –	 income generated from ILV sales,
β0	 –	 intercept term,
β1 to β13 – regression coefficients,
X1	 –	 age of household head,
X2	 –	 gender of household head,
X3	 –	 education level of household head,
X4	 –	 household size,
X5	 –	 farm income per month,
X6	 –	 employment status of household head,
X7	 –	 size of land for production of ILVs,
X8	 –	 quantity of produce marketed,
X9	 –	 hiring of labour,
X10	–	  irrigation of ILVs,
X11	–	 seasonal production of ILVs,
X12	–	 costs of production per season,
X13	–	 price of ILVs per kg.

RESULTS AND DISCUSSION

This section gives a detailed description of the observed 
results for the socioeconomic characteristics of the 
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households in ORTDM, ANDM, and JGDM. The sec-
tion also provides a description of the ILVs grown and 
produced based on the observed results from ORTDM, 
ANDM, and JGDM respectively.

Socioeconomic characteristics of the 
households
When comparing the three district municipalities in 
terms of age, both the oldest and youngest respond-
ents were recorded at ORTDM, as indicated in Table 2. 
Regarding the household size, the descriptive results 
revealed that, from the three district municipalities, 
ORTDM has the largest number of household members, 
as shown in Table 2. This could be why ORTDM is de-
scribed as the largest district municipality in the ECP 
(ECDC, 2018). The descriptive results indicate that 
women dominate in the sampled households in all the 
three district municipalities regarding the production 
of ILVs. Maseko et al. (2017) also share similar find-
ings, stating that the availability of ILVs depends on the 

means of collection rather than cultivation, and women 
commonly collect ILVs. With reference to the level of 
education in the three district municipalities, the results 
revealed that most household heads who are participat-
ing in the production of ILVs are educated up to primary 
level education in all the districts. However, ORTDM 
recorded the highest number of household heads hold-
ing tertiary level education. 

Concerning farm income generated by the house-
holds, in all three districts, the majority of households 
are not earning adequate farm income. Those house-
holds that earn farm income focus more on exotic veg-
etable production and livestock farming. As stated by 
the households, this is because these two enterprises 
seem to generate more income than ILVs. Regarding 
the employment status of the household heads, the de-
scriptive results revealed that in all three district mu-
nicipalities, the household heads are unemployed, with 
ANDM having the highest unemployment rate. Regard-
ing the production status of ILVs, the descriptive results 

Table 1. Description of the hypothesized variables specified in the multiple linear regression model

Dependent variable Description of variable Anticipated sign

Y = Income generated from ILVs sales (ZAR) Continuous 

Explanatory variables

X1 = Age Actual age of a household head (years) +

X2 = Gender of a household head Dummy: 0 – male; 1 – female +/–

X3 = Education level for a household head Categorical: 0 – never went to school; 1 – primary education; 
2 – secondary education; 3 – tertiary education

+/–

X4 = Household size Actual size of household members (numbers) +/–

X5 = Farm income per month Actual income earned (ZAR) +

X6 = Employment status of a household head Dummy: 0 – employed; 1 – otherwise +/–

X7 = Size of land for ILVs’ production Actual size of land (hectares) +/–

X8 = Quantity of produce marketed Amount sent for marketing purposes in kilograms (continuous 
variable)

+/–

X9 = Hiring of labour Dummy: 0 – hire labour; 1 – otherwise +/–

X10 = Irrigate ILVs Dummy: 0 – irrigate ILVs; 1 – otherwise +

X11 = Seasonal production of ILVs Dummy: 0 – production of ILVs is seasonal; 1 – otherwise +/–

X12 = Costs of production per season Cost of production in ZAR (continuous variable) +/–

X13 = Price of ILVs per kilogram Selling price of ILVs in ZAR (continuous variable) +/–

Source: own compilation, 2021.
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Table 2. Descriptive statistics of socioeconomic characteristics in ORTDM, ANDM, and JGDM

ORTDM, ANDM & JGDM ORTDM ANDM JGDM

Variable Age Household size Household size Household size
N 136 136 136 135
Mean 52, 51 & 53 7 7 7
Std deviation 14, 13 & 12 3 2 2
Minimum 21, 28 & 27 3 3 3
Maximum 78, 77 & 76 15 14 13
Index Outcome Percentage (%) Percentage (%) Percentage (%)
Gender Male 36.2% 42% 42.3%

Female 63.8% 58% 57.7%
Level of education Never went to school 28.3% 23.2% 17.5%

Primary education 46.4% 54.3% 48.9%
Secondary education 16.7% 18.1% 29.2%
Tertiary education 8.7% 4.3% 4.4%

Farm income No income 43.5% 67.4% 56.9%
R1000-R3000 14.5% 5.8% 3.6%
Income from exotic vegetable sales 15.2% 7.2% 10.2%
Income from livestock sales 3.6% 1.4% 2.2%
>R3000 23.2% 18.1% 27%

Employment status Employed 27.5% 23.9% 29.2%
Unemployed 72.5% 76.1% 70.8%

ILVs production status Produce ILVs. 63.8% 61.3% 64.2%
Do not produce ILVs 36.2% 38.7% 35.8%

Size of land for ILV production 0.1 ha to 0.5ha 52.8% 57.4% 56.2%
0.6ha to 2ha 11.6% 3.7% 8.8%
Exotic vegetable production land size 35.5% 38.8% 35%

Reasons for not producing Do not eat ILVs 32.7% 37.7% 27.1%
ILVs grow naturally 63.3% 62.3% 72.9%
Old to participate in ILV farming 4.1%

Source of seedlings/seeds Purchase ILVs seeds 1.1% 57.6% 1.1%
Harvest seeds freely 51.7% 42.4% 41.6%
Purchase and harvest seeds 47.2% 57.3%

Irrigation of ILVs Irrigate ILVs 16.9% 18.8% 14.6%
Do not irrigate ILVs 83.1% 81.2% 85.4%

Sources of water Community tap 81.2% 13% 46.2%
Community taps and river 12.5% 53.8% 23.1%
Community taps and dam 6.3% 33.2% 30.8%

Reasons for not irrigating Require no irrigation 46.6% 43.3% 43.1%
Rain feed is enough to grow ILVs 50.7% 56.7% 55.6%
Scarcity of water 2.7% – 1.4%

Source: research survey, 2019.
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revealed a higher production of ILVs in all three district 
municipalities, with an observed higher production rate 
in JGDM. When it comes to land size for production of 
ILVs in the three district municipalities, the descriptive 
results established that most of the arable land is used 
for exotic vegetable production, with many households 
producing ILVs from less than 0.5 ha. For the house-
holds that are not producing ILVs, the descriptive results 
established that, in most cases, in all three district mu-
nicipalities, ILVs grow naturally, with JGDM recording 
the largest amount of ILVs growing naturally. 

Regarding the source of seeds/seedlings, the de-
scriptive results revealed that in ORTDM and ANDM, 
harvesting seeds/seedlings from the wild or home gar-
dens is the major source for acquiring seeds/seedlings. 
The results also revealed that in JGDM, producers rely 
highly on both purchasing and harvesting of ILVs seeds/
seedlings. Concerning the irrigation of ILVs, the de-
scriptive results in Table 2 show that in all three district 
municipalities, producers do not usually irrigate ILVs. 
For households that irrigate ILVs, the results revealed 
that, in ORTDM and JGDM, producers depend highly 
on community taps to irrigate ILVs, while in ANDM, 
most producers rely mostly on community taps and 
dams to irrigate ILVs. For producers that do not irrigate 
ILVs, the descriptive results explain that in the three dis-
tricts, the major reason for not irrigating ILVs is that 
rainwater is enough to grow these vegetables. 

ILVs grown in ECP
This section gives details on ILVs grown within the se-
lected districts of the Eastern Cape Province. The de-
tails are provided by ranking the ILVs grown the most to 
those grown the least in the selected district municipali-
ties of ECP. 

Within the 18 ILVs which are produced in ORTDM, 
the ILVs that are commonly grown are Amaranth, which 
is the most highly produced vegetable, and Chinese cab-
bage, Melon leaves, and Physalis peruviana L., Cauda-
tus L., which are the least produced ILVs, as shown in 
Table 3. The ILVs produced in the district are ranked in 
a list, with number one on the list presenting the most 
highly produced ILV and the last vegetables on the list 
representing the least highly produced ILVs in the dis-
trict. For ANDM, Table 3 shows that there are 18 ILVs 
which are produced in the district. Of these ILVs, Ama-
ranth is the most highly produced vegetable in the dis-
trict, as is indicated in the table, with Chinese cabbage 

Table 3. Indigenous leafy vegetables produced in ORTDM, 
ANDM and JGDM

Indigenous leafy vegetables Number of 
times mentioned Rank

ORTDM
Amaranth 84 1
Nightshade, Blackjack 64 2
Pumpkin leaves 41 3
Sonchus asper L. (Irwabe) 23 4
Common sow thistle (Ihlaba) 21 5
Lambs quarter, Hog plum (Iyeye) 18 6
Turnip 13 7
Pigweed 6 8
Sweet potato leaves, Coriacea  
Nannfd., Laportea peduncularis

5 9

Spider plant 2 10
Chinese cabbage, Melon leaves,  
Physalis peruviana L., Caudatus L.

1 11

ANDM
Amaranth 83 1
Nightshade 68 2
Blackjack 43 3
Pumpkin leaves 41 4
Physalis peruviana L. 28 5
Hog plum 23 6
Lambs quarter 20 7
Common sow thistle 17 8
Sweet potato leaves 12 9
Sonchus asper L., Coriacea Nannfd. 9 10
Turnip 7 11
Laportea peduncularis 6 12
Cucurbitaceae, Caudatus L. 3 13
Tomato leaves, Pigweed 2 14
Chinese cabbage 1 15
JGDM
Amaranth 86 1
Nightshade 78 2
Blackjack 55 3
Pumpkin leaves 49 4
Lambs quarter 34 5
Caudatus L. 13 6
Sweet potato leaves 11 7
Turnip 6 8
Pigweed 3 9
Laportea peduncularis 1 10

Source: research survey, 2019.
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being the least highly produced ILV in the district. For 
JGDM, there are 10 ILVs that are commonly grown, as 
shown in Table 3, and these vegetables are ranked in 
a list in the table. From the ILVs produced within the 
district, Table 3 shows that Amaranth is the most highly 
produced vegetable, with Laportea peduncularis being 
the least highly produced ILV in the district.

Contribution of ILVs to household income
To estimate the income generated from ILVs, a gross 
margin analysis was used, and the analyses for gross mar-
gin and total revenues for ORTDM, ANDM, and JGDM 
are shown in Table 4. The gross margin was measured 

per production season as descriptive results observed 
that many producers are cultivating ILVs on less than 
one hectare of land, so it was difficult to express gross 
margin per hectare. 

The gross margin analysis revealed that the high-
est returns per Rand invested in ORTDM are obtained 
from Amaranth, Nightshade, Lambs’ quarter, Pumpkin 
leaves, Melon leaves, and Blackjack. Amaranth, Night-
shade, and Chinese Cabbage are the ILVs observed to 
have higher returns per Rand invested in ANDM. In 
JGDM, Amaranth and Caudatus L. are noted to have 
higher returns per Rand invested. In light of the ob-
served results, Amaranth is the ILV which was found 

Table 4. Gross margin of ILV marketing per production season in ORTDM, ANDM, and JGDM

ILVs
TVC ZAR TR ZAR Gross margin

RRI (GM/TVC)
per production season

1 2 3 4 5
Grown in ORTDM

Amaranth R 23 545 R 131 438 R 107 839 4.58*

Nightshade R 4 050 R 49 800 R 45 750 11.29*

Lambs quarter R 4 800 R 39 000 R 34 200 7.12*

Turnip R 15 500 R 42 000 R 26 500 1.70

Sonchus asper L. R 1 800 R 4 375 R 2 575 1.43

Pumpkin leaves R 15 500 R 136 125 R 120 625 7.78*

Pigweed R 900 R 2 450 R 1 550 1.72

Common sow thistle R 150 R 350 R 200 1.33

Laportea peduncularis R 450 R 1 750 R 1 300 2.88

Melon leaves R 250 R 1 500 R 1 250 5.00*

Sweet potato leaves R 5 450 R 15 000 R 9 550 1.75

Hog Plum R 1 800 R 7 400 R 5 600 3.11

Blackjack R 150 R 850 R 700 4.66*

Coriacea Nannfd. R 200 R 700 R 500 2.50

Chinese cabbage R 750 R 1 500 R 750 1.00

Grown in ANDM

Pumpkin leaves R 45 000 R 124 875 R 79 875 1.77

Nightshade R 24 000 R 148 500 R 124 500 5.18*

Hog Plum R 7 200 R 27 000 R 19 800 2.75

Sweet potato leaves R 34 020 R 66 750 R 32 730 0.96
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to have high returns in all three district municipalities. 
This could be explained by the higher demand for this 
vegetable leading to larger amounts being produced, 
ultimately triggering higher returns. Again, the higher 
return observed for Amaranth indicates efficiency in the 
production of this vegetable, which has the potential to 
generate income for households.

In addition, in ORTDM, Chinese Cabbage had 
fewer returns per Rand invested. This could be because 
of the low demand for this vegetable within the dis-
trict or possibly the lower production due to the poor 

resistance of this vegetable to disease and some weath-
er conditions, which therefore prompts inconsistent 
supply and consequently triggers lower returns. Sweet 
potato leaves had a minimal return per Rand invested in 
ANDM and JGDM. The reason for this may be that this 
vegetable does not grow in large amounts in ANDM 
and JGDM, which therefore limits its availability. The 
limited availability of sweet potato leaves may there-
fore result in a lower demand, hence less returns are 
realised in comparison with other ILVs sold within the 
districts.

Table 4 – cont.

1 2 3 4 5
Amaranth R 30 000 R 222 000 R 192 000 6.40*

Lambs quarter R 3 080 R 14 000 R 10 920 3.54

Blackjack R 100 R 350 R 200 2.00

Coriacea Nannfd. R 1 200 R 3 850 R 2 650 2.20

Tomato leaves R 600 R 1 500 R 900 1.50

Pigweed R 1050 R 2 100 R 1 050 1.00

Caudatus L. R 1200 R 2 450 R 1 250 1.04

Common sow thistle R 150 R 350 R 200 1.33

Cucurbitaceae R 600 R 1750 R 1 150 1.91

Physcalis peruviana L. R 4050 R 17 250 R 13 200 3.25

Sonchus asper L. R 600 R 2 100 R 1 500 2.50

Laportea peduncularis R 1050 R 3 150 R 2 100 2.00

Chinese cabbage R 670 R 4 500 R 3 830 5.71*

Turnip R 13 900 R 31 500 R 17 600 1.26

ILVs grown in JGDM

Amaranth R 30 000 R 208 500 R 178 500 5.95*

Nightshade R 37 405 R 103 000 R 65 595 1.75

Pumpkin leaves R 101 050 R 228 000 126 950 1.25

Turnip R 8 000 R 18 000 R 10 000 1.25

Sweet potato leaves R 21 000 R 46 500 R 25 500 1.21

Lambs quarter R 20 090 R 49 500 R 29 410 1.46

Pigweed R 200 R 500 R 300 1.50

Laportea peduncularis R 150 R 500 R 500 3.33

Caudatus L. R 1050 R 7 500 R 6 450 6.14*

TVC – total variable costs, TR – total revenue, GM – gross margin, RRI – returns per rand invested. *Denotes higher RRI (> 4.00).
Source: research survey, 2019.
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Determinants of income generated  
from ILV sales
For determining factors influencing the income gener-
ated from ILV sales by rural households in ECP, a multi-
ple linear regression model was used. The estimated re-
sults are presented in Table 5. The independent variables 
that were quantified included socioeconomic and other 
factors related to the marketing of ILVs. For all the inde-
pendent variables with a positive coefficient, this means 

that as any of these variables increases, so does the in-
come from ILV sales, as is indicated in Table 5. For the 
independent variables with a negative coefficient, it im-
plies that as these variables increase, the income gener-
ated from ILVs decreases. 

The amount spent on ILV production was found to be 
positively significant at a 1% level in ORTDM and a 5% 
level in ANDM, as shown in Table 5. This implies that, 
as household farmers invest more in ILV production, 

Table 5. Factors influencing income generated from ILV sales in the Eastern Cape Province

Variables B Std. Error T statistics Sig. 
1 2 3 4 5

ORTDM

Constant 4.592 –.231 .819

Gender –.163 1.200 –1.057 .301

Age .154 4.211 1.012 .322

Education –.037 7.572 –.241 .811

Household size –.132 1.805 –.974 .340

Farm income .025 3.910 .190 .851

Employment status –.362 1.554 –2.401 .024**

Hiring of labour .133 1.961 .940 .357

Amount spent on ILV production .502 .955 3.773 .001***

Irrigation of ILVs .065 1.068 .474 .640

Seasonal production of ILVs .199 1.356 1.508 .145

Price of ILV per kg .315 2.093 2.194 .038**

F value – 4.64, R square – 0.680, adjusted R square – 0.533, observations – 136.

ANDM

Constant 3.888 –.280 .782

Gender –.184 1.230 –1.339 .195

Education –.142 8.431 –.990 .334

Household size .118 2.114 .867 .396

Farm income .093 4.174 .736 .470

Employment .016 1.390 .115 .909

Amount spent on ILV production .305 .843 2.099 .048**

Seasonal production of ILVs .245 1.141 1.786 .088*

Price of ILV per kg .377 2.164 2.547 .019**

F value – 6.83, R square – 0.723, adjusted R square – 0.617, observations – 136.
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there is a higher likelihood of increased income from ILV 
sales. Up to this point, there few if any previous reviews 
linking the money invested in ILV production with in-
come generation. Again, in ORTDM, employment status 
had a negative coefficient and was statistically signifi-
cant at a 5% level. These results could mean that as the 
number of employed members increases in a household, 
there is the possibility of decreased income from ILVs. 
The reason for this could be that household members are 
likely to participate less in ILV production due to time 
spent at work, thus triggering inferior production output 
and ultimately lowering sales. Similarly, Khoza et al. 
(2019) argue that livelihoods in rural areas are strongly 
affected by household socioeconomic factors, which in 
turn influence the economic behaviour within house-
holds, thus affecting market participation decisions.

In ANDM, seasonal production of ILVs was statisti-
cally significant at a 10% level with a positive coeffi-
cient. These results could be explained by the fact that, 
as ILVs become available on a seasonal basis, there is 
a higher chance of increased income from ILV sales. 
This can be further explained by the fact that produc-
ers possibly increase prices of ILVs when it is not the 
season to grow these vegetables, therefore resulting in 
greater revenues due to higher demand. Mahlangu et al. 

(2021) also report that the demand for ILVs has the po-
tential to be an essential income stream, especially for 
rural households.

Regarding the price of ILVs per kg, this variable was 
statistically significant at a 5% level, with a positive 
coefficient in all three district municipalities (ORTDM, 
ANDM, and JGDM). These results reveal that, as the 
price of ILVs increases per kg, there is a greater pos-
sibility of income generated from ILV sales to increase. 
Lastly, in JGDM, regression estimates confirmed a neg-
ative relationship at a 5% level between household size 
and income generated from ILVs. This implies that, 
as the number of household members increases, there 
is a likelihood of decreased income from ILV sales. 
Mahlangu et al. (2021) also observed similar compa-
rable findings that most ILV producers set their prices 
based on the market price, with few setting their prices 
as uttered by buyers, and this is likely to lead to lower 
income generated. However, producers seemed not to 
have a problem with the pricing strategy as they man-
aged to sell larger quantities of these vegetables. This 
means that, regardless of the pricing strategy used, pro-
ducers can still generate income from ILVs to supple-
ment the family income and provide for the basic needs 
of the household (Mahlangu et al., 2021).

Table 5 – cont.

1 2 3 4 5
JGDM

Constant 1.817 .633 .536

Gender –.362 1.745 –1.571 .137

Education .142 1.555 .614 .548

Household size –.557 4.816 –2.513 .024**

Farm income –.151 3.035 –.766 .455

Employment .213 2.010 .894 .385

Amount spent on ILV production .084 2.279 .331 .745

Price of ILV per kg .477 2.505 2.421 .029**

Age .130 8.398 .451 .659

Irrigation of ILVs .051 2.027 .204 .841

Seasonal production of ILVs –.296 1.921 –1.248 .231

F value – 2.09, R square 0.583, adjusted R square – 0.503, observations – 135.
***, ** and * indicate significance levels at 1%, 5%, and 10% respectively.
Source: research survey, 2019.
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CONCLUSION

This study concludes that there is high dominance of 
women in both the production and marketing systems 
of ILVs, with most of these producers having completed 
primary education. Sellers generate income greater than 
R3000 per production season where most ILV produc-
ers and sellers are classified as unemployed. Producers 
produce ILVs from a land size ranging between 0.1 and 
2 hectares of land since these vegetables are commonly 
grown in all three district municipalities covered by the 
study. All three district municipalities covered in the 
study either purchase seeds of ILVs or harvest the seeds 
from home gardens and open fields. In all three district 
municipalities, ILVs are generally not irrigated since 
rainwater is sufficient to grow these vegetables. 

The study further concludes that in ORTDM, ILVs 
such as Amaranth, Nightshade, Lambs’ Quarter, Pump-
kin leaves, Melon leaves, and Blackjack have the po-
tential to contribute significantly to household income. 
In addition, in ANDM, Nightshade, Amaranth, and Chi-
nese cabbage show the potential to contribute towards 
household incomes in the district, while in JGDM, 
Amaranth and Caudatus L. show a positive contribution 
towards income generated from ILV sales. In addition, 
regression estimates confirmed that, in all three district 
municipalities covered by the study, the price of ILV per 
kg has a positive influence on the income generated from 
ILVs. Again, in ORTDM and ANDM, the amount spent 
on ILV production has a positive influence on the income 
generated from ILVs. In ORTDM, the employment sta-
tus of the household head negatively influences the in-
come generated from ILVs, while in JGDM, household 
size negatively influences the income generated from 
ILVs. Lastly, in ANDM, seasonal production of ILVs 
positively influences the income generated from ILVs. 

POLICY RECOMMENDATIONS

The Department of Agriculture in the Eastern Cape Prov-
ince should empower women with training and work-
shops on the production of ILVs for improved partici-
pation in ILV production because women are found to 
dominate in both the production and marketing systems 
of ILVs. This can lead to improved production output and 
ultimately attract larger markets for ILVs. For this to be 
successful, stakeholders involved in the food production 
system in South Africa should also strengthen the policy 

for ILVs as a valid food source and source of income. 
Indigenous Leafy Vegetables like Amaranth, Pumpkin 
leaves, and Nightshade seem to be dominant and highly 
produced ILVs, this means that improved investment 
from the department of agriculture could be vital. This 
can be done by improving both the production value 
chain and marketing channels for ILVs where govern-
ment officials disseminate information to both producers 
and sellers of ILVs about standard procedures which can 
guide producers to not only sell ILVs at informal markets 
but to participate at formal markets as well. In addition, 
the Department of Agriculture should offer workshops to 
ILV producers on understanding the nature of marketing 
since the price of ILV per kg and the amount invested 
in ILV production seem to influence revenues in a posi-
tive way. This may assist producers to be innovative in 
pricing and marketing strategies or even to adopt pricing 
and marketing strategies which are commonly used with 
agricultural commodities so as to have a larger market 
gain for ILVs. Lastly, further research should look at 
the ILV production value and marketing channels as it 
is acknowledged that these areas of research are weaker 
throughout the South African Provinces. 
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