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Abstract. The purpose of this paper was to identify the fac-
tors influencing households to diversify rural on-farm liveli-
hood activities in Intsika Yethu Local Municipality. This is
against a background where literature suggests low liveli-
hoods diversification among rural households despite several
claimed benefits of diversification. Cross-sectional survey
data was randomly collected for this study in October 2018
from 190 rural households in Intsika Yethu Local Munici-
pality. A structured questionnaire was used for that purpose.
Ordered logistic regression analysis was used to analyze the
data. The results showed that diversification of on-farm live-
lihood activities was influenced by the gender of household
head, education level of household head, household size, and
number of livestock units owned. To promote on-farm live-
lihoods diversification in rural areas, the paper suggests tar-
geting gender differential, informal education and awareness,
labor dynamics associated with on-farm livelihood activities
and household livestock units.

Keywords: on-farm livelihood diversification, rural households,
ordered logistic regression, Intsika Yethu Local Municipality

INTRODUCTION

Diversification of rural livelihoods has become a seri-
ous subject of conceptual and policy-based research
because farming income has come under pressure due
to population explosion (Munhenga, 2014). Livelihood

diversification is defined by several scholars in differ-
ent ways. It is the combination of activities and choices
(Martin and Lorenzen, 2016) as a means of gaining a liv-
ing (Loison, 2015); comprises the capabilities, assets,
and activities required for a way of living (Dixon et al.,
2004; Scoones, 2009). It is also defined as the course by
which households establish progressively diverse live-
lihood portfolios (Niehof, 2004); adequate stocks and
flows of cash to meet basic needs (Hilson, 2016), and
a form of self-insurance (Barrett et al., 2001). Hilson
(2016) defines livelihood diversification as a process by
which household members construct a diverse portfo-
lio of activities and social support capabilities in their
struggle for survival and in order to improve their stand-
ards of living. Furthermore, Brandth and Haugen (2011)
refer to livelihood diversification as income strategies of
rural individuals in which they increase their number of
activities, regardless of the sector.

As most poor people live in rural areas of develop-
ing countries and depend on agriculture for their liveli-
hood, the key to eradicating current suffering must lie
in the creation of dynamic rural communities founded
upon diversification of livelihood strategies (Dixon et
al., 2004). Livelihood diversification is widely under-
stood as a form of self-practice in which people ex-
change some foregone expected earnings for reduced
income variability achieved by selecting a portfolio of
assets and activities (Abdulai and CroleRees, 2001; Kim
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and Frongillo, 2007; Reardon et al., 2007). Due to high
risks associated with the agricultural sector — such as
drought and climate change — and poverty occurrences,
poorer rural households with constraints of critical as-
sets will be forced to engage in alternative incomes by
participating in low-yield and sometimes risky non-farm
activities (Reardon et al., 2007; Loison, 2015; Makita,
2016; Martin and Lorenzen, 2016). A study conducted
in Ethiopia by Belay and Bewket (2015) notes that the
complex inter-linkages of poverty, population growth
and environmental degradation cause a decline in farm
plot sizes leading to landlessness and expansion of farm-
ing to marginal lands. As a result, rural households are
forced to engage in a number of livelihood strategies to
mitigate the risk of poverty and malnutrition.

Different scholars mentioned several types of live-
lihood diversification activities. There are four distinct
rural livelihood strategies, namely: on-farm agricultural
production, unskilled on-farm or off-farm wage employ-
ment and non-farm earnings from trade, commerce and
skilled employment. The fourth mixed strategy combines
all the three strategies (Gebru and Beyene, 2012; Hilson,
2016; Sherren et al., 2016). The components of rural
livelihood diversification are also classified by sector as
farm or non-farm, by function as wage employment or
self-employment or by location as on-farm or off-farm
(Bowen and De Master, 2011; Loison, 2015). It is also
argued that rural people establish their livelihoods via
three main strategies: agricultural intensification; liveli-
hood diversification; and migration (Barrett et al., 2001).

A comprehensive body of research revealed that ru-
ral households, especially in African countries, are re-
source-poor, which leads to vulnerable livelihoods (De-
vereux, 2001; Ellis and Freeman, 2004). Regasa (2016)
pointed out that either lack of or limited access to crucial
assets such as environmentally-friendly technologies or
credit, and lack of arable land and finance is what forces
rural households to engage in low-return strategies. Due
to such a tight resource access, Murphy (1999), Bar-
rett et al. (2001) and Stifel (2010) argued that the entry
to more worthwhile farm and non-farm livelihood ac-
tivities is stringent. Regasa (2016) reports that people
negatively affected by such constraints in rural areas are
those who rely on farming as a major livelihood activ-
ity, and yet have insufficient assets to produce a surplus
from their agricultural activities.

Against this background, the paper estimated factors
influencing households’ decision to engage in multiple
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on-farm livelihood activities. The findings of this paper
could serve as a point of reference for follow-up studies
in South Africa, and could also be used as input for rural
development strategies in Intsika Yethu Local Munici-
pality to inspire rural households to engage in multiple
on-farm livelihood activities that will eventually lead to
high returns in terms of income generation. The find-
ings of the study will therefore serve as a foundation
for policymakers and developmental agencies such as
the Department of Rural Development and Agrarian Re-
form (DRDAR).

MATERIAL AND METHODS

Study area

Intsika Yethu Local Municipality is one of six local
municipalities situated within the Chris Hani District
Municipality (CHDM) in the Eastern Cape Province of
South Africa. According to Mgxashe et al. (2000) the
municipality was established pursuant to the 1998 Mu-
nicipal Structures Act, and consists of two main towns,
namely Cofimvaba and Tsomo. Intsika Yethu Local Mu-
nicipality covers the greater part of the province, which
until 1994 was known as the Transkei. It has a total area
of about 3,041 km? (Mgxashe et al., 2000). The average
minimum temperature ranges from 24°C in September
to 29°C between December and February, and winter is
said to be cold. The lowest temperatures are recorded
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in June and July when the mercury levels drop to about
12°C on average (Gidi, 2013). Further, the area is said
to experience winds of low to moderate speeds and vari-
able direction, and wind affects the cultivation of crops
like tobacco, cotton and citrus (Gidi, 2013). The study
by Manona (2005) notes that the rainfall in Intsika Yet-
hu Local Municipality is relatively high from November
to April (401-500 mm) and low from May to October
(151-200 mm). This implies that summer is the suitable
season for crop production, especially maize.

Data and empirical model used

The study used a cross-sectional field survey whereby
data was gathered from 190 households using the availa-
bility sampling method with respect to 4 randomly select-
ed villages of Intsika Yethu Local Municipality. Ordinal/
ordered logistic regression was used to analyze the fac-
tors influencing households’ decisions to engage in mul-
tiple on-farm livelihood activities. The calculations were
based on the Simpson Index of Diversification (SID).

Simpson Index of Diversification (SID)

In literature, the extent of households’ livelihood diversi-
fication is mostly measured with diversification indices.
The vector of income share in association with different
income sources is most commonly used as a measure
of income diversity (Khatun and Roy, 2012; Babatunde
and Qaim (2010). The definition of diversification re-
lates to the number of sources of income and the bal-
ance among them. The Simpson index of diversity is
widely used to measure diversity, including by Khatun
and Roy (2012), Shaha (2010) and Hill (1973). Joshi et
al. (2004) also adopted the Simpson index to compare
crop diversification in several South Asian countries.
Datta and Sing (2011), Babatunde and Qaim (2010) and
Sujithkumar (2007) used the diversity index to quantify
the income and livelihood diversification. Following the
above-cited studies, this paper also employed the Simp-
son index of diversity because of its simplicity in terms
of computing, wider applicability and robustness. The
formula for the Simpson index of diversity is given in
Equation 1 (Yobe, 2016; Khatun and Roy, 2012).

SID=1-3", Pi? (1)

where:
SID = Simpson index of diversity
n = total number of income activities
Pi = income proportion of the i™ income source
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The value of SID ranges from zero (0) to one (1).
However, in cases where there is only one source of in-
come, i.e. Pi = 1, then SID = 0. Therefore, households
with the most diversified income sources have the larg-
est SID; on the other hand, households with the less
diversified income sources are associated with a small-
est SID. For the least diversified households (i.e. those
depending on a single income source), SID takes on
its minimum value of 0. The upper limit for SID is 1,
and depends on the number of income sources avail-
able and their relative shares in total household income.
The higher the number of income sources and the more
evenly distributed the income shares, the higher the val-
ue of SID.

Below is how the SID model was expressed in this

paper:
sto =137 (a0« G+ f
(o <+ + G+ )

Where; cti = cattle income, spi = sheep income, gti =
goat income, pgi = pig income, cki = chicken income,
pci = potato crops income, cci = cereal crops income,
vei = vegetable crops income, and /ci = legume crops
income.

)

Based on SID values, the level of livelihood diversi-
fication is defined as following:

1) No diversification (SID < 0.01)

2) Low level of diversification (SID = 0.01-0.25)

3) Medium level of diversification (SID = 0.26—0.50)

4) High level of diversification (SID = 0.51-0.75)

5) Very high level of diversification (SID > 0.76)

A number of socioeconomic factors, institutional
factors and household characteristics that encourage
a typical household from Intsika Yethu Local Munici-
pality, Eastern Cape Province of South Africa to diver-
sify its on-farm livelihood activities can be determined
with the use of regression analysis, as detailed in the
following section.

Ordered Logistic Regression (OLR)

Ordered logistic regression, also called ordinal logit re-
gression, is similar to binary logistic regression. How-
ever, the latter allows for a dependent variable with only
two categories (Holst and Martens, 2016). Ordered lo-
gistic regression models are based on the principles of
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binary logistic regression. However, an ordered logistic
regression model allows for a dependent variable with
multiple categories that have a meaningful order.

Tsue (2015) defines the ordered logit model as
a regression model for ordinal dependent variables. The
model can be thought of as an extension of the logistic
regression model that applies to dichotomous depend-
ent variables, allowing for more than two (ordered)
response categories. It is also noted that the model is
applicable only to data that meets the proportional odds
assumption that the relationship between any two pairs
of outcome groups is statistically the same (Tsue, 2015).
Historically, the ordered logistic regression model was
referred to as the constrained cumulative logit model,
as proposed by Walker and Duncan (1967). Later, it
was called the proportional odds model by (McCullagh,
1980; Ananth and Kleinbaum, 1997).

A study by Dong (2007) used the ordered logistic re-
gression model to study self-efficacy in colorectal can-
cer screening. Adepoju and Adegbite (2009) also used
the ordinal logistic model in studying the relationship
between staff categories (as outcome variable) with gen-
der, indigenous status, educational qualification, previ-
ous experience and age treated as explanatory variables.

Adeyemo and Kayode (2015) used the ordered logis-
tic regression model to identify factors influencing sus-
tainability of a community in the study entitled “Factors
influencing sustainability of community-driven develop-
ment approach of World Bank in south western Nigeria.”
Alemu (2015) also applied the ordered logistic regression
model in the study entitled “Determinants of wheat yield
variation of smallholders in south eastern Ethiopia.” The
study attempted to identify factors that affect the prob-
ability of wheat yield to be relatively low, medium or
high among farm households in south eastern Ethiopia.

Jepson and Vandewalle (2016) also used the ordered
logistic regression model in the study entitled “House-
hold water insecurity in the global north: a study of
rural and peri-urban settlements on the Texas—Mexico
border.” With the use of the model in question, the study
attempted to identify household characteristics that
are more likely to result in water insecurity in Texas—
Mexico border. A recent study entitled “Determinants of
Animal Protection Policy (APP)” by Holst and Martens
(2016) also employed the ordered logistic regression
model to determine the influence of economic develop-
ment, democracy, and civil society on policy variations
between 48 countries.
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Another recent study by Adanacioglu (2017) used
the ordered logistic regression model in a project enti-
tled “Factors affecting farmers’ decisions to participate
in direct marketing: a case study of cherry growers in
the Kemalpasa District of Izmir, Turkey.” In the study,
the model in question was used to analyze the effects of
agricultural businesses and demographic features on the
tendency of growers to choose direct marketing chan-
nels in cherry selling. Suharyanto and Indrasti (2017)
also applied the ordered logistic regression model in
a study entitled “Assessment of food security determi-
nants among rice farming households in Bali province.”
In the study, socioeconomic factors that affected house-
hold food security levels were estimated using ordered
logistic regression. More recently, Nengovhela et al.
(2018) also used the ordered logistic regression to es-
timate the determinants of indigenous fruits consump-
tion frequency among rural households in South Africa.
The dependent variable was the ordered categorical
indigenous fruits consumption frequency (Y = 1: high
consumption level — daily consumers; Y = 2: neutral
consumption level — weekly consumers; Y = 3: low con-
sumption level — monthly consumers).

Guided by previous literature, this paper applied
the ordered logistic regression model to determine the
factors influencing rural households’ diversification of
on-farm livelihood activities based on the following
ordered categories of household on-farm livelihood di-
versification: [1 = No diversification (SID < 0.01), 2 =
Low level of diversification (SID = 0.01 — 0.25), 3 =
Medium level of diversification (SID = 0.26 — 0.50), 4 =
High level of diversification (SID = 0.51 — 0.75) and 5
= Extremely high level of diversification (SID > 0.76)].

Following an approach by Tsue (2015), a typical
logistic regression model was used as illustrated in
Equation 3:

yr=xpte €)

where: y* is the exact but unobserved dependent vari-
able (SID), x is the vector of independent variables and
B is the vector of regression coefficients which are to be
estimated. While y* cannot be observed, the categories
of response can be observed instead:

Lif y* <y

2ifpuy <y*<p,

3if py <y* <y

Nif py<y*
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Then the ordered logit technique will use the obser-
vations on y, which are a form of censored data on y*, to
fit the parameter vector 3. However, since the depend-
ent variable (y) is categorized, the following model is
specified:

pY<i)=p, ... tp (4)

p(YSZ) — p1+'”+pi (5)
1_P(y§i) Pia Tt

logit(Y<i)=1In [MJ i=lk (6
1=p(y=i)
The cumulative logistic model for ordinal response
data is given by:

logit=(Y<i)=o,+BX, + ... + B, Xpni=1,... (7)

odds(Y<i)=

The model follows then that the cumulative odds are
given by:
odds (Y <1i) = exp(a,i) exp(B,.X, + ... + X, )
i=1,...
By fitting the variables into the model, the model
was represented as illustrated in Equation 9.

Table 1. Basic sample statistics summary

SID = f,Age + f,Gender + f;Marital status +
S.Education level + fsHousehold size +
pcLand size + B, Access to credit + )
psMembership CBOs + f,Market distance +
S Employment status + ¢

RESULTS AND DISCUSSION

This section presents the findings of the study. Firstly,
descriptive statistics of all the sampled households are
presented; this is followed by a summary of on-farm
livelihood activities that rural households pursue, the es-
timated livelihood diversification index and factors that
influence rural households to diversify their on-farm
livelihood strategies.

Descriptive statistics of all households
sampled

Table 1 below presents the basic sample statistics from
the study area. A total of 190 respondents were con-
sidered for this study with a mean household head age

Variables N Min Max Mean Std. dev.  Skewness

Age 190 1 6 3.42 1.466 —0.118
Gender 190 0 1 0.45 0.499 0.213
Education level 190 0 3 1.11 1.066 0.440
Marital status 190 0 3 0.96 1.041 0.842
Employment status 190 0 2 0.53 0.656 0.867
Household size 190 1 11 3.06 2.461 1.787
Land ownership 190 0 1 0.86 0.345 -2.130
Credit access 190 0 1 0.26 0.439 1.116
Membership to CBOs 190 0 0 0.00 0.000 -

Extension service 190 0 0 0.00 0.000 -

Distance to market 190 0 3 1.19 1.279 0.284

Key: age (0 = less than 20; 1 = 20-29; 2 = 30-39; 3 = 40-49; 4 = 50-59; 5 = 60—69; 6 = more than
70), gender (0 = female; 1 = male), education level (0 = no education; 1 = primary education; 2 =
secondary education; 3 = tertiary education), marital status (0 = single; 1 = married; 2 = divorced; 3
= widowed), employment status (0 = unemployed; 1 = employed; 2 = retired), access to land (0 = no;
1 =yes), access to credit (0 = no; 1 = yes), membership to cbos (0 =no; 1 = yes), access to extension
service (0 =no; 1 = yes), distance to market (0 = below 10 km; 1 =10 to 15 km; 2 =15 to 20 km; 3

= over 15 km).

www.jard.edu.pl
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between 40 and 49 years. The mean education level
was 1, which implies that, on average, respondents were
educated up to primary level. Basic statistics also sug-
gest that the sample included more females than males.
Sample results further reveal an average household size
of 3 family members with a minimum of 1 and a maxi-
mum of 11. The mean marital status and employment
status was 0.96 and 0.53, respectively, implying that, on
average, the majority of respondents were married and
unemployed. Sample statistics also suggest that most re-
spondents had access to land. However, the basic sam-
ple statistics reveal that the majority of respondents did
not have access to credit.

In terms of extension service and membership to
community-based organizations, basic sample results
indicate that there are no respondents who have access
to any of these services. Lastly, with reference to dis-
tance to market, the basic sample statistics indicate that,
on average, the majority travel between 10 to 15 kilom-
eters to market. The distribution was mostly positively
skewed, with the exception of household-head age and
land ownership variables, as shown in Table 1. Most of
the characteristics had a skewness value below 1, with
the exception of household size and access to credit.
This implies that the distribution did not differ signifi-
cantly from a normal symmetric distribution.

On-farm livelihood activities in the study
area

This section presents common on-farm livelihood activ-
ities pursued by rural households covered by this study.
Figure 2 presents the reported common types of on-farm
livelihood activities in the study area.

The results indicate that cattle production is the most
common livelihood activity in the study area (30.9%),
followed by goat keeping (25.8%). Sheep and chicken
keeping both stand at 10.3%, and lastly, production of
legume crops and piggery are the least popular liveli-
hood strategies in the study area (1.0% and 2.1%, re-
spectively). These findings suggest that rural on-farm
livelihood activities in the study area are dominated by
livestock production (79.38%) with minor cropping ac-
tivities (20.62%). Several previous studies acknowledge
that most poor African farmers depend on livestock (Nin
et al., 2007; Seo and Mendelsohn, 2008; IFAD, 2009;
FAO, 2009; IUCN, 2010) which is normally kept as in-
surance when crops fail (Fafchamps et al., 1998). Multi-
ple direct and indirect benefits of livestock, as suggested
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Fig. 2. Distribution of common on-farm livelihood activities
in the study area

by Pica-Ciamarra et al. (2011), also further explain the
dominance of livestock in rural on-farm livelihoods ac-
tivities. These findings further reveal that small livestock
plays a more important role in main livestock livelihood
activities (48.45%) than large livestock (30.93%).

With reference to crops, the results suggest that hor-
ticultural crops dominate the crop livelihood activities
(14.43%) compared to cereals (6.19%). The respond-
ents noted that due to climate change, most rural farm-
ers were focusing on irrigated horticultural crops rather
than on field cereal crops.

Degree of on-farm livelihood diversification

This section presents the extent of household on-farm
livelihood diversification in the study area. Table 2 illus-
trates the distribution of households into different levels

Table 2. Distribution of households into different levels of
diversification

Number of Percentage Level of livelihood

SID range households (%) diversification
<0.01 166 87.4 no
0.01-0.25 4 2.1 low
0.26-0.50 14 7.3 medium
0.51-0.75 6 32 high
0.76 > 0 0 very high

SID mean = 0.05, SID minimum = 0.00, SID maximum = 0.65.
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of on-farm livelihoods diversification with frequencies
and percentages.

The results indicate a minimum diversification in-
dex of 0 (SID = 0.00), a maximum of 0.65 (SID = 0.65)
and a mean of 0.05 (SID = 0.05). On average, the re-
sults suggest that the household on-farm livelihood di-
versification index (SID = 0.05) is low, with 87.4% of
the respondents reporting no diversification at all, and
only 3.2% having a high livelihood diversification in-
dex. The respondents reported that they were more into
non-farm livelihood activities than on-farm activities
due to several challenges facing the latter, ranging from
climate change to poor institutional support (missing
rural markets, poor extension and lack of credit to sup-
port on-farm livelihoods activities). These results are
consistent with findings by Megbowon and Mushunje

Table 3. Determinants of rural on-farm livelihood diversification

(2018) and Yobe (2016) who also established that ru-
ral households in the Eastern Cape and KwaZulu-Natal
provinces of South Africa are highly vulnerable to vari-
ous kinds of climate, mainly because of a low level of
diversification of farm activities.

Determinants of on-farm livelihood
diversification

This section presents the econometric results for the fac-
tors that influence households to engage into multiple
rural on-farm livelihood activities. The previous section
noted a low on-farm livelihood diversification index
(0.05) among rural households; this section estimates
factors that influence on-farm livelihood diversification
at household level as summarized in Table 3. The par-
allel lines test (which assesses whether the assumption

Predictor variables Estimate Std. error Sig.

(1) Age of household head 0.380 0.345 0.271

(2) Gender of household head —1.985 0.895 0.027**

(3) Education level 1.551 0.528 0.003%**
(4) Marital status 0.205 0.442 0.643

(5) Employment status -1.177 0.803 0.143

(6) Household size 0.833 0.179 0.000%**
(7) Land ownership —0.998 0.851 0.241

(8) Credit access -0.269 0.958 0.779

(9) Distance to market 0.339 0.316 0.284

(10) Number of livestock owned 0.025 0.011 0.021%**

Model fitting information Goodness of fit Pseudo R-squared
Model —2Log o quared Sig. Chi-squared Sig
Likelihood
Intercept only ~ 190.204 Pearson 158.488 1.000 Nagelkerke 0.769
Final 63.570 126.63 0.000 Deviance 63.570 1.000
Test of parallel lines
Model -2 Log likelihood Chi-squared Sig.

Null hypothesis 67.865 0.998
General 57.215 6.355

***Significant at 1% level. **Significant at 5% level. *Significant at 10% level.
www.jard.edu.pl 379
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that the parameters are the same for all categories is
reasonable) was cogent with a large p-value of 0.998
which is greater than the 5% significance level. This im-
plies that the proportional odds assumption appears to
have held for the general model. As for the coefficient
of determination, pseudo R-squared was computed to
summarize the proportion of variance in the dependent
variable associated with the predictor variables. In the
model, a Nagelkerke R? of 76.9% was obtained, im-
plying that most of the variation was explained by the
model. Concerning the goodness of fit, the large signifi-
cant value (Pearson’s chi-squared statistic = Sig. 1.000;
chi-squared statistic based on the deviance = Sig. 1.000)
implies that the data and the model predictions are simi-
lar, and the models’ estimates fit the data at an accepted
level.

The model used to analyze this objective was dis-
cussed in detail above under the data analysis section.
Diversification was measured on ordinal terms; very
high diversification (> 0.76 = 5), high diversification
(0.51-0.76 = 4), medium diversification (0.26—0.50 =
3), low diversification (0.01-0.25 = 2), and no diversi-
fication (< 0.01 = 1). These diversification levels were
used as dependent variables in the Ordered Logit Re-
gression Model. The interpretation shall be that a higher
net value (5) indicates a high diversification while a low
net value (1) indicates a low (no) diversification. The in-
terpretation is as follows: a positive estimate value [or-
dered log-odds (logit) regression coefficient] indicates
that an increase in that variable increases diversification
(thus encourages diversification), while a negative esti-
mate value [ordered log-odds (logit) regression coeffi-
cient] indicates that an increase in that variable decreas-
es (discourages) diversification.

Gender: model results confirm a negative associa-
tion between household head gender and on-farm live-
lihood diversification. The results reveal that for every
unit positive change in household head gender (mov-
ing from female to male-headed households), there is
a 1.985 decrease in the log odds of on-farm livelihood
diversification, holding all other independent variables
constant (thus, it discourages diversification). These
findings, therefore, suggest that female-headed house-
holds are more likely to engage in multiple on-farm
livelihood diversifications than their male-headed coun-
terparts. Several comparable previous studies argue that
female-headed households are more likely to diversify
their livelihoods than male-headed households mainly
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because of culture, where female-headed household are
expected to take care of children left by their fathers
(Agyeman et al., 2014; Manjur et al., 2014; Mukotami,
2014). Other studies, however, note that male-headed
households are more likely to diversify their on-farm
livelihoods than female-headed households arguing that
male-headed households have the energy to take extra
activities during off days, and take up some other activi-
ties that add to their total income to improve household
welfare (Mutenje, 2010). The observed variation may be
explained by cultural differences from the study areas,
including the decline in gender barriers.

Level of education: the model confirms a positive
association between the level of education and on-farm
livelihood diversification. The results indicate that for
every unit increase in household head education, there
is a 1.551 increase in the log odds of on-farm livelihood
diversification, holding all other independent variables
constant (thus, it encourages diversification). These
findings therefore suggest that as household head edu-
cation increases, so does on-farm livelihood diversifica-
tion. These findings are consistent with those by Echebi-
ri et al., Nwaogu (2017); Agyeman et al. (2014); Asmah
(2011), Saha and Bahal (2016) and Babatunde and Qaim
(2010) who noted that higher education attainments im-
prove the households’ understanding of farming prac-
tices and related issues. Contrary to the above statement,
it is popularly believed that educated household heads
are less likely to diversify their on-farm livelihood ac-
tivities mainly because a high level of education places
an individual at higher levels of specialization, more of-
ten characterized by a single livelihood option (formal
employment).

Household size: the model results confirm a positive
association between household size and on-farm live-
lihood diversification. The results show that for every
unit increase in household size, there is a 0.833 increase
in the log odds of on-farm livelihood diversification
by households, holding all other independent variables
constant. These findings suggest that as household size
increases, so does on-farm livelihood diversification.
This may be possible because large household sizes
mean more hands (family labor) to handle more on-farm
livelihoods that are typically labor-intensive, as well as
more mouths to feed that triggers more production ac-
tivities. These findings support previous comparable
studies which highlight that an increase in household
size leads to an increase in livelihood diversification
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because of availability of extra labor force (Maniriho
and Nilsson, 2018; Manjur et al., 2014).

Number of livestock owned: the model results
confirm a positive association between the number of
livestock owed and on-farm livelihood diversification.
The results disclose that for every unit increase in the
number of livestock owned, there is a 0.025 increase
in the log odds of on-farm livelihood diversification
by households, holding all other independent variables
constant. These results suggest that as the number of
livestock owned increases, so does on-farm livelihood
diversification. Livestock is a critical component of on-
farm livelihood diversification through draught power
(cattle), manure (most livestock) and income source to
finance crop production inputs (small livestock). Thus,
an increase in livestock numbers will trigger on-farm
diversification in a typical rural setting where livestock
finance inputs for crop-related livelihood activities.

CONCLUSION
AND RECOMMENDATIONS

The study concludes that rural households from the
study area engage in different on-farm livelihood ac-
tivities which are a combination of poultry (chicken),
livestock production (cattle, goats, sheep, pig) and crop
production (potatoes, vegetables, cereals and legumes).
The study also concludes that rural households diversify
their on-farm livelihood activities to a small degree. The
level of education of the household head, household size
and number of livestock owned were the major factors
capable of positively influencing households to diver-
sify their on-farm livelihood activities, while gender of
the household head was negatively related to diversifi-
cation of on-farm livelihood activities.

To promote an on-farm livelihood diversification
public policy, research and investments may target:

(a) Education: the study revealed that, as household
head education increases, so does on-farm livelihood
diversification. With that background, the study recom-
mends that government and research institutes in col-
laboration with other relevant stakeholders come up
with rural workshops, rural faming associations and ex-
tension programs that will train rural households about
producing a variety of crops and livestock products. The
informal school system and vocational or skill training
in rural farming households’ communities in South Af-
rica should be initiated and intensified to enhance rural
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households’ ability to understand modern practices and
government policies, so as to take advantage of them
and enhance on-farm livelihood diversification. In gen-
eral, on-farm income diversification should be encour-
aged among South African farming households to en-
able them raise their total household income to address
household demands and investment purposes.

(b) Labor dynamics associated with on-farm liveli-
hood activities: the shortages of labor and the subse-
quent abandoning of farming in rural communities are
regarded as one of the key reasons for the reduced in-
volvement in diverse on-farm livelihood activities. The
study therefore recommends the creation and promo-
tion of rural labor market platforms to enhance labor
availability in rural areas (these could be in the form
of social media applications popular with the youth and
village skills inventory database publicised at village
meetings). Awareness campaigns should be targeted
at households with a high number of members to take
advantage of family labor. Further research is required
towards rural appropriate technology compatible with
rural on-farm livelihoods activities to address rural la-
bor shortages.

(c) Household livestock units: the results discovered
that as the number of livestock owned increases, on-
farm livelihood diversification increases through financ-
ing cropping inputs and draft power. The study therefore
recommends promotion and intensification of livestock
production programs among rural households to en-
hance household livelihood diversification. The projects
or programs such as Masibuyele Esibayeni Programme,
KyD (Kaonafatso ya Dikgomo) and Nguni cattle project
are examples of livestock programs that can be extended
further to the disadvantaged rural communities to al-
low them to increase their livestock numbers. Targeting
small livestock (goats, sheep and poultry) that can be
easily traded is also critical for large livestock (cattle)
which is kept for multiple uses (including social status)
and not easy to sell.

(d) Gender dynamics: the study established that gen-
der imbalance exists in terms of participating in diverse
on-farm livelihood activities whereby female-headed
households diversified more than male-headed house-
holds. Thus, the paper recommends targeted awareness
campaigns towards promoting on-farm livelihood di-
versification among male-headed households to trigger
their participation.

381


http://dx.doi.org/10.17306/J.JARD.2019.01200

Tyenjana, A., Taruvinga, A. (2019). Determinants of rural on-farm livelihoods diversification: the case of Intsika Yethu Local
Municipality, Eastern Cape, South Africa. J. Agribus. Rural Dev., 4(54), 373—384. http://dx.doi.org/10.17306/J.JARD.2019.01200
[

ACKNOWLEDGEMENTS

The authors wish to acknowledge the Ada and Bertie
Levenstein Bursary and National Research Foundation
(NRF-SouthAfrica)additional fund forfinancial support.

REFERENCES

Abdulai, A., CroleRees, A. (2001). Determinants of income
diversification amongst rural households in Southern
Mali. Food Policy, 26(4), 437-452.

Adanacioglu, H. (2017). Factors affecting farmers’ decisions
to participate in direct marketing: A case study of cherry
growers in the Kemalpasa District of Izmir, Turkey. Re-
new. Agric. Food Syst., 32(4), 291-305.

Adepoju, A. A., Adegbite, M. (2009). Application of ordinal
logistic regression model to occupational data. J. Sci. Ind.,
7, 39-49.

Adeyemo, P. A., Kayode, A. O. (2015). Sustainability of com-
munity-driven development approach of World Bank as-
sisted projects in South Western Nigeria. Int. J. Res. Soc.
Sci., 5(1), 151.

Agyeman, B. A. S., Asuming-Brempong, S., Onumah, E. E.
(2014). Determinants of income diversification of farm
households in the western region of Ghana. Quart. J. Int.
Agric., 53(1), 55-72.

Alemu, T. (2015). Determinants of wheat yield variation of
smallholders in South Eastern Ethiopia: application of or-
dered logistic regression. Sci. Technol. Arts Res. J., 4(3),
61-66.

Ananth, C. V,, Kleinbaum, D. G. (1997). Regression models
for ordinal responses: a review of methods and applica-
tions. Int. J. Epid., 26(6), 1323-1333.

Asmah, E. E. (2011). Rural livelihood diversification and agri-
cultural household welfare in Ghana. J. Dev. Agric. Econ.,
3(7), 325-334.

Babatunde, R. O., Qaim, M. (2010). Impact of off-farm in-
come on food security and nutrition in Nigeria. Food Pol-
icy, 35(4), 303-311.

Barrett, C. B., Bezuneh, M., Aboud, A. (2001). Income diver-
sification, poverty traps and policy shocks in Céte d’Ivoire
and Kenya. Food Policy, 26(4), 367-384.

Barrett, C. B., Reardon, T., Webb, P. (2001). Nonfarm income
diversification and household livelihood strategies in rural
Africa: concepts, dynamics, and policy implications. Food
Policy, 26(4), 315-331.

Belay, M., Bewket, W. (2015). Enhancing rural livelihoods
through sustainable land and water management in north-
west Ethiopia. Geogr. Env. Sust., 8(2), 79-100.

382

Bowen, S., De Master, K. (2011). New rural livelihoods or
museums of production? Quality food initiatives in prac-
tice. J. Rural Stud., 27(1), 73-82.

Brandth, B., Haugen, M. S. (2011). Farm diversification into
tourism—implications for social identity? J. Rural Stud.,
27(1), 35-44.

Datta, S. K., Sing, K. (2011). Livelihood Diversification: Case
Study of Some Backward Region of India. Int. J. Curr.
Res., 3(2), 139-151.

Devereux, S. (2001). Livelihood insecurity and social pro-
tection: a re-emerging issue in rural development. Dev.
Policy Rev., 19(4), 507-519.

Dixon, J., Taniguchi, K., Wattenbach, H., TanyeriArbur, A.
(2004). Smallholders, globalization and policy analysis
(vol. 5). Rome: FAO.

Dong, Y. (2007). Logistic regression models for ordinal re-
sponse: A study of self-efficacy in colorectal cancer
screening. Unpublished PhD Thesis. The University of
Texas.

Echebiri, R. N., Onwusiribe, C. N., Nwaogu, D. C. (2017). Ef-
fect of livelihood diversification on food security status of
rural farm households in Abia State Nigeria. Sci. Papers.
Manag. Econ. Eng. Agric. Rural Dev., 17(1), 159-166.

Ellis, F., Freeman, H. A. (2004). Rural livelihoods and pov-
erty reduction strategies in four African countries. J. Dev.
Stud., 40(4), 1-30.

Fafchamps, M., Udry, C. and Czukas, K., 1998. Drought and
saving in West Africa: are livestock a buffer stock. J. Dev.
Econ., 55(2), 273-305.

FAO, 2009. The State of Food Insecurity in the World: Eco-
nomic Growth is Necessary but not Sufficient to Acceler-
ate Reduction of Hunger and Malnutrition. Rome: FAO.

Gebru, G. W., Beyene, F. (2012). Rural household livelihood
strategies in drought-prone areas: A case of Gulomekeda
District, eastern zone of Tigray National Regional State,
Ethiopia. J. Dev. Agric. Econ., 4(6), 158—168.

Gidi, L. S. (2013). Rural Households Livelihoods’ Strategies
and Opportunities with Regard to Farming: A Case of
Intsika Yethu Local Municipality. Doctoral dissertation,
University of Fort Hare.

Hill, M. O. (1973). Diversity and evenness: a unifying nota-
tion and its consequences. Ecology, 54(2), 427-432.

Hilson, G. (2016). Farming, small-scale mining and rural live-
lihoods in Sub-Saharan Africa: A critical overview. Extr.
Ind. Soc., 3(2), 547-563.

Holst, A., Martens, P. (2016). Determinants of Animal Pro-
tection Policy: A Cross-Country Empirical Study. Polit.
Anim., (2), 1-14.

IFAD (International Fund for Agricultural Development).
(2009). Comprehensive Report on IFAD’s Response to
Climate Change Through Support to Adaptation and

www.jard.edu.pl


http://dx.doi.org/10.17306/J.JARD.2019.01200

Tyenjana, A., Taruvinga, A. (2019). Determinants of rural on-farm livelihoods diversification: the case of Intsika Yethu Local
Municipality, Eastern Cape, South Africa. J. Agribus. Rural Dev., 4(54), 373—384. http://dx.doi.org/10.17306/J.JARD.2019.01200
L J

Related Actions (Draft). Retrieved Dec 8% 2018 from:
https://www.unisdr.org/files/12989 adaptationl.pdf

IUCN (International Union for Conservation of Nature).
(2010). Building climate change resilience for African
livestock in sub-Saharan Africa — World Initiative for Sus-
tainable Pastoralism (WISP): a program of [UCN — The
International Union for Conservation of Nature, Eastern
and Southern Africa Regional Office, Nairobi, March
2010. Retrieved Dec 7" 2018 from: https://cmsdata.iucn.
org/downloads/resilence2.pdf.

Jepson, W., Vandewalle, E. (2016). Household water insecu-
rity in the Global North: a study of rural and peri-urban
settlements on the Texas—Mexico Border. Profes. Geogr.,
68(1), 66-81.

Joshi, P. K., Gulati, A., Birthal, P. S., Tewari, L. (2004). Ag-
riculture diversification in South Asia: patterns, determi-
nants and policy implications. Econ. Polit. Week., 39(24),
2457-2467.

Khatun, D., Roy, B. C. (2012). Rural Livelihood Diversifica-
tion in West Bengal: Determinants and Constraints. Agric.
Econ. Res. Rev., 25(1), 115-124.

Kim, K., Frongillo, E. A. (2007). Participation in food assis-
tance programs modifies the relation of food insecurity
with weight and depression in elders. J. Nutr., 137(4),
1005-1010.

Loison, S. (2015). Rural livelihood diversification in sub-
Saharan Africa: a literature review. J. Dev. Stud., 51(9),
1125-1138.

Makita, R. (2016). Livelihood diversification with certifica-
tion-supported farming: The case of land reform benefi-
ciaries in the Philippines. Asia Pac. View., 57(1), 44-59.

Maniriho, A., Nilsson, P. (2018). Determinants of Livelihood
Diversification among Rwandan Households: The Role
of Education, ICT and Urbanization. Retrieved from:
https://www.researchgate.net/publication/329012563 _
Determinants_of Livelihood Diversification_among_
Rwandan_Households_The Role of Education ICT _
and_Urbanization/link/5befc8224585150b2bbc76d0/
download

Manjur, K., Amare, H., Mariam, G. H., Tekle, L. (2014). Live-
lihood diversification strategies among men and women
rural households: evidence from two watersheds of North-
ern Ethiopia. J. Agric. Econ. Dev., 3(2), 17-25.

Manona, S. S. (2005). Smallholder agriculture as local eco-
nomic development (LED) strategy in rural South Africa:
exploring prospects in Pondoland, Eastern Cape. Doctoral
dissertation, University of the Western Cape.

Martin, S. M., Lorenzen, K. A. 1. (2016). Livelihood diversifi-
cation in rural laos. World Dev., 83, 231 243.

McCullagh, P. (1980). Regression models for ordinal data. J.
Royal Stat. Soc. Ser. B Methodol., 109-142.

www.jard.edu.pl

Megbowon, E., Mushunje, A. (2018). Livelihood Diversifica-
tion and Its Effect on Household Poverty in Eastern Cape
Province, South Africa. J. Dev. Areas, 52(1), 235-249.

Mgxashe, N. P., Palmer, A. R., Hintsa, M. (2000). Report on
the rangeland condition in the Xume rural village for in-
tegrated livestock and crop production project (Landcare).
Grahamstown: ARC — Range & Forage Institute.

Mukotami, S. (2014). Rural households livelihood strategies
in communities around the Fort Hare and Middle Drift ru-
ral dairy projects in Eastern Cape Province South Africa.
Doctoral dissertation, University of Fort Hare.

Mukotami, S. (2014). Rural households livelihood strategies
in communities around the Fort Hare and Middle Drift ru-
ral dairy projects in Eastern Cape Province South Africa.
Unpublished MSc Dissertation, University of Fort Hare.

Munhenga, D. (2014). Determinants of rural households’
diversification of livelihood strategies: a case of Intsika
Yethu farmers of the Eastern Cape Province, South Africa.
Doctoral dissertation.

Murphy, R. (1999). Return migrant entrepreneurs and eco-
nomic diversification in two counties in south Jiangxi,
China. J. Int. Dev., 11(4), 661-672.

Mutenje, M. J. (2010). Rural livelihoods in south-eastern
Zimbabwe: the impact of HIV/AIDS on the use and man-
agement of non-timber forestry products. Unpublished
PhD Thesis, University of KwaZulu Natal.

Nengovhela, R., Taruvinga, A., Mushunje, A. (2018). Deter-
minants of Indigenous Fruits Consumption Frequency
among Rural Households: Evidence from Mutale Local
Municipality, South Africa. J. Adv. Agric. Technol., 5(3),
227-231.

Niehof, A. (2004). The significance of diversification for rural
livelihood systems. Food Policy, 29(4), 321-338.

Nin, A., Ehui, S., Benin, S. (2007). Livestock productivity in
developing countries: an assessment. In: R. Evenson, P.
Pingali (Eds.), Handbook of Agricultural Economics (vol.
3, pp. 2467-2532). Oxford, UK: North Holland.

Pica-Ciamarra, U., Tasciotti, 1., Otte, J., Zezza, A. (2011).
Livestock assets, livestock income and rural households
Cross-country evidence from household surveys, ESA
Working Paper No. 11-17. Roe: FAO.

Reardon, T., Berdegué, J., Barrett, C. B., Stamoulis, K.
(2007). Household income diversification into rural non-
farm activities. Transforming the rural nonfarm economy:
opportunities and threats in the developing world (pp.
115-140). Retrieved from: https://papers.ssrn.com/sol3/
papers.cfm?abstract_id=1846821

Regasa, D. T. (2016). Rural Livelihood Strategies and House-
hold Food Security: The Case of Farmers Around Derba
Cement Factory, Sululta Woreda, Oromia Regional State.
J. Agric. Econ. Rural Dev., 4(2), 423-435.

383


http://dx.doi.org/10.17306/J.JARD.2019.01200
https://www.unisdr.org/files/12989_adaptation1.pdf
https://cmsdata.iucn.org/downloads/resilence2.pdf
https://cmsdata.iucn.org/downloads/resilence2.pdf

Tyenjana, A., Taruvinga, A. (2019). Determinants of rural on-farm livelihoods diversification: the case of Intsika Yethu Local
Municipality, Eastern Cape, South Africa. J. Agribus. Rural Dev., 4(54), 373—384. http://dx.doi.org/10.17306/J.JARD.2019.01200
[

Saha, B., Bahal, R. (2016). Livelihood diversification pursued
by farmers in West Bengal. Indian Res. J. Exten. Edu.,
10(2), 1-9.

Scoones, 1. (2009). Livelihoods perspectives and rural devel-
opment. J. Peas. Stud., 36(1), 171-196.

Seo, S. N., Mendelsohn, R. (2008). Animal husbandry in Afri-
ca: climate change impacts and adaptations. Aftr. J. Agric.
Res. Econ., 2(1), 65-82.

Shaha, B. (2010). Livelihood Diversification Pursued by
Farmers in West Bengal. Indian Res. J. Exten. Edu., 10(2),
1-9. Retrieved from: https://pdfs.semanticscholar.org/a56
8/7¢421df27705f4701f7aa591f41£cb046006.pdf

Sherren, K., Loik, L., Debner, J. A. (2016). Climate adapta-
tion in ‘new world’cultural landscapes: The case of Bay
of Fundy agricultural dykelands (Nova Scotia, Cana-
da). Land Use Policy, 51, 267-280.

Stifel, D. C. (2010). The rural non-farm economy, livelihood
strategies and household welfare. Afr. J. Agric. Res. Econ.,
4(1), 82—-109.

Suharyanto, S., Indrasti, R. (2017). Assessment of Food Se-
curity Determinants among Rice Farming Households in
Bali Province. KnE Life Sci., 2(6), 658—669.

Sujithkumar, P. S. (2007). Livelihood Diversification: a case
study in rural Tamil Nadu. Indian J. Labour Econ., 50(4),
715-722.

384

Tsue, P. T. (2015). Effects of arable land tenure and utilisation
on environmental degradation among small-scale farmers
in north-central Nigeria. Doctoral dissertation, University
of Nigeria.

Walker, S. H., Duncan, D. B. (1967). Estimation of the prob-
ability of an event as a function of several independent
variables. Biometrika, 54(1-2), 167—179.

Yobe, C. L. (2016). Analysis of factors determining livelihood
diversification among smallholder farmers in KwaZulu-
Natal. Unpublished MSc Dissertation, University of Kwa-
Zulu Natal.

www.jard.edu.pl


http://dx.doi.org/10.17306/J.JARD.2019.01200

