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Abstract
An understanding of factors influencing smallholder farmers’ livestock ownership at the household level is vital in
formulating pro-poor livestock production policies and technologies. Hence, this study examined factors that
influence livestock ownership of smallholder farmers. The data was collected randomly from three purposively
selected study areas in the OR Tambo District (King Sabata Dalindyebo, Port St Johns and Ingquza Hill local
municipalities) in the Eastern Cape Province of South Africa using a cross-sectional survey of 650 households. A
multivariate probit model (MPM) was used to estimate correlates of livestock species ownership at the household
level. Results indicated that education, age, household income, marital status, religion, rainfall, gender, household
size and employment status influence livestock species ownership at the household level. Therefore, efforts to
promote livestock ownership and production should be guided by these significant explanatory variables in the
study area. Interdependence among species was also noted (cattle and sheep; goats and pigs; sheep and pigs;
cattle and goats; goats and sheep), suggesting complementarity among the different types of livestock species. This
complementarity among the species can possibly be explained by functional diversity generic with multi-species
livestock farming which is worth supporting to enhance biodiversity conservation, climate change mitigation, rural
resource use efficiency and socio-economic sustainability at the household level.
Keywords: Smallholder farmers, Household, Animal-source foods, Factors, Dietary diversity, Multivariate probit

Introduction
Livestock are critical livelihoods for most rural households (Kaur et al. 2017) with multiple direct and indirect
benefits (Pica-Ciamarra et al. 2011). The direct benefits
include household income, household food sources
(meat, milk and eggs), manure, draft power and transport services, while indirect benefits include social status, collateral security, form of savings and insurance
(Pica-Ciamarra et al. 2011). Literature also suggests that
with warming and high precipitation, livestock presents
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an adaptation option for farming households switching
from crop production (Seo and Mendelsohn 2008), although faced with livestock species diversity limitation
(Taruvinga et al. 2013). From a nutrition point of
view, eating animal source foods (meat, milk, fish and
eggs) is reported to address several nutritional challenges (Darapheak et al. 2013). In Jin and Iannotti’s
(2014) study in Kenya, children’s weight-for-age Z
scores under the age of 5 years were positively correlated with females’ ownership of livestock. Taruvinga
et al. (2013) also reported a positive association between ownership of small-livestock and high dietary
diversity at the household level, possibly explained by
the income effect and the fact that livestock food
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sources contain several food groups. Thus far, supporting
livestock ownership and production for poor rural households may increase their livelihood opportunities (Catley
2008; Pica-Ciamarra 2009), address their nutritional challenges (Kaur et al. 2017) and improve their ability to cope
with climate change issues. Despite several benefits of livestock, especially for rural households as suggested by literature, not all rural households own livestock. For those
that own livestock, productivity is claimed to be poor and
declining (Hajdu et al. 2020), forcing many rural households to consider other livelihood options. This also contradicts limited quantitative studies that explain drivers of
rural livestock species ownership at the household level.
Evidence-based programming becomes difficult for rural
development agencies (government, NGOs and the private sector) that seek to improve livestock production and
ownership (Pica-Ciamarra et al. 2011). This may therefore
explain why rural livestock productivity is low and has
been declining lately. Against this background, this study
estimated correlates of rural livestock ownership at the
household level for purposes of understanding their
barriers, as well as the opportunities for rural livestock
ownership to enhance evidence-based programming,
given the potential of livestock to address rural poverty
(Pica-Ciamarra 2009; Brown 2003; Delgado 2003).
.

Literature review
According to the FAO (2012), livestock is a strategic
asset for a majority of poor households, worth promoting to address their poverty (Pica-Ciamarra 2009; Brown
2003; Delgado 2003). Thus far, animal production has
been and is a vital livelihood source to the majority of
rural households in developing countries. Additionally,
livestock has a number of functions such as provision of
traction power, source of nutritious food, building social
capital, providing manure, source of income and wealth
(Moll 2005; Njuki and Miller 2012; Rosenzweig and
Wolpin 1993; Upton 2004; Bebe et al. 2003).
Livestock production in South Africa, typical of many
developing countries, is an important rural farming enterprise for rural dwellers especially for vulnerable
groups such as rural women and the poor (Sotsha et al.
2018; Nkonki-Mandleni et al. 2018; Hajdu et al. 2020).
Smallholder farmers’ livestock production in the Eastern
Cape Province of South Africa faces a number of challenges such as overgrazing, poor infrastructure, water
scarcity, low productivity and diseases (Hajdu et al.
2020). As such, smallholder farmers’ livestock ownership
has been declining over the years particularly regarding
cattle, goats, pigs and sheep (Hajdu et al. 2020). Despite
these challenges, communal livestock farming continues
to provide great potential for job creation in the Eastern
Cape Province of South Africa (Mmbengwa et al. 2015).
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Therefore, livestock production is a very important rural
livelihood source in the Eastern Cape Province of South
Africa and it is the province with the highest numbers of
livestock in the communal farming sector compared
with the rest of the country.
Various studies across the globe have confirmed the
influence of different socio-economic and environmental
factors on livestock production and ownership (Ibrahim
et al. 2013; Debela 2017; Offor et al. 2019; NkonkiMandleni et al. 2018). However, empirical studies which
comprehensively analyse socio-economic factors that influence livestock ownership of different species by rural
households in South Africa are limited. Pica-Ciamarra
et al. (2011) noted that it is difficult to generalise
whether the poor or the rich are more likely to keep
livestock, further suggesting that the importance of livestock keeping for the two groups is an empirical question best answered at the country or local level. Several
studies from Kenya, Malawi, Tanzania, Uganda and
Botswana also suggest a positive correlation between income and livestock ownership (Ellis and Freeman 2004;
USAID 2007). Pica-Ciamarra et al. (2011) reported an
inverse relationship between expenditure level and livestock ownership in rural Ghana and Nigeria with no
clear relationship for Nepal and Vietnam. Studies from
India reveal a positive association between farm size and
ownership of large and small ruminants as well as
poultry (GoI 2006). An understanding of these socioeconomic factors is crucial in formulation of livestock
promotion policies and technologies especially for the
pro-poor rural communities in South Africa. It is against
this background that this study is premised.

Methodology
Description of study area

The study was conducted in the OR Tambo District
Municipality of the Eastern Cape Province of South
Africa. OR Tambo, one of the poorest districts in South
Africa, is located along the Wild Coast incorporating a
greater portion of the former Transkei homeland area of
the Eastern Cape Province (OR Tambo District Municipality 2020). The district is classified as a Category C2
municipality—largely rural (OR Tambo District Municipality 2020). High rainfall areas (Port St Johns), average
rainfall areas (Ingquza Hill) and low rainfall areas (King
Sabata Dalindyebo) of the district were purposively selected to provide a diverse climatic environment, given
that the OR Tambo District has a diverse climatic environment that responds to elevation and distance from the
Indian Ocean (OR Tambo District Municipality 2020).
OR Tambo is estimated to be the most densely populated district in the province (123 people per square kilometre) with an estimated population of 1.51 million
people (OR Tambo District Municipality 2020).
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Data source and sampling methods

Household livestock ownership information was obtained using a semi-structured questionnaire. The data
was collected randomly from three purposively selected
study areas in the OR Tambo District Municipality (Port
St Johns, Ingquza Hill and King Sabata Dalindyebo local
municipalities) using a cross-sectional survey. The three
areas were purposively selected due to different agroecological zones, namely King Sabata Dalindyebo local
municipality (low rainfall), Ingquza Hill local municipality (moderate rainfall) and Port St Johns (high rainfall).
Port St Johns local municipality had an estimated agricultural household population of 15,962 while King
Sabata Dalindyebo local municipality had an agricultural
household population of 37,168 and Ingquza Hill local
municipality had an agricultural household population
of 32,883 (Eastern Cape Socio Economic Consultative
Council (ECSECC) 2017; ECSECC 2017a; ECSECC
2017b). The three local municipalities comprising the
sample thus had a total agricultural household population of 86,013. This was used as a proxy estimate of livestock households given that the actual population of
livestock households is not known and a majority of
agricultural households from the study areas owned livestock (General Household Survey 2019). Following Israel
(2013), the sample size was calculated as illustrated in
Eq. 1.
n¼

N
1 þ N ð eÞ 2

ð1Þ

where n is the sample size, N is the population size and
e is the level of precision.
n¼

86; 013
≈ 398 respondents
1 þ 86; 013ð0:05Þ

Thus far, 398 is the lowest statistically acceptable
number of respondents at a 95% confidence level. To increase precision, a sample size of 650 livestock farmers
was randomly drawn from the three study sites (Port St
Johns = 242, Ingquza Hill = 249 and King Sabata Dalindyebo = 159).
Theoretical framework

The researchers assume that rural households keep
livestock for different socio-economic reasons (PicaCiamarra et al. 2011), implying that livestock are livelihood assets for this subsector (Kaur et al. 2017).
With this background, livestock ownership may be
explained by individual households’ socio-economic
and institutional attributes (Pica-Ciamarra et al. 2011;
Ibrahim et al. 2013; Debela 2017; Offor et al. 2019;
Nkonki-Mandleni et al. 2018) based on the associated
utility for each choice made. The utility associated
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with each livestock species owned by the ith rural
household is not directly observable, while the livestock species owned are observable, and unordered
(Deressa et al. 2008). Against this background, livestock ownership can therefore be explained by the
random utility maximisation theory as follows: A rational rural household from the study area is expected
to own livestock species “m” over species “n” if, and
only if, the perceived utility from livestock species
“m” is greater than that of “n”, as illustrated in Eq. 2
(Gbetibouo et al. 2010).
 0
   0

U im βm X i þ εm > U in βn X i þ εn ; ∀m≠n
ð2Þ
where:
 Umn = denotes perceived utilities of livestock species

m and n

 Xi = vector of explanatory variables
 βmn = parameters to be estimated
 εmn = error terms (assumed to be independently and

identically distributed)
Assuming rural households own different types of livestock species for complementary and substitutability reasons (Feleke et al. 2016; Ekemini-Richard et al. 2020), a
multivariate econometric analysis should be able to relate observable socio-economic, institutional and climate
variables to livestock ownership choices made by the ith
rural household (Feleke et al. 2016; Ojo and Baiyegunhi
2020; Ekemini-Richard et al. 2020). This approach will
capture the unobserved factors and interrelationships
among the dependent variables (owned different types of
livestock species), thus avoiding bias and inefficient estimates (Greene 2012).
Analysis

A multivariate probit model (MPM) was used to estimate correlates of livestock species ownership at the
household level. Several choice models (binary regression, probit regression, multinomial logit regression) can
be used to understand factors that influence households’
choices between different alternatives (Taruvinga et al.
2013; Bryan et al. 2013; Zeleke and Aberra 2014; Mabe
et al. 2014; Taruvinga et al. 2016). In cases where the
dependent variables are correlated (substitutive or supplementary) and binary, the MPM becomes more appropriate to enhance the interpretation for the simultaneous
influences of explanatory variables on each outcome
variable (Feleke et al. 2016; Ojo and Baiyegunhi 2020;
Ekemini-Richard et al. 2020; Lin et al. 2005). Following
Lin et al. (2005), the MPM was used to estimate factors
that influence ownership of different livestock species at
the household level. The analysis had five dependent
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variables representing different types of livestock species
common in the study area (cattle, goats, sheep, pigs and
chicken). The following livestock species were dropped
from the analysis because they were not owned by a majority of respondents (ducks and geese, horses and donkey). The researchers specify the MPM as illustrated in
Eq. 3 below (Lin et al. 2005) and assume the model to
have a set of “n” dichotomous dependent variables “yi”
such that:
0

yi ¼ 1 if x βi þ εi > 0;
0

¼ 0 if x βi þ εi ≤ 0; i ¼ 1; 2; …; n;

ð3Þ

Where:
 x=vector of explanatory variables
 β1, β2, …, βn= conformable parameter vectors
 ε1, ε2, …, εn= random error terms distributed as

multivariate normal distribution with zero means,
unitary variance and an n × n contemporaneous
correlation matrix R = [ρij], with density ϕ(ε1ε2,
…, εn; R).

Results and discussion
This section presents results of the study, initially focusing on basic sample statistics results as summarised in
Table 1. Descriptive statistics results for types of livestock owned are then presented in Fig. 1. Lastly, parameter estimates for factors that influence ownership of
livestock species at the household level are presented in
Table 2.
Basic sample statistics

A sample of 650 rural livestock farmers was considered
with a mean age of 57 years, dominated by femaleheaded households. The distribution revealed that a majority of the respondents were married with a household
size of seven family members. The majority of the respondents were educated up to the primary level with an
average
income
range
of
R1001(US$63)–
R2000 (US$125) per month. A majority of respondents
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were also Christians, as indicated in Table 1. Lastly, a
majority of the respondents were unemployed.
Types of livestock species owned by respondents from
the study area

Figure 1 summarises types of livestock species owned by
the respondents. Chickens were the most popular livestock owned by respondents from the study area (26%).
This was followed by cattle (22%), sheep (17%), goats
(16%) and pigs (14%). Chickens are strategic rural livelihood assets owned by almost everyone (Fotsa 2008;
Mubamba et al. 2018; Conan et al. 2012) with multiple
socio-economic benefits (Guèye 2005; Moges 2010) and
they are highly adaptable to local conditions (Mubamba
et al. 2018; Akinola and Essien 2011). This is in line with
South Africa’s General Household Survey (2019) estimates that indicate that poultry (chicken) production
comprises 67.4% of the agricultural production activities
in the Eastern Cape Province.
Goats, sheep and pigs also fall in the small livestock
category, easy to maintain and dispose of, significantly
generating the much-needed household income. These
species (chicken, goats, sheep and pigs) are claimed to
positively contribute to household food and nutrition security through household consumption and indirectly
through the income effect. Their popularity is therefore
more linked to household food and nutritional security.
Despite cattle production being an income-generating
rural enterprise, literature also highlights several social
and cultural (social capital, traditional rituals) benefits.
The observed ownership could be explained by multiple
direct and indirect benefits. Estimates by the General
Household Survey (2019) of South Africa also indicate
that livestock production (excluding poultry) comprises
83.4% of the agricultural production activities in the
Eastern Cape Province.
Factors that influence livestock ownership at the
household level

This section summarises econometrics results of the
study as detailed in Tables 2 and 3. Table 2 presents the
correlation matrix of the five dominant livestock species

Table 1 Basic sample statistics
Gender
Mean

.33

Age
57.24

Marital status
Married

Single

.70

.14

HH size
7.18

Educ
1.26

Religion
Christ

Islam

Trad

.92

.003

.06

HH income

Employ status

2.16

.24

Std. Deviation

.469

13.574

.457

.347

3.597

.852

.264

.055

.229

.995

.428

Minimum

0

19

0

0

1

0

0

0

0

0

0

Maximum

1

91

1

1

25

3

1

1

1

6

1

Key: Gender: 0 = female, 1 = male. Marital status: Married: 0 = No, 1 = Yes; Single: 0 = No, 1 = Yes. Education (Educ): 0 = No formal education; 1 = Primary
education; 2 = Secondary education; 3 = Tertiary education. Religion: Christianity (Christ): 0 = No, 1 = Yes; Islamic: 0 = No, 1 = Yes; Traditional (Trad): 0 = No, 1 =
Yes. Household income (HH income): 0 = < R500; 1 = R500–R1000; 2 = R1001–R2000; 3 = R2001–R5000; 4 = R5001–R10,000; 5 = R10,001–R20,000; 6 = R20,001–
R30,000; 7 = > R30,000. Employment status (Employ status): 0 = Unemployed; 1 = Formally employed
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Fig. 1 Number of households who reported owning different livestock species expressed as a percentage

(dependent variables) in the study area. Table 3 further
presents the MPM results for each of the dependent
variables.
Correlation matrix for the different types of livestock
species owned by rural households

Table 2 presents the correlation matrix from the multivariate probit model of different types of livestock species owned by rural households from the study area. The
results reveal that the five outcomes are significantly and
positively correlated.
The results also indicate interdependence among the
five dominant livestock species owned by rural households from the study area. The pair-wise coefficients
were positively correlated, revealing complementarity
among the different types of livestock species owned
(Belderbos et al. 2004). Moderate to strong complementarity is observed between the following species: cattle
and sheep (0.6084), goats and pigs (0.4714), sheep and
pigs (0.4765), cattle and goats (0.4619) and goats and

sheep (0.4420). This may be explained by the fact that
these species (cattle, sheep, goats and pigs) share a bulk
of related production activities and costs that can easily
be shared and present positive synergies—functional diversity (Rolo et al. 2016) resource use efficiency (Wang
et al. 2019), climate change mitigation and biodiversity
conservation (Fraser et al. 2014) and socio-economic
sustainability (Forteau et al. 2020; de Roest et al. 2018;
Martin et al. 2020). The weak positive correlation between chickens and the other livestock species may be
because of the poor relationship between chicken production activities (costs) and the other species, making it
difficult to share resources. Against this background, the
use of the MPM to allow free correlation among the unobserved factors is therefore justified (Lin et al. 2005).

Factors that influence livestock species ownership

Factors that influence livestock species ownership at the
household level are summarised in Table 3.

Table 2 Correlation matrix for different types of livestock species owned by rural households
Cattle

Goats

Sheep

Pigs

Cattle

1.0000

Goats

0.4619 (0.0000)

1.0000

Sheep

0.6084 (0.0000)

0.4420 (0.0000)

1.0000

Pigs

0.3946 (0.0000)

0.4714 (0.0000)

0.4765 (0.0000)

1.0000

Chicken

0.2104 (0.0000)

0.2448 (0.0000)

0.2608 (0.0000)

0.3409 (0.0000)

Notes: p-values in parentheses

Chicken

1.0000
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Table 3 Multivariate probit estimates of determinants of household livestock ownership
Independent variables

Dependent variables
Cattle

Goats

Sheep

Pigs

Chicken

Rainfall

−.8081163 (0.000)***

−.7598865 (0.000)***

−.9484667 (0.000)***

−1.096674 (0.000)***

−.8474476 (0.000)***

Gender

.395902 (0.001)***

.1980286 (0.074)*

.522055 (0.000)***

.0740547 (0.527)

−.0370914 (0.756)

Age

.0075615 (0.073)*

−.006287 (0.134)

.0006373 (0.879)

−.0034608 (0.433)

.0078559 (0.071)*

Marital status (married)

.0498536 (0.673)

.2985565 (0.011)**

.1797063 (0.120)

.2280364 (0.057)*

.0314676 (0.796)

Household size

.025016 (0.092)*

.0040827 (0.778)

.0035543 (0.806)

.0080245 (0.597)

−.0145113 (0.343)

Education

−.0878694 (0.202)

−.1586561 (0.018)**

.0128164 (0.850)

−.0345151 (0.617)

−.0283003 (0.695)

Religion (Christianity)

−.6903832 (0.074)*

−.2455355 (0.502)

.3882413 (0.341)

−.2730725 (0.479)

−.1473506 (0.695)

Religion (Traditional)

−.5548041 (0.212)

.1738362 (0.680)

.7530044 (0.103)

.3113998 (0.87)

−.320749 (0.465)

Household income

.1375483 (0.016)**

.1482393 (0.007)**

.0983903 (0.070)*

.1752523 (0.002)***

.131781 (0.026)**

Employment status

−.1675546 (0.200)

−.128393 (0.309)

−.2348115 (0.065)*

.0601004 (0.644)

−.2541429 (0.055)*

Constant

.2461727 (0.614)

.3220724 (0.491)

−.6576902 (0.184)

−.1292247 (0.791)

.5603101 (0.248)

Note: *, ** and *** are respectively at the 10, 5 and 1% levels significant p-values in parentheses. Number of observations = 650. Wald Chi2 (50) = 248.13. Log
likelihood = −1679.8092. Prob > chi2 = 0.0000

Rainfall

With reference to rainfall, results indicate that an increase in precipitation negatively influences ownership
of all livestock species under consideration (cattle, goats,
sheep, pigs and chicken). A unit increase in precipitation
is associated with a decrease in pig ownership, a decrease in sheep ownership, a decrease in chicken ownership, a decrease in cattle ownership and a decrease in
goat ownership ceteris paribus. Taruvinga et al. (2013)
noted similar observations for sheep, pigs and broilers,
arguing that these species are sensitive to high precipitation. Seo and Mendelsohn (2007) noted similar observations for beef cattle, dairy cattle and sheep (Seo and
Mendelsohn 2008). In contrast to this, Taruvinga et al.
(2013) reported an increase in the probability of selecting beef, goats and dual purpose indigenous chicken
with increased precipitation. The researchers of this
study therefore argue that rainfall remains a key factor
that influences ownership of plant-based rural livestock
species (Ogutu et al. 2008), given that precipitation influences plant biomass (Sankaran et al. 2005) and plant nutrient concentration (Boutton et al. 1988). An extreme rainfall
season common in Port St Johns area, with possible flooding, reduces forage quality as a result of excessive plant
growth and dilution of plant nutrients (Olff et al. 2002;
Ogutu et al. 2012; Ogutu et al. 2013). Moreover, flooding is
also reported to promote transmission of diseases like anthrax (Prins and Weyerhaeuser 1987), Rift Valley Fever
(Davies et al. 1985), African Horse Sickness (Baylis et al.
1999) and infestation with parasites (Fosbrooke 1962).
Gender

Results reveal that gender positively influences ownership of cattle and sheep at a 1% significance level as well
as goats at a 10% significance level. A positive unit

change from female-headed household to male-headed
household is associated with an increase in sheep ownership, an increase in cattle ownership and an increase in
goat ownership ceteris paribus. The results suggest that
male-headed households are more likely to own incomegenerating livestock species like cattle and sheep and
cultural-related species like goats compared to their female counterparts who are more likely to own small
livestock such as indigenous chickens. Some of the possible factors causing this disparity are better access to resources by male-headed households such as high
endowment of land area, water, labour and access to financial services. Molefi and Mbajiorgu (2017) attested
that livestock rearing, especially cattle, is a preserve and
a duty for men. Conversely, women have limited
decision-making powers and means of production which
are attributed to cultural norms in the study area; hence,
skewed livestock ownership of large animals is in favour
of males. The results are in tandem with previous studies which unearthed pronounced gender differences in
ownership of large animals compared to ownership of
small animals by rural smallholder farmers (Debela
2017; Ibrahim et al. 2013; Njuki and Sanginga 2013).
Age

There is positive correlation between age and ownership
of cattle and chickens at a 10% significance level. Results
reveal that a positive unit change in household head age
is associated with an increase in cattle ownership and an
increase in chicken ownership ceteris paribus. Age is associated with wealth accumulation in rural areas through
access to productive assets like land, experience and access to lobola payments (cattle). Thus far, older household heads are more likely to own cattle and chicken
than younger household heads who normally focus on
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formal local employment opportunities and off-farm income generating activities like tuck-shops, stockvels and
taxi business. This finding corroborates Debela (2017)
who found that age had a positive effect on livestock
ownership in Northern Ethiopia. Literature also suggests that the youth are known not to be interested in
agriculture (livestock production) (Ainslie et al. 2002;
Molefi and Mbajiorgu 2017).
Marital status

With regard to the parameter of marital status, it is statistically significant and positive for goats and pig ownership at 5% and 10% respectively. The results indicate
that a positive unit change in marital status from single
to married is associated with an increase in goat ownership and an increase in ownership of pigs, holding other
independent variables constant. These findings suggest
that married household heads are more likely to own
pigs and goats than single-headed households. This may
be explained by availability of labour given that pig and
goat production is labour intensive. Also, from a demand
point of view (more mouth to feed), married household
heads are more likely to keep pigs and goats for
provision of food and sale of surplus to generate the
much need household income. These findings reinforce
suggestions by Nkonki-Mandleni et al. (2018) on the
labour benefits for livestock production from family
members.
Household size

The results indicate a positive relationship between
household size and cattle ownership at the 10% significance level. Per every positive unit change in household
size holding other independent variables constant, results reveal an increase in cattle ownership. This signifies
that bigger household sizes are more likely to keep cattle
than smaller household sizes. This can be attributed to
labour which is required during herding of the cattle,
where households with more family members are likely
to have surplus labour for these activities. These findings
are in line with those of Nkonki-Mandleni et al. (2018)
who found that the amount of available family labour
has a bearing on livestock production and ultimately income that accrue from such activities in the Free State
Province of South Africa. Household size is deemed a
key variable in determining family labour available in
smallholder farming activities to carry out farming practices and ensure completion of tasks timeously (Moyo
2010; Ngigi et al. 2015; Akinyemi and Mushunje 2019).
Most importantly, according to Majekodunmi (2011),
management of large herds successful for the maximum
benefit of the household requires family labour from
both genders.
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Education

There is an inverse relationship between educational
level and ownership of goats at 5% significance levels.
Per every unit increase in education level ceteris paribus,
results indicate a decrease in goat ownership. The results
suggest that as the educational level of household increases goat ownership declines. In the study area, goats
are mainly used for traditional purposes and the majority
of people in the area prefer not to consume goat meat;
instead, they deem sheep meat as a delicacy. This might
explain the following relationship—when a household’s
educational level increases they might prefer to buy
goats only for performing traditional purposes instead of
rearing them, given the positive correlation between
education and employment cum income. These findings
are consistent with those of Kabubo-Mariara (2008),
who found a negative correlation between both goat and
sheep rearing probabilities in Kenya. Similarly, this also
supports previous studies which suggest that educated
farmers are likely to keep less livestock compared with
less educated farmers, because education opens up opportunities for alternative income earnings (KabuboMariara 2007).
Religion

Christianity is negatively correlated with ownership of
cattle at a 10% significance level. Results indicate that a
positive unit change from Islamic to Christian religion is
associated with a decrease in cattle ownership ceteris
paribus. These findings confirm other studies that have
noted that religion and ethnicity are some of the households’ cultural settings which determine the type of livestock species to raise in most African societies (Adams
and Ohene-Yankyera 2014; Ndamukong et al. 1989).
Kim et al. (2019) noted that different religious cultures
practise fasting. These include the Islamic Ramadan and
Orthodox Christianity Lent, where fasters abstain from
meat, eggs and dairy products (Trepanowski and Bloomer
2010). This may influence the type and number of livestock species these households keep.
Household income

With reference to household income, results reveal a
positive association with ownership of sheep (p < 10%),
pigs (p < 1%), cattle, goats and chickens at a 5% significance level. Results indicate that a unit increase in
household income is associated with an increase in cattle
ownership, an increase in goat ownership, an increase in
sheep ownership, an increase in pig ownership and an
increase in chicken ownership. The findings indicate that
as household income increases, their chances of owning
pigs, sheep, cattle, goats and chicken also increase. Availability of household income can also mean that farmers
are able to replenish their herd and also buy other
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essentials that are required for livestock rearing such as
animal feed and drugs for vaccinations. Hence, a positive
relationship exists between household income and ownership of pigs, sheep, cattle, goats and chicken livestock
species. The present findings are similar to those of
Ngarava et al. (2020) who observed that household income assists smallholder farmers to improve their feeding strategies, easy barriers to market entry and
ultimately diversification of livestock species reared. In
the same vein, household income improves farmers’
adaptive capacity to climate-related events which constrain livestock production.
Employment status

The results show a negative relationship between employment status and ownership of sheep and chicken at
a 10% significance level. Per every positive unit change
in the employment status of the household head ceteris
paribus, results reveal a decrease in sheep ownership
and a decrease in chicken ownership. The results reveal
that when a household head is employed, they tend to
move away from rearing of sheep and chickens possibly
because of lack of time and availability of alternative
basic household income. Formally employed household
heads normally do not have time to look after their livestock which may negatively affect ownership. Similar results were also reported by Dossa et al. (2008) in
southern Benin.

Conclusions
This study examined factors that influence livestock
ownership of smallholder farmers in the Eastern Cape
province of South Africa. With reference to livestock
ownership, results revealed that the majority of the
respondents kept chickens, cattle, sheep, goats and pigs
for food and nutritional benefits, source of household
income and other indirect socio-cultural benefits. Donkeys, horses, ducks and geese, although reported by
some respondents, were not widely owned. With respect to donkeys and horses, low ownership was mainly
attributed to limited non-consumptive benefits. The results also indicate interdependence among the five
dominant livestock species owned by rural households,
suggesting complementarity among the different types
of livestock species owned which is possibly explained
by functional diversity common in multi-species livestock farming. On the other hand, results of the multivariate probit model revealed that rainfall, socioeconomic factors such as gender, age, marital status,
household size, education, religion, household income
and employment status influence livestock species ownership at the household level. Hence, in efforts to promote livestock ownership and production at the
household level, strategic targeting may focus on
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supplementary feeding in high rainfall areas normally
recommended for dry low rainfall areas and strict disease monitoring and management. Several households’
socio-economic attributes can also be deliberately targeted to bridge barriers that normally limit women and
youth from participating in a diverse of livestock species. As such, the research shares the following policy
insights:
Policy insights
 Promotion of multi-species livestock farming: The

results revealed a moderate to strong interdependence among the following species: cattle and sheep
(0.6084), goats and pigs (0.4714), sheep and pigs
(0.4765), cattle and goats (0.4619) and goats and
sheep (0.4420), suggesting complementarity among
the different types of livestock species owned which
could boost functional diversity through resource
use efficiency, climate change mitigation and biodiversity conservation, and socio-economic sustainability at the household level.
 Promotion of cattle, sheep and goat production: Too
much rainfall may negatively affect cattle, sheep and
goat production because of poor forage quality
(excessive plant growth and dilution of plant
nutrients) and outbreak of diseases. Supplementary
feeding and strict disease management programmes
should be some of the targeted management
practices for high rainfall areas like Port St Johns
local municipality. Deliberate promotion of cattle,
sheep and goats clubs for women and youth will
bridge current gender and age barriers that limit
youth and women’s participation in cattle, sheep and
goat production. Establishment and effective
maintenance of communal grazing paddocks will
significantly reduce labour requirements that also
disadvantage households with small family sizes.
 Promotion of pig and poultry production: Too much
water also affects these species, mainly through
disease outbreaks, and it is thus worth monitoring in
high rainfall areas. Household income plays a critical
role in ownership of pigs and chickens. Promotion
of rural income-generating activities (beekeeping,
horticultural home gardens) may finance purchase
of livestock species like chicken and pigs.
 In high rainfall areas, complementary feeding may
target quality protein maize while low rainfall areas
may target high protein climate smart cereal grains
(finger and pearl millets) and legumes (cowpeas).
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